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Summary Background Dabrafenib is a BRAF inhibitor that
has demonstrated clinical activity with a good tolerability pro-
file in patients with BRAFV600Emutated metastatic melanoma.
This study evaluated the safety and tolerability, pharmacoki-
netics and preliminary efficacy of dabrafenib in Japanese pa-
tients.Methods This phase I, open-label, dose escalation study
was conducted in 12 Japanese patients with BRAFV600 muta-
tion positive solid tumours. Primary endpoint was safety,
assessed by monitoring and recording of all adverse events
(AEs), serious AEs, drug-related AEs; secondary endpoints
were pharmacokinetic profiles and efficacymeasured by tumour
response. This study is registered with ClinicalTrials.gov, num-
ber NCT01582997. Results Of the 12 patients enrolled, 3 each
received 75mg and 100mg dabrafenibwhile 6 received 150mg
dabrafenib twice daily orally. Melanoma and thyroid cancer
were the primary tumours reported in 11 (92%) and 1 (8%)
patients respectively. Most AEs were grade 1 or 2 and consid-
ered related to study treatment. Most common AEs reported in
the 12 patients were alopecia in 7 (58%); pyrexia, arthralgia and
leukopenia in 6 (50%) each, hyperkeratosis and nausea in 4

(33%) each. Partial response as best overall response was report-
ed in 7 of 12 (58%) patients and in 6 (55%) with malignant
melanoma. No dose-limiting toxicity (DLTs) were reported dur-
ing the DLT evaluation periods. Conclusions Dabrafenib was
well tolerated and rapidly absorbed administered as single- or
multiple dose. Comparable safety and pharmacokinetic profiles
were observed compared with non-Japanese patients.
Dabrafenib has promising clinical activity in Japanese patients
with BRAF mutated malignant melanoma.
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Background

v-raf murine sarcoma viral oncogene homolog B1 (BRAF) is
a serine/threonine protein kinase that is activated by somatic
point mutations in human cancer. BRAF is a key molecule of
the rat sarcoma gene (RAS) that activates the mitogen-
activated protein (MAP) kinase/extracellular signal-regulated
kinase (ERK) signaling pathway leading to increased cell
growth [1]. Mutations in the BRAF gene have been identified
in approximately 7% of all cancers [1], including 60–70% of
melanomas, 15% of papillary thyroid carcinomas [2], and
12% of colorectal cancers [3]. BRAF mutations have also
been detected to a lesser extent in of 1.6–4.9% of non-small-
cell lung cancers and in almost all patients with hairy cell
leukemia [4] and papillary pharyngeal cancer [5].

Several genetic mutations have been shown to contribute to
the development and progression of melanomas.
Approximately 50% of cutaneous melanoma cases have acti-
vating mutations in BRAF [1], wherein BRAF mutations are
common in melanomas that arise without chronic sun-induced
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damage and are rare in melanomas arising from mucosal or
acral sites [6]. Of the observed BRAF mutations in melano-
mas, >90% are single nucleotide mutations due to a substitu-
tion of glutamic acid for valine at codon 600 (BRAFV600E:
nucleotide 1799 thymidine > adenosine) at nucleotide 1799
in the BRAF gene and less commonly due to substitution with
lysine (BRAFV600K) [1]. The substitution leads to elevated
BRAF levels that further stimulate the ERK pathway, leading
to cancer formations [7]. BRAFV600E/K has been implicated in
different mechanisms of melanoma progression and activation
of the downstream MEK/ERK pathway [8, 9].

BRAFV600 mutations have been observed in Japanese pa-
tients with the similar types of cancers, including 30.4% of
malignant melanoma [10], 28–53% of papillary thyroid can-
cers [11–13], 1–6.5% of colorectal cancers [14, 15], and 9% of
ovarian cancers [16]. There is increased understanding of the
carcinogenic role of BRAF, and genetic tests can determine
the presence ofBRAFmutations, which can form the basis of a
novel and promising therapy.

With the identification of the important role that BRAF
mutations play in melanoma, the recent focus of research
has been to develop selective BRAF inhibitors for the treat-
ment of malignant melanoma. Clinical trials with nonselective
or type 2 BRAF inhibitors such as Sorafenib [17, 18],
RAF256 [19] did not demonstrate clinical efficacy when giv-
en as monotherapy and this was thought to be due to the
nonselective nature of the inhibition. Furthermore, significant
toxicity was also reported. Selective or type 1 BRAF inhibi-
tors bind the active conformation of BRAF kinase and have
demonstrated promising results in clinical trials with drugs
such as vemurafenib [20, 21] and dabrafenib [22–24].

