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Simple Summary: Compassionate-use programs provide an opportunity to retrospectively evaluate
the treatment patterns and clinical outcomes in a real-world setting to validate the results derived
from controlled randomized clinical trials. The COMBI-d and COMBI-v studies established the supe-
rior efficacy of dabrafenib + trametinib (dab + tram) versus BRAF inhibitor monotherapy in patients
with BRAF V600–mutant metastatic melanoma. In light of their five-year results demonstrating
long-term benefit with first-line dab + tram, it is important to get a real-world perspective of the
long-term treatment duration for dab + tram. DESCRIBE III was designed to retrospectively evaluate
the impact of patient characteristics on the long-term outcomes of dab + tram in a real-world setting
based on the duration of clinical benefit. Consistent with the findings from the pooled analysis of
COMBI-d and COMBI-v, lower LDH level and <3 metastatic sites at baseline were associated with a
longer duration of treatment benefit in a real-world setting.

Abstract: The dabrafenib plus trametinib (dab + tram) combination has demonstrated durable long-
term efficacy in patients with BRAF V600–mutant metastatic melanoma. However, real-world data
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characterizing patients with long-term benefit are limited. DESCRIBE III was a global, observational,
retrospective, chart review study in patients with unresectable or metastatic melanoma treated with
dab monotherapy and/or dab + tram combination therapy as part of the Named Patient Program or
Individual Patient Program. Overall, 509 patients were enrolled. Patients were categorized into three
groups based on their observed treatment duration: long-term (on therapy ≥12 months), intermediate
(on therapy ≥6 months and <12 months), and short-term (on therapy <6 months) duration of benefit.
More patients in the short-term duration of benefit group had baseline characteristics associated with
poor prognosis compared with the other two groups. Median lactate dehydrogenase (LDH) levels
(368 U/L) at baseline were also higher in the short-term duration of benefit group. No new safety
signals were identified. DESCRIBE III identified baseline characteristics associated with long-term
benefit of dab + tram. Lower LDH level and <3 metastatic sites at baseline were associated with a
longer duration of benefit, confirming that the findings from COMBI-d and COMBI-v are relevant to
patients treated in a real-world setting.

Keywords: BRAF V600; chart review; dabrafenib; melanoma; real-world; trametinib

1. Introduction

The COMBI-d and COMBI-v studies established the superior efficacy of the BRAF
inhibitor dabrafenib (dab) in combination with the MEK inhibitor trametinib (tram) versus
BRAF inhibitor monotherapy in patients with BRAF V600–mutant metastatic melanoma [1,2].
A pooled analysis of the COMBI-d and COMBI-v studies demonstrated the long-term clini-
cal benefit of this combination (dab + tram), reporting a five-year progression-free survival
(PFS) rate of 19% and an overall survival (OS) rate of 34% in patients with BRAF V600–
mutant metastatic melanoma. Analysis of multivariate factors indicated several baseline
characteristics associated with improved PFS and OS rates. For example, a subset of
patients treated with dab + tram, with a normal lactate dehydrogenase (LDH) level and
<3 metastatic sites at baseline, achieved a PFS rate of 31% and an OS rate of 55% at five
years [3]. Overall, results from the pooled analysis of both clinical trials suggest that
patients with BRAF V600–mutant metastatic melanoma having a low initial tumor and
disease burden are more likely to achieve long-term benefit from dab + tram therapy.
However, data supporting this observation have been limited to clinical trials, and the
influence of baseline factors on the outcomes of long-term benefit with dab + tram has not
been investigated in a real-world setting.

Analyses from large population-based studies are critical tools in extending and
confirming the results derived from controlled randomized clinical trials. Two real-world
studies (DESCRIBE I [N = 331] and DESCRIBE II [N = 271]) evaluated the treatment patterns
and clinical outcomes of patients with BRAF V600–mutant unresectable or metastatic
melanoma treated with either dab monotherapy or dab + tram combination therapy
enrolled in the Named Patient Program (NPP). Results from these studies demonstrated
that efficacy and safety outcomes were consistent with those observed in randomized
clinical studies. However, the impact of baseline characteristics on long-term outcomes
was not evaluated in DESCRIBE I and DESCRIBE II [4,5].