Dabrafenib is a potent adenosine triphosphate (ATP) com-
petitive inhibitor of BRAF kinase, selective for the BRAFV600E/
Kmutation in kinase screening panels, cell lines, and xenografts
[25]. Furthermore, dabrafenib demonstrated suppression of a
downstream pharmacodynamic biomarker (phosphorylated
ERK [pERK]) in tumor cell lines, showed anti-proliferative
activity against multiple BRAF-mutant tumor cell lines, and
achieved biomarker suppression and tumor regression in
BRAF-mutant xenograft models. Dabrafenib is approved in
the USA and Europe for the treatment of unresectable or met-
astatic BRAFV600E-positive melanoma. This phase 1 trial was
conducted to investigate the safety, tolerability, pharmacokinet-
ics (PK), and efficacy of dabrafenib in Japanese patients with
BRAFV600E/K mutation-positive advanced solid tumors.

Materials and methods

Patient eligibility

Men and women (of non-childbearing potential or childbear-
ing potential with a negative serum pregnancy test 7 days prior

to the first dose of medication and using adequate contracep-
tion until 4 weeks after the last dose of study medication) were
included in the study. The patients had to be aged ≥20 years
with a histologically or cytologically confirmed diagnosis of
BRAFV600E/K mutation-positive advanced solid tumor not re-
sponsive to standard therapy or for which there was no ap-
proved or curative therapy. Other inclusion criteria included
patients negative for hepatitis B or C virus test, and had an
Eastern Cooperative Oncology Group performance status
(ECOG-PS) score of 0 or 1, and had adequate organ functions.
Patients were excluded if they had a history of other malig-
nancy within the past 5 years; were required to receive con-
comitant cancer therapy; had received treatment with an in-
vestigational anti-cancer drug within 28 days or its 5 half-
lives, whichever was longer, preceding the first dose of the
study drug; had received prior treatment with a BRAF or
MEK inhibitor; had a history of acute coronary syndromes,
coronary angioplasty, or stenting within the past 24 weeks,
had QTc interval ≥ 480 msecs; had grade 2 or greater valvular
heart disease as defined by the National Cancer Institute
Common Terminology Criteria for Adverse Events (NCI
CTCAE) v4.0; or had Class II, III, or IV heart failure, as
defined by the New York Heart Association (NYHA) func-
tional classification system.

Study design

This phase I, open-label, dose-escalation study was conducted
in Japanese patients with BRAFV600 mutation-positive solid
tumors. All patients provided written informed consent before
participating in any study procedures. The study was conduct-
ed in accordance with the International Conference on
Harmonization (ICH) Guidelines for Good Clinical Practice
(GCP) and the Declaration of Helsinki. All protocols and
amendments were approved by the independent ethics com-
mittee or institutional review board for each study center. This
trial was registered with ClinicalTrials.gov (NCT01582997).

Patients were tested for BRAFV600E/Kmutations prior to treat-
ment to determine study eligibility. Tumor BRAF mutation was
tested using a direct sequencing method, and all baseline lesion
assessments were performed within 28 days prior to start of the
study treatment. Enrolled patients received a starting dose of
dabrafenib 150 mg orally daily (75 mg twice daily [BID]), and
dose escalation was conducted to assess the safety, tolerability,
single- and multiple-dose PK profile, and preliminary efficacy
of dabrafenib. A single dose of dabrafenib was administered on
Day −7, and not administered until Day −1 for PK blood sam-
pling until 168 h after the dose. A continuous daily dosing
schedule was started from Day 1 until Week 12 (Fig. 1). The
dose levels evaluated in the study included 75 mg, 100 mg, and
150 mg according to a BID dosing schedule. Patients were
treated with dabrafenib until disease progression, or an unac-
ceptable adverse event occurred or death. A dose escalation
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decision was made after safety assessment for dose-limiting
toxicity (DLT) was determined according to a standard 3 + 3
dose-escalation design. The DLT evaluation period was defined
as the period from the first 28 days after administration of the
first dose (i.e., during 7 days after a single administration and
21 days after starting continuous BID administration). The key
DLT criteria were as follows: grade 4 hematologic toxicity;
grade 3 or 4 non-hematologic toxicity and rash, nausea,
vomiting, and diarrhea, only if controlled with supportive ther-
apy); rash grade 3 or greater that required dose reduction despite
supportive care; grade 2 or greater non-hematologic toxicity that
was considered dose limiting in the judgment of the investigator;
treatment delay of greater than 14 consecutive days due to un-
resolved toxicity; and any new grade 2 or greater valvular heart
disease as defined by the NCI CTCAE v4.0; patients with sig-
nificant alteration in cardiac valve morphology from baseline.

Study assessments

Safety, the primary assessment, includedmonitoring and record-
ing of all adverse events (AEs), serious adverse events (SAEs),
drug-related AEs, discontinuations, and other notable laboratory
abnormalities. Physical examination, measurement of vital
signs, electrocardiography, echocardiography and monitoring
of hematology and blood chemistry were performed at regular
intervals during the study period. AEs were coded using the
Medical Dictionary for Regulatory Activities (MedDRA
v18.0), grouped by system organ class and preferred term, and
were graded according to the NCI CTCAE v4.0. Secondary
assessments included efficacy, which was measured by tumor
response as defined by Response Evaluation Criteria in Solid
Tumors (RECIST) v1.1. Other secondary endpoints included
PK assessment of dabrafenib and its metabolites
(GSK2285403 (hydroxylated metabolite), GSK2298683 (car-
boxylated metabolite), and GSK2167542 (demethylated metab-
olite) following single and multiple dosing, which included area
under the curve (AUC), maximum plasma concentration of the
drug (Cmax), time to reach maximum concentration (Tmax), ter-
minal half-life and/or effective half-life (t1/2) and clearance fol-
lowing oral dosing (CL/F)). Full PK sampling was performed
from Day −7 and Day 21, and trough PK sampling was

performed every 3 weeks from Week 6 until Week 15
(Sampling points: Day 1, Day 8, Day 15, Week 6, Week 9,
Week 12 and Week 15, and at pharmacodynamic observation).
Plasma concentrations of dabrafenib and its metabolites were
determined using approved analytical methodology.

Statistical analyses

Sample size Eighteen patients were the maximum number
planned to be enrolled, based on pre-defined criteria for dose
selection but not driven by statistical considerations. The pri-
mary safety and efficacy analyses were performed in the Ball
treated patients^ (ATS) population, which comprised all pa-
tients who received the study drug at least once. All patients
who completed DLTassessments appropriately were included
in the DLTassessment population, and all patients for whom a
PK sample was obtained and analyzed comprised the PK pop-
ulation. The lesion data were listed for each patient with solid
tumors. Overall response rate, defined as the percentage of
patients who had a confirmed complete response (CR) or par-
tial response (PR), was estimated along with exact 95% con-
fidence intervals (CIs). For the safety analyses, all DLTs were
recorded and listed, and AEs, drug-related AEs, SAEs, and
AEs leading to discontinuation were reported as summaries;
all summaries included data from scheduled assessments only.
For the efficacy analyses, anti-tumor activities were calculated
based on clinical evidence and RECIST v1.1 criteria for solid
tumors. Response, measured as CR, PR, stable disease (SD),
and progressive disease (PD), was listed and summarized
based on the dose cohort. The PK analyses of dabrafenib
and i t s metabol i tes were per formed us ing non-
compartmental analysis, and the PK parameters were listed
and summarized descriptively by dose cohort.

Results

Patient disposition and baseline characteristics

A total of 12 patients were enrolled in the study and received
dabrafenib 75 mg BID (n = 3), dabrafenib 100 mg BID (n = 3),

DLT evaluation (28 days)

Dabrafenib BIDDabrafenib

Single dose

Day 1 Day 8 Day 15 Week 3
(Day 21)
Serial PK
for 12 hr

Week 
6

Week 
9

Week 
12

Trough PK
Prior to morning administration

Post
Treatment

14 days from
last dose

Trough PK
Prior to morning administration

Week 
15

PD
observation

Serial PK
for 168 hr

7 days 21 days 21 days 21 days

Fig. 1 Study design.
DLT, dose limiting toxicity, PK,
pharmacokinetics
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and dabrafenib 150 mg BID (n = 6) at 2 study centers between
May 2012 and April 2015. All 12 patients completed the DLT
evaluation period and continued the study treatment after the
DLT evaluation period. At the time of the final analysis, all
patients discontinued the study treatment due to disease progres-
sion and completed study evaluation. Baseline characteristics of
the patients enrolled in the study are summarized in Table 1.