DESCRIBE III was designed to retrospectively evaluate the impact of patient char-
acteristics on the long-term outcomes of dab + tram in a real-world setting based on the
duration of clinical benefit.

2. Materials and Methods
2.1. Study Design

DESCRIBE III was a global, observational, retrospective, chart review study conducted
in patients with BRAF V600–mutant unresectable or metastatic melanoma treated with
either dab monotherapy and/or dab + tram combination therapy as part of the NPP or
Individual Patient Program (IPP).
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Eligible patients were aged ≥18 years with histologically confirmed BRAF V600–
mutant unresectable or metastatic cutaneous melanoma, had received at least one dose of
dab and/or dab + tram as part of the NPP/IPP, and had ≥12 months of extractable chart
data after the initiation of dab and/or dab + tram therapy. Patients who did not participate
in the NPP/IPP, were part of a dab and/or dab + tram investigational trial, or received dab
and/or dab + tram therapy for <12 months at the time of site initiation were excluded from
the study.

Retrospective patient data (patient characteristics, clinical disease status, drug dosing,
disease progression status, treatment patterns, survival status, and safety data) were taken
from the medical charts of all patients from the date of initiation of dab and/or dab + tram
therapy until death or the date of study completion (for surviving patients).

In this study, the duration of treatment was used to define treatment benefit and
categorize patient groups for a retrospective analysis. Patients were categorized into one of
the following three benefit groups based on the observed duration of treatment within the
NPP/IPP: long-term duration of benefit group, which included patients who received dab
+ tram for ≥12 months; intermediate duration of benefit group, which included patients
who received dab + tram for ≥6 months and <12 months; and short-term duration of
benefit group, which included patients who received dab + tram for <6 months.

2.2. Objectives and Assessments

The primary objective was to describe the baseline characteristics (patient demograph-
ics and disease characteristics at the time of initiation of dab or dab + tram therapy) for each
of the three duration of benefit groups. Secondary objectives were safety during treatment
with dab and dab + tram, clinical benefit rate (CBR), PFS, and OS. Other objectives included
evaluation of treatment patterns and duration, including time to discontinuation of initial
therapy, dose interruptions, and dose adjustments in the initial and subsequent therapies
for the three treatment groups.

Safety assessments consisted of recording all adverse events (AEs), serious AEs (SAEs),
and AEs of special interest (AESIs) along with their severity and relationship to the study
drug. CBR was defined as patients with complete response (CR) or partial response (PR)
along with those who achieved stable disease (SD) ≥24 weeks; PFS was defined as time
from the initiation of dab and/or dab + tram therapy to the first documented progressive
disease (PD) or death due to any cause; and OS was defined as time from the initiation
of dab and/or dab + tram therapy to death due to any cause. All efficacy objectives were
investigator assessed based on the Response Evaluation Criteria in Solid Tumors (RECIST)
version 1.1.

No statistical sample size calculation was performed. Based on the sample sizes of
DESCRIBE I and DESCRIBE II, approximately 600 patients were planned to be included in
this study with a target of approximately 200 patients per group. Baseline characteristics
were summarized by descriptive statistics in each of the three treatment benefit groups
separately. All safety and efficacy data were analyzed descriptively. Kaplan–Meier analysis
was used to analyze PFS and OS. Best overall response and CBR were analyzed by benefit
group and overall by means of a frequency distribution. Two-sided 95% confidence
intervals (CIs) were calculated using the Clopper–Pearson method for the success rates.