The median durat ion (range) of exposure to
dabrafenib was 372.0 (314–402) days in the 75 mg co-
hort, 253.0 (129–629) days in the 100 mg cohort, and
124.5 (19–669) days in the 150 mg cohort. An equal
number of men and women were included in the study,
with a median age at screening of 47.5 years. The ma-
jor types of primary tumors were melanomas in 11
(92%) patients and thyroid cancer in 1 (8%) patient.
The histological types of melanoma were nodular mela-
noma (17%), malignant melanoma not otherwise speci-
fied (NOS; 8%), superficial spreading melanoma (8%)
and other (8%). The histological types of melanoma
were unknown seen in half of the patients (50%). One
patient (8%) was detected with papillary adenocarcino-
ma of the thyroid.

At the time of screening, 10 (83%) patients had stage
IV disease. All patients had BRAFV600E mutation-
positive tumors, detected by using a direct sequencing
method. All patients received prior anti-cancer ther-
apy. Chemotherapy was taken by 3 patients in the

dabrafenib 75 mg cohort, 1 patient in the 100 mg co-
hort, and 6 patients in the 150 mg cohort. All 3 patients
from the dabrafenib 75 mg and 100 mg cohorts, respec-
tively, and 5 out of 6 patients from the 150 mg cohort
had undergone prior cancer-related surgical procedures.

As the best overall response, PR in 7 (58%) out of
12 patients, 1 with thyroid cancer and 6 with melano-
ma. Of the 11 patients with melanoma, 6 (55%) had a
tumor response. Overall, 2 (17%) patients with melano-
ma had SD and 3 (25%) patients with melanoma had
PD. Table 2 depicts the overall best response seen on
exposure to dabrafenib per dose cohort.

Safety findings

A summary of all AEs in the study population classified
as per system organ class and preferred term is present-
ed in Table 3. No DLTs were reported during the DLT
evaluation periods. Grade 3 laboratory abnormalities
were observed in 2 patients in the dabrafenib 150 mg
cohort, which were not considered as AEs by the inves-
tigators. AEs and drug-related AEs were reported in all
12 patients who received study treatments. The AEs
reported in a minimum of 4 patients out of the 12 were
alopecia in 7 (58%); pyrexia, arthralgia, and leukopenia
in 6 (50%) each; and hyperkeratosis and nausea in 4
(33%) each. Of these, alopecia (n = 6 [50%]), pyrexia

Table 1 Patient demographics and baseline characteristics

Dabrafenib
75 mg
(n = 3)

Dabrafenib
100 mg
(n = 3)

Dabrafenib
150 mg
(n = 6)

Total
(N = 12)

Age, years, median 37.0 56.0 50.5 47.5

Sex, male, n (%) 1 (33) 1 (33) 4 (67) 6 (50)

Weight (kg) 63.67 ± 25.37 53.53 ± 4.40 60.43 ± 7.91 59.52 ± 12.80

Height (cm) 164.7 ± 8.02 156.0 ± 4.00 165.7 ± 6.15 163.0 ± 7.06

Primary tumor type, n (%) Melanoma 3 (100) 2 (67) 6 (100) 11 (92)

Thyroid 0 1 (33) 0 1 (8)

Median time since initial diagnosis (days) 878 2050 730 913

Histology, n (%) Thyroid

Papillary adenocarcinoma 0 1 (33) 0 1 (8)

Melanoma

Malignant melanoma NOS 0 0 1 (17) 1 (8)

Superficial spreading melanoma 0 0 1 (17) 1 (8)

Nodular melanoma 1 (33) 0 1 (17) 2 (17)

Others, specify 0 0 1 (17) 1 (8)

Unknown 2 (67) 2 (67) 2 (33) 6 (50)

BRAF mutation, n (%) V600E 1799 T > A 3 (100) 3 (100) 6 (100) 12 (100)

Stage at screening, n (%) IV 3 (100) 3 (100) 6 (100) 12 (100)