2.3. Approvals by Ethics Committee or Institutional Review Boards

The study protocol was approved by an independent ethics committee or institu-
tional review board in compliance with the local country and regulatory guidelines. This
study was conducted in accordance with the International Conference on Harmonization
Good Clinical Practice guidelines as applicable to observational research, patient privacy
requirements, and ethical principles outlined in the Declaration of Helsinki.
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3. Results
3.1. Patients and Characteristics

In this study, data for 509 enrolled patients were analyzed. Based on their observed
treatment duration, 225 patients were categorized into the long-term duration of benefit
group, 139 into the intermediate duration of benefit group, and 145 into the short-term
duration of benefit group. At data cutoff (14 December 2018), 88 patients (17.3%) were
on treatment, while 421 patients (82.7%) discontinued treatment (Figure 1). The most
common reason for discontinuation across all three groups was PD (n of N = 308 of 509;
60.5%). Discontinuations in the short-term and intermediate duration of benefit groups
were mostly due to PD (short-term, 104 of 145 (71.7%); intermediate duration, 97 of 139
(69.8%)), followed by death (short-term, 22 of 145 (15.2%); intermediate duration, 16 of 139
(11.5%)), and AEs (short-term, 11 of 145 (7.6%); intermediate duration, 13 of 139 (9.4%)). In
the long-term duration of benefit group, there were notably lower discontinuations due to
PD (107 of 225 (47.6%)), lower death rate (12 of 225 (5.3%)), and very low discontinuations
due to AEs (6 of 225 (2.7%)).
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Figure 1. Patient disposition 1. 1 Intention-to-treat population. 2 Patients who were undergoing treatment at the time of
site initiation for <12 months were (erroneously) enrolled in the study. ID, intermediate duration of benefit; LT, long-term
duration of benefit; ST, short-term duration of benefit.

Demographics and baseline characteristics are outlined in Table 1. Several baseline
characteristics such as age, sex, and race were similar across all duration of benefit groups.
The BRAF V600 mutation subtypes were not substantially different between the groups.
A higher proportion of patients in the short-term duration of benefit group had less
favorable characteristics at baseline compared with the long-term duration of benefit group:
Eastern Cooperative Oncology Group performance status (ECOG PS) ≥1 (29.0% versus
16.0%), stage III/IV disease at initial diagnosis of melanoma (69.0% versus 57.8%), and
≥3 metastatic sites (33.8% versus 20.9%). Median LDH levels at baseline were higher in
the short-term duration of benefit group compared with the long-term duration of benefit
group (368 U/L versus 277 U/L). Brain metastases were somewhat similar across all the
groups (short-term, 22.1%; intermediate duration, 18.7%; long-term, 17.3%); however, liver
metastases were more common in the short-term duration of benefit group than in the
long-term duration of benefit group (28.3% versus 11.1%).
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Table 1. Baseline and disease characteristics of patients in the benefit groups.

Parameters

Long-Term
Duration of
Benefit, ≥12

Months
(n = 225)

Intermediate
Duration of

Benefit, ≥6 mo
and <12 Months

(n = 139)

Short-Term
Duration of
Benefit, <6

Months
(n = 145)

Overall
(N = 509)

Age, median (range), years 1 57 (24–84) 55 (19–83) 53 (18–89) 56
(18–89)

18–65, n (%) 159 (70.7) 101 (72.7) 110 (75.9) 370 (72.7)
66–75, n (%) 47 (20.9) 29 (20.9) 27 (18.6) 103 (20.2)
≥76, n (%) 17 (7.6) 9 (6.5) 8 (5.5) 34 (6.7)

Missing, n (%) 2 (0.9) 0 0 2 (0.4)

Sex, n (%)
Male 123 (54.7) 79 (56.8) 87 (60.0) 289 (56.8)

Female 102 (45.3) 60 (43.2) 58 (40.0) 220 (43.2)

Race, n (%)
Caucasian 213 (94.7) 130 (93.5) 141 (97.2) 484 (95.1)
Unknown 11 (4.9) 8 (5.8) 4 (2.8) 23 (4.5)

Other 1 (0.4) 1 (0.7) 0 2 (0.4)

ECOG PS, n (%)
0 131 (58.2) 74 (53.2) 62 (42.8) 267 (52.5)
1 34 (15.1) 27 (19.4) 31 (21.4) 92 (18.1)
≥2 2 (0.9) 5 (3.6) 11 (7.6) 18 (3.5)

Not assessed 58 (25.8) 33 (23.7) 41 (28.3) 132 (25.9)

BRAF mutation status, n (%)
V600E 179 (79.6) 119 (85.6) 105 (72.4) 403 (79.2)
V600K
V600G
V600R