BRAF, v-raf murine sarcoma viral oncogene homolog B1; NOS, not otherwise specified

Weight and height are presented as Mean ± SD. Stage IV included patients with Stage IVb at screening
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(n = 6 [50%] patients), arthralgia (n = 6 [50%] pa-
tients), leukopenia (n = 5 [42%] patients), and hyperker-
atosis (n = 4 [33%] patients) were regarded as drug-
related AEs and graded as grade 1 or 2. Grade 1 AEs
were observed in 2 patients and grade 2 AEs in 9. AEs
classified as grade 3 were observed in 1 patient (pain
and lymphopenia) and were not considered to be related
to the study treatment but to primary cancer. No grade 4
or 5 AEs were observed in any of the cohorts. Table 4
summarizes the AEs by maximum toxicity grade. AEs
leading to dose interruption of study treatment were
reported in 2 patients (bronchitis and pyrexia), of which
pyrexia was considered to be related to the study treat-
ment. No AEs leading to permanent discontinuation or
dose reduction of study treatment were observed. Death
due to progression of disease was reported in 1 patient.
No fatal SAEs were observed. SAEs were reported in 2

Table 2 Overall response to treatment based on dose

Dabrafenib
75 mg
(n = 3)

Dabrafenib
100 mg
(n = 3)

Dabrafenib
150 mg
(n = 6)

Total
(n = 12)

Best overall response, n (%)

CR 0 0 0 0

PR 3 (100) 2 (67) 2 (33) 7 (58)

SD 0 1 (33) 1 (17) 2 (17)

PD 0 0 3 (50) 3 (25)

Response rate

CR + PR 3 (100) 2 (67) 2 (33) 7 (58)

95% CI 29.2–100.0 9.4–99.2 4.3–77.7 27.7–84.8

CI confidence interval, CR complete response, PD progressive disease,
PR partial response, SD stable disease

Table 3 Summary of AEs (ATS population)

System organ class
Preferred term
(MedDRA 18.0/J18.0)

Dabrafenib
75 mg BID
(N = 3)
n (%)

Dabrafenib
100 mg BID
(N = 3)
n (%)

Dabrafenib
150 mg BID
(N = 6)
n (%)

Total
(N = 12)
n (%)

Number of subjects with any AEs 3 (100) 3 (100) 6 (100) 12 (100)

General disorders and administration site conditions 3 (100) 2 (67) 5 (83) 10 (83)

Pyrexia 1 (33) 1 (33) 4(67) 6(50)

Fatigue 3 (100) 0 0 3 (25)

Skin and subcutaneous tissue disorders 3 (100) 3 (100) 4 (67) 10 (83)

Alopecia 2 (67) 2 (67) 3 (50) 7(58)

Hyperkeratosis 2 (67) 0 2 (33) 4 (33)

Investigations 2 (67) 3 (100) 4 (67) 9 (75)

Alanine aminotransferase increased 2 (67) 1 (33) 0 3 (25)

Aspartate aminotransferase increased 1 (33) 2 (67) 0 3 (25)

Blood alkaline phosphatase increased 0 2 (67) 1 (17) 3 (25)

Musculoskeletal and connective tissue disorders 1 (33) 3 (100) 4 (67) 8 (67)

Arthralgia 0 3 (100) 3 (50) 6 (50)

Blood and lymphatic system disorders 2 (67) 2 (67) 3 (50) 7 (58)

Leukopenia 2 (67) 2 (67) 2 (33) 6 (50)

Gastrointestinal disorders 3 (100) 1 (33) 1 (17) 5 (42)

Nausea 3 (100) 0 1 (17) 4 (33)

Constipation 2 (67) 0 1 (17) 3 (25)

Nervous system disorders 1 (33) 1 (33) 3 (50) 5 (42)

Headache 1 (33) 0 2 (33) 3 (25)

Infections and infestations 1 (33) 2 (67) 1 (17) 4 (33)

Nasopharyngitis 1 (33) 1 (33) 1 (17) 3 (25)

Metabolism and nutrition disorders 1 (33) 1 (33) 2 (33) 4 (33)

Decreased appetite 1 (33) 0 2 (33) 3 (25)

Neoplasms benign, malignant and unspecified (including cysts and polyps) 0 1 (33) 2 (33) 3 (25)

Respiratory, thoracic and mediastinal disorders 0 2 (67) 1 (17) 3 (25)

AE, adverse event; ATS, all treated subjects

AEs > 3 in total have been presented in this table
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patients who received study treatment, including grade 1
bronchitis (in the dabrafenib 100 mg cohort) and grade
1 myocardial ischaemia (in the dabrafenib 150 mg co-
hort); of these, myocardial ischaemia, which was an
asymptomatic electrocardiographic change was consid-
ered to be related to the study treatment.

Pyrexia, new primary melanomas, squamous cell car-
cinoma or keratoacanthomas, treatment-emergent malig-
nancies (excluding cutaneous squamous cell carcinoma
(cSCC), basal cell carcinoma (BCC), and new primary
melanomas), renal failure, uveitis, pancreatitis, hypersen-
sitivity, and hyperglycemia were evaluated as AEs of
special interest; of which only pyrexia, renal failure,
and hypersensitivity were reported in the current study.
All events of pyrexia were considered as related to the

study treatment and were reported in 6 patients (1 each
in the 75 mg and 100 mg cohorts and 4 patients in the
150 mg cohort). Grade 2 pyrexia occurred in 2 patients
from the 150 mg cohort, and led to dose interruption in
one of these 2 patients. Renal failure, which included
grade 2 proteinuria and grade 1 increase in serum cre-
atinine, was reported in 1 patient each from the 75 mg
and 100 mg cohorts; both patients recovered at 15 days
after event onset. Hypersensitivity was reported by 2
patients in the 100 mg cohort, of which Grade 2 contact
dermatitis was not considered related to the study drug,
while grade 2 urticaria was considered to be related.
The time to recovery from contact dermatitis was
17 days and that for grade 2 urticaria was 59 days post
occurrence.

Worsening of clinical laboratory parameters from
baseline to any grade was reported in 4 out of 12 pa-
tients. Most changes were grade 1 or 2 clinical labora-
tory abnormalities and 1 patient reported decreased lym-
phocyte counts (grade 3 laboratory abnormality) at the
end of the study treatment, which was reported as an
AE. QT interval prolongation from a baseline of
433 msec to 457 msec was a clinically significant ab-
normal ECG finding reported in 1 patient by the inves-
tigator. Increased systolic and diastolic blood pressure
was seen in 10 (83%) and 6 (50%) patients, respective-
ly, and was considered as a grade 1 or 2 change.

Pharmacokinetics

Table 5 lists the PK parameters observed after single
and multiple dosing with dabrafenib. Following admin-
istration of a single oral dose, there was a rapid increase
in plasma dabrafenib levels, reaching a median Tmax at
3.98 h, 1.00 h, and 2.46 h, respectively, with 75 mg,
100 mg, and 150 mg dabrafenib. Following single dos-
ing, the plasma AUC0–12 and Cmax of dabrafenib in-
creased with dose up to 100 mg, although the exposures
were similar between 100 mg and 150 mg. In the anal-
ysis using the power model, the point estimates (90%
CI) of the slope of Cmax and AUC0-∞ for dabrafenib
were 0.498 (−0.375 to 1.371) ng/mL and 0.763
(−0.029 to 1.555) hr.·ng/mL, respectively. Limited num-
ber of evaluable subjects and great variability led to
difficulty with the evaluation for linearity.

Following multiple dosing, the AUC0–12 of plasma
dabrafenib were 38%, 47% or 36% lower than those
at a single dose of 75 mg, 100 mg, or 150 mg, respec-
tively. Trough concentrations of dabrafenib 150 mg and
its metabolites were considered to reach the steady state
by Week 3 (Table 6), although variations were found
after Week 6.

Table 4 AEs by maximum toxicity grade

System organ class
Preferred term

Grade
1
n(%)

Grade
2
n(%)

Any event 2 (17) 9 (75)

General disorders and administration site conditions

Any event 6 (50) 3 (25)

Pyrexia 4 (33) 0

Skin and subcutaneous tissue disorders

Any event 7 (58) 3 (25)

Alopecia 7 (58) 0

Hyperkeratosis 4 (33) 0

Investigations

Any event 6 (60) 3 (25)