17 (7.6)
7 (3.1)
1 (0.4)

4 (2.9)
1 (0.7)

0

14 (9.7)
2 (1.4)

0

35 (6.9)
10 (2.0)
1 (0.2)

Other BRAF mutations 2 21 (9.3) 15 (10.8) 23 (15.9) 59 (11.6)
Missing 0 0 1 (0.7) 1 (0.2)

Diagnosis of disease, n (%)
Cutaneous melanoma 222 (98.7) 136 (97.8) 143 (98.6) 501 (98.4)

Noncutaneous melanoma 3 (1.3) 1 (0.7) 0 4 (0.8)
Missing 0 2 (1.4) 2 (1.4) 4 (0.8)

AJCC 7 stage at initial
diagnosis, n (%)

Stage 0 0 1 (0.7) 0 1 (0.2)
Stage I 39 (17.3) 16 (11.5) 12 (8.3) 67 (13.2)
Stage II 49 (21.8) 31 (22.3) 30 (20.7) 110 (21.6)
Stage III 76 (33.8) 44 (31.7) 47 (32.4) 167 (32.8)
Stage IV 54 (24.0) 39 (28.1) 53 (36.6) 146 (28.7)

Unknown/missing 7 (3.1) 8 (5.8) 3 (2.1) 18 (3.5)

Metastatic sites, n (%)
0 3 73 (32.4) 44 (31.7) 37 (25.5) 154 (30.3)
1 56 (24.9) 27 (19.4) 33 (22.8) 116 (22.8)
2 49 (21.8) 20 (14.4) 26 (17.9) 95 (18.7)
3 25 (11.1) 19 (13.7) 16 (11.0) 60 (11.8)
≥4 22 (9.8) 29 (20.9) 33 (22.8) 84 (16.5)

Site of metastasis, n (%) 4

Lymph nodes
Lung

102 (45.3)
48 (21.3)

72 (51.8)
41 (29.5)

72 (49.7)
43 (29.7)

246 (48.3)
132 (25.9)

Brain 39 (17.3) 26 (18.7) 32 (22.1) 97 (19.1)
Liver 25 (11.1) 29 (20.9) 41 (28.3) 95 (18.7)
Bone 22 (9.8) 22 (15.8) 23 (15.9) 67 (13.2)
Skin 28 (12.4) 11 (7.9) 19 (13.1) 58 (11.4)

Time since initial diagnosis,
median (range), mo 27.2 (1–457) 24.7 (0–313) 19.9 (0–275) 24.3

(0–457)

LDH at baseline, median
(range), U/L 277.0 (2–3190) 303.0 (3–6811) 368.0 (3–4471) 307.5

(2–6811)
Abbreviations: AJCC, American Joint Committee on Cancer; dab, dabrafenib; ECOG PS, Eastern Cooperative
Oncology Group performance status; LDH, lactate dehydrogenase; tram, trametinib. 1 Age at initiation of dab
monotherapy and/or dab + tram combination therapy. 2 Includes tumors with V600 mutation detected but not
specified. 3 Patients without metastatic sites had unresectable disease. 4 Occurring in >10% of patients.
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Overall, patients in the short-term duration of benefit group received more lines of
prior therapies, including systemic therapy, surgery, and radiotherapy. A higher proportion
of patients in the short-term duration of benefit group received ≥2 prior antineoplastic
therapies than in the long-term duration of benefit group (21.4% versus 9.8%). More
patients in the short-term duration of benefit group had PD compared with the long-term
duration of benefit group (32.3% versus 16.9%). Patients in the long-term duration of
benefit group had a longer median duration (5.0 months) of the last treatment regimen
prior to study treatment and longer median duration (13.0 months) of best response to
prior treatment than those in the short-term duration of benefit group (Table 2).

Table 2. Previous treatments.

Treatments

Long-Term
Duration of
Benefit, ≥12

Months
(n = 225)

Intermediate
Duration of

Benefit, ≥6 mo
and <12 Months

(n = 139)

Short-Term
Duration of
Benefit, <6

Months
(n = 145)

Overall
(N = 509)

Prior antineoplastic
therapies, n (%)

0 154 (68.4) 83 (59.7) 80 (55.2) 317 (62.3)
1 49 (21.8) 31 (22.3) 34 (23.4) 114 (22.4)
2 15 (6.7) 10 (7.2) 19 (13.1) 44 (8.6)
≥3 7 (3.1) 15 (10.8) 12 (8.3) 34 (6.7)

Previous radiotherapies, n
(%)

0 195 (86.7) 109 (78.4) 115 (79.3) 419 (82.3)
1–3 30 (13.3) 30 (21.6) 30 (20.7) 90 (17.7)

Prior surgeries, n (%)
0 56 (24.9) 35 (25.2) 20 (13.8) 111 (21.8)

1–2 96 (42.7) 50 (36.0) 53 (36.6) 199 (39.1)
≥3 73 (32.4) 54 (38.8) 72 (49.7) 199 (39.1)

Treatment duration of the
last regimen prior to study

medication, median
(range), mo 1

5.0 (0–43) 3.7 (0–38) 2.3 (0–80) 3.2 (0–80)

Best response to treatment
prior to study medication,

n (%) 1

CR 4 (5.6) 3 (5.4) 6 (9.2) 13 (6.8)
PR 10 (14.1) 9 (16.1) 12 (18.5) 31 (16.1)
SD 13 (18.3) 12 (21.4) 8 (12.3) 33 (17.2)
PD 12 (16.9) 11 (19.6) 21 (32.3) 44 (22.9)

Non-CR/non-PD 0 2 (3.6) 0 2 (1.0)
Unknown 32 (45.1) 19 (33.9) 18 (27.7) 69 (35.9)

Duration of best response
to the last regimen prior to
study treatment, median

(range), mo 1

13.0 (1–132) 4.0 (1–32) 3.0 (0–32) 5.0 (0–132)

Abbreviations: CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease.1 Exclud-
ing patients who received study treatment as first-line treatment. Based on the Response Evaluation Criteria in
Solid Tumors version 1.1 as documented in the medical records.

3.2. Safety

Overall, 339 patients (66.6%) had ≥1 AE; 96 patients (18.9%) had a grade ≥3 AE. The
overall incidence of AEs was slightly higher in the long-term duration of benefit group
than in the short-term duration of benefit group (72.0% versus 62.1%). The rate of dose
adjustments/interruptions due to AEs was also slightly higher in the long-term duration
of benefit group than in the short-term duration of benefit group (34.2% versus 20.7%).
However, the rate of discontinuations due to AEs was lower in the long-term duration of
benefit group than in the short-term duration of benefit group (4.9% versus 7.6%; Table 3).
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Table 3. Summary of safety outcomes by group.

AEs, n (%)

Long-Term
Duration of
Benefit, ≥12

Months
(n = 225)

Intermediate
Duration of

Benefit, ≥6 mo
and <12 Months

(n = 139)

Short-Term
Duration of
Benefit, <6

Months
(n = 145)

Overall
(N = 509)

Any-grade AEs
All causality

treatment related
162 (72.0)/137

(60.9) 87 (62.6)/70 (50.4) 90 (62.1)/60 (41.4) 339 (66.6)/267
(52.5)

Grade ≥3 AEs
All causality/

treatment related 46 (20.4)/27 (12.0) 30 (21.6)/11 (7.9) 20 (13.8)/9 (6.2) 96 (18.9)/47
(9.2)

Serious AEs
All causality/

treatment related 35 (15.6)/13 (5.8) 24 (17.3)/3 (2.2) 16 (11.0)/2 (1.4) 75 (14.7)/18
(3.5)

Grade 5 serious AEs
All causality/

treatment related 3 (1.3)/0 4 (2.9)/1 (0.7) 4 (2.8)/0 11 (2.2)/1 (0.2)

AEs leading to
discontinuation
All causality/

treatment related 11 (4.9)/7 (3.1) 11 (7.9)/7 (5.0) 11 (7.6)/6 (4.1) 33 (6.5)/20
(3.9)