Aspartate aminotransferase increased 3 (25) 0

Musculoskeletal and connective tissue disorders

Any event 7 (58) 0

Arthralgia 6 (50) 0

Blood and lymphatic system disorders

Any event 4 (33) 0

Leukopenia 5 (42) 0

Nervous system disorders

Any event 5 (42) 0

Headache 3 (25) 0

Infections and infestations

Any event 4 (33) 0

Nasopharyngitis 3 (25) 0

Metabolism and Nutrition disorders

Any event 0 3 (25)

Neoplasms- benign, malignant and unspecified
(including cycts and ployps)

3 (25) 0

Respiratory, thoracic and mediastinal disorders 3 (25) 0

AE, adverse event

AE of grade 3 occurred in only 1 patient
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Discussion

The primary purpose of the current phase 1 study was
to assess the safety and tolerability of dabrafenib in 12
Japanese patients with BRAFV600 mutation-positive solid
tumors. Our study demonstrated a manageable safety
profile with dabrafenib. The AEs reported in this
Japanese study were similar to those reported in earlier
clinical studies worldwide [22–24, 26]. Most AEs re-
ported in this study were of grade 1 or 2, similar to
those reported in other studies. Alopecia, pyrexia, ar-
thralgia, leukopenia, hyperkeratosis, and nausea were
AEs reported in at least 4 out of 12 patients. AEs re-
quiring a temporary suspension of the study drug oc-
curred in 2 patients, 1 of whom experienced drug-
related pyrexia and the other experienced bronchitis
not related to the study drug; both the events resolved
and administration of the dabrafenib was resumed at the
dose before suspension. However, it should be noted
that in the absence of complications, temporary dose
interruptions and symptomatic treatment have been
shown to manage pyrexia and allow reintroduction of
therapy in patients [27]. Pyrexia has been reported as
a common AE with dabrafenib in the range of 16–26%
when given as monotherapy [22–24] or considerable
higher (51%) with combination therapy [28].

While all patients reported an AE, no patient
discontinued the study because of an AE and most
AEs were manageable with symptomatic treatment and
did not require a dose change. Previous studies with
dabrafenib [22, 26] reported a need for change in dose
due to AEs such as pyrexia, fatigue, and neutropenia.
Selective BRAF inhibitor therapy has been shown to be
associated with development of cutaneous manifestations
such as keratoacanthoma like squamous cell carcinoma,
warty dyskeratomas, verrucous keratosis, acantholytic
dyskeratosis. [29]. Skin reactions are commonly seen
as toxic effects with dabrafenib, which necessitates fre-
quent dermatologic examination. In the current study,
class effects of BRAF inhibitors, such as squamous cell
carcinoma of skin and keratoacanthoma, were not ob-
served which have been commonly reported earlier.

The study demonstrated anti-tumor activity of
dabrafenib, and response to treatment was observed in
58% of all patients. Of 11 patients with malignant mel-
anoma, 55% showed response. An earlier phase I trial
(BREAK-1) including 156 patients with metastatic mel-
anoma reported 69% PR or CR and 50% confirmed
response [22]. Response with dabrafenib monotherapy
was also reported in three phase II and III studies
(BREAK-2 [30], BREAK-3 [23], and BREAK-MB
[24]) which included patients with BRAFV600 mutation-
positive melanoma. Best overall response included PRT
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in 3 patients in the 75 mg cohort and in 2 patients each
in the 100 and 150 mg cohorts and SD in 1 patient
each from the 100 and 150 mg cohorts. A dose escala-
tion decision was made after 3 patients were enrolled in
each dose cohort until a dose of 150 mg BID, the
recommended/approved dose as per previous monother-
apy studies, was reached. Although no protocol-defined
DLTs were reported and the maximum tolerated dose
(MTD) was not reached, the dose was not escalated
beyond 150 mg BID based on the results from the
dabrafenib 150 mg BID cohort considering that study
treatment exposure was not expected to increase in a
higher dose cohort as PK analyses revealed no differ-
ences in exposure in the 100 mg and 150 mg cohorts.
Further, tumor response was seen in all the dose
cohorts.

Dabrafenib was rapidly absorbed after single and
multiple oral dosing. Increase in plasma AUC0–12 and
Cmax was seen with both single and multiple doses and
was associated with a dose increase from 75 mg to
100 mg BID and was comparable between the 100 mg
and 150 mg cohorts. Dose proportionality could not be
determined by the power model analysis due to the
small sample size and large variation observed in data.
There were no significant differences between the PK
profile observed in this study and trials reported earlier.
Since dabrafenib shows auto-induction, plasma AUC0–12

at multiple doses was approximately 40% lower than
that at a single dose.