AEs leading to dose
adjustment/
interruption

77 (34.2) 36 (25.9) 30 (20.7) 143 (28.1)

AEs requiring
additional therapy 107 (47.6) 52 (37.4) 54 (37.2) 213 (41.8)

Any-grade AE in ≥5%
of patients

Pyrexia 64 (28.4) 37 (26.6) 32 (22.1) 133 (26.1)
Rash 23 (10.2) 17 (12.2) 7 (4.8) 47 (9.2)

Asthenia 24 (10.7) 10 (7.2) 11 (7.6) 45 (8.8)
Fatigue 16 (7.1) 12 (8.6) 6 (4.1) 34 (6.7)
Nausea 13 (5.8) 9 (6.5) 12 (8.3) 34 (6.7)

Diarrhea 18 (8.0) 9 (6.5) 5 (3.4) 32 (6.3)
Hyperkeratosis 12 (5.3) 13 (9.4) 6 (4.1) 31 (6.1)

Arthralgia 18 (8.0) 7 (5.0) 4 (2.8) 29 (5.7)
Headache 17 (7.6) 4 (2.9) 7 (4.8) 28 (5.5)

Any-grade serious AE
in ≥1% of patients

Pyrexia 8 (3.6) 0 2 (1.4) 10 (2.0)
Headache 3 (1.3) 1 (0.7) 1 (0.7) 5 (1.0)

Other AESI in ≥2% of
patients

Neutropenia 13 (5.8) 2 (1.4) 3 (2.1) 18 (3.5)
Peripheral edema 7 (3.1) 1 (0.7) 5 (3.4) 13 (2.6)

Alopecia 7 (3.1) 5 (3.6) 0 12 (2.4)
Pruritus 7 (3.1) 3 (2.2) 2 (1.4) 12 (2.4)
Cough 6 (2.7) 3 (2.2) 1 (0.7) 10 (2.0)

Abbreviations: AE, adverse event; AESI, adverse events of special interest.

The most common AE was pyrexia (n = 133 (26.1%); short-term, 22.1%; long-term,
28.4%). The other frequent AEs were rash (n = 47 (9.2%)), asthenia (n = 45 (8.8%)), fa-
tigue (n = 34 (6.7%)), nausea (n = 34 (6.7%)), diarrhea (n = 32 (6.3%)), and hyperkeratosis
(n = 31 (6.1%)). Overall, 75 patients (14.7%) had an SAE, of whom 11 (2.2%) had a grade 5
SAE. The most common SAEs were pyrexia (2.0%) and headache (1.0%), which were more
frequent in the long-term duration of benefit group. Overall, 267 patients (52.5%) had ≥1
treatment-related AE. Forty-seven patients (9.2%) experienced grade ≥3 AEs (Table 3). Of
these, 43 were grade 3, three were grade 4 (diarrhea, ventricular fibrillation, and hypona-
tremia), and one was a grade 5 event (pulmonary hypertension). Pulmonary hypertension
(grade 5) led to treatment discontinuation and death of the patient. The patient also had
a prior history of hypertension, ventricular septal defect, and diabetes. There was inade-
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quate information to determine if there was any relationship between the treatment and
worsening of pulmonary hypertension leading to the death.

There were 127 deaths (25.0%) during the study, of which 105 were due to progressing
metastatic melanoma. There was a greater number of on-treatment deaths in the short-term
duration of benefit group (n = 56 (38.6%)) versus the long-term duration of benefit group
(n = 32 (14.2%); Table S1).

3.3. Treatment Patterns

Overall, 472 patients (92.7%) were treated with dab + tram combination therapy
and 37 (7.3%) with dab monotherapy. Patients received a median average daily dose of
dab 300 mg/day (range, 83–600 mg/day) across all groups, and patients who received
the combination treatment with tram had received a median average daily dose of tram
2.0 mg/day (range, 0–3 mg/day) across all groups. Most dose reductions (dab, 15.1%; tram,
8.4%) and treatment interruptions (dab, 28.9%; tram, 25.3%) occurred in the long-term
duration of benefit group. The rate of permanent discontinuation of treatment was higher
in the intermediate and short-term duration of benefit groups (Table 4). The main reason
for the permanent discontinuation of treatment was PD, whereas the main reason for dose
reduction and treatment interruption was AEs (Table S2).