BRAF inhibitors such as vemurafenib and dabrafenib have
demonstrated impressive results in phase I, II, and III trials and
are considered as the standard of care in the treatment of
BRAF-mutation positive metastatic melanoma [31]. While
dabrafenib and vemurafenib are similar in several aspects such

as both being selective type 1 BRAF inhibitors, in clinical
efficacy, etc.; they differ in terms of RAF kinase inhibition,
toxicities and activity in non-V600E BRAF melanoma and in
brain metastasis [32]. Both dabrafenib and vemurafenib have
similar inhibitory potency for the RAF proto-oncogene serine/
threonine-protein kinase (c-RAF) as well as BRAFV600E [33,
34]. However dabrafenib has been demonstrated to be a more
selective inhibitor of BRAFV600E than vemurafenib, based on
the potency of c-RAF and BRAFV600E inhibition compared to
wild type BRAF (BRAFwt) inhibition (IC50 ratio of 0.4 and
0.05 with dabrafenib [34] compared to 0.5 and 0.3 with
vemurafenib [33]). Further, dabrafenib has also shown similar
potency for inhibition ofBRAFV600E andBRAFV600K [22]. As a
result of low incidence, there is a lack of sufficient medical
knowledge about the disease, and most patients are diagnosed
at the stage of advanced disease [35], which is challenging to
conventional treatment modalities, thereby increasing the im-
portance of novel therapies such as BRAF inhibitors. The cur-
rent study was limited by sample size, as is expected in a first
Japanese phase I study, however, 11 out of 12 Japanese patients
in the study had melanoma. Dabrafenib 150 mg BID, which is
the recommended dose worldwide, was proven to be well tol-
erated by Japanese patients, with no marked differences in the
safety and PK profile compared with previous clinical studies.

In summary, 12 Japanese patients with BRAF mutation
positive solid cancers participated in this study and were treat-
ed with 75 mg BID, 100 mg BID, or 150 mg BID of
dabrafenib. The study concluded similar safety, tolerability,
efficacy, and PK to Caucasian patients who were treated with
150 mg BID of dabrafenib.
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Table 6 Trough concentrations of plasma dabrafenib (150 mg) and dabrafenib-metabolites at different time points

Day 8
(n = 6)

Day 15
(n = 6)

Week 3
(n = 5)

Week 6
(n = 5)

Week 9
(n = 4)

Week 12
(n = 3)

Week 15
(n = 3)

Dabrafenib 150 mg
(n = 6)

Ctau

(ng/mL)
35.87
[105.59]
(12.47–112.81)

35.11
[82.52]
(14.19–82.91)

30.32
[39.90]
(18.91–45.04)

23.74
[117.36]
(4.98–52.82)

27.55
[51.03]
(13.73–40.68)

15.49
[86.11]
(7.07–31.12)

18.79
[249.02]
(3.71–43.02)

GSK2285403
(hydroxylated
metabolite)

51.61
[96.63]
(19.55–176.78)

55.43
[46.28]
(32.31–104.80)

51.75
[42.11]
32.26–90.95

37.66
[125.95]
(7.26–78.30)

44.09
[50.94]
(21.56–58.98)

31.30
[64.52]
(7.22–135.53)

30.25
[206.74]
(7.07–82.69)

GSK2298683
(carboxylated metabolite)

5119.7
[40.7]
(2589–7372)

5398.7
[29.8]
(4027–8223)

4974.2
[28.8]
(3330–7225)

3834.9
[51.8]
(2020–6634)

3441.9
[34.7]
(2498–4997)

3619.7
[55.3]
(2674–6570)

2922.2
[73.3]
(1398–4904)

GSK2167542
(demethylated metabolite

308.58
[92.02]
(108.1–633.7)

289.99
[28.83]
(182.2–406.7])

298.22
[46.68]
(175.8–540.3)

298.21
[73.51]
(97.8–484.5)

460.05
[48.24]
(266.1–805.2)

473.64
[76.38]
(245.8–952.0)

480.51
[25.69]
(381.7–629.7)

Values are presented as geometric mean [% CV] (min-max)

CV, coefficient of variance; max, maximum; min, minimum
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