Table 4. Summary of study treatment.

Study Treatment

Long-Term
Duration of
Benefit, ≥12

Months
(n = 225)

Intermediate
Duration of

Benefit, ≥6 mo
and <12 Months

(n = 139)

Short-Term
Duration of
Benefit, <6

Months
(n = 145)

Overall
(N = 509)

Type of study
treatment, n (%)

Dab + tram 216 (96.0) 131 (94.2) 125 (86.2) 472 (92.7)
Dab monotherapy 9 (4.0) 8 (5.8) 20 (13.8) 37 (7.3)

Duration of exposure to
any study

treatment, median (range),
weeks

93.9 (52–275) 37.9 (26–52) 16.1 (2–26) 46.6
(2–275)

Average dose of dab,
median (range), mg/day 300 (130–300) 300 (150–600) 300 (83–300) 300

(83–600)

Reduced dose of dab, n (%) 34 (15.1) 12 (8.6) 9 (6.2) 55 (10.8)
1–2 dose reductions 32 (14.2) 11 (7.9) 9 (6.2) 52 (10.2)
>2 dose reductions 2 (0.9) 1 (0.7) 0 3 (0.6)

Interrupted dab treatment,
n (%) 65 (28.9) 35 (25.2) 34 (23.4) 134 (26.3)

1–2 interruptions 46 (20.4) 31 (22.3) 32 (22.1) 109 (21.4)
>2 interruptions 19 (8.4) 4 (2.9) 2 (1.4) 25 (4.9)

Permanent
discontinuation of dab, n

(%)
142 (63.1) 134 (96.4) 144 (99.3) 420 (82.5)

Average dose of tram,
median (range), mg/day 2.0 (1–2) 2.0 (0–2) 2.0 (0–3) 2.0 (0–3)

Reduced dose of tram, n
(%) 19 (8.4) 10 (7.2) 2 (1.4) 31 (6.1)

1 dose reduction 13 (5.8) 8 (5.8) 2 (1.4) 23 (4.5)
2 dose reductions 6 (2.7) 2 (1.4) 0 8 (1.6)

Interrupted tram treatment,
n (%) 57 (25.3) 31 (22.3) 25 (17.2) 113 (22.2)

1–2 interruptions 40 (17.8) 26 (18.7) 22 (15.2) 88 (17.3)
>2 interruptions 17 (7.6) 5 (3.6) 3 (2.1) 25 (4.9)

Permanent
discontinuation of tram, n

(%)
135 (60.0) 125 (89.9) 124 (85.5) 384 (75.4)

Abbreviations: dab, dabrafenib; tram, trametinib.
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3.4. Efficacy

Given that patients were grouped based on the duration of benefit, overall, the efficacy
outcomes were expected to be better in the long-term duration of benefit group compared
with the other two groups. Consistent with this, the CBR was higher in the long-term
duration of benefit group (81.3%) versus the short-term duration of benefit group (9.7%;
Table 5). Similarly, fewer patients in the long-term duration of benefit group had a best
response of PD compared with the short-term duration of benefit group (8.0% versus
60.7%). Median PFS and OS were also longest in the long-term duration of benefit group
(Figure S1A,B).

Table 5. Best overall response rate and clinical benefit rate.

Parameter

Long-Term
Duration of
Benefit, ≥12

Months
(n = 225)

Intermediate
Duration of

Benefit, ≥6 mo
and <12 Months

(n = 139)

Short-Term
Duration of
Benefit, <6

Months
(n = 145)

Overall
(N = 509)

Best overall response, n (%)
CR 67 (29.8) 9 (6.5) 1 (0.7) 77 (15.1)
PR 72 (32.0) 51 (36.7) 13 (9.0) 136 (26.7)
SD 34 (15.1) 14 (10.1) 0 48 (9.4)
PD 18 (8.0) 51 (36.7) 88 (60.7) 157 (30.8)

Non-CR/Non-PD 10 (4.4) 2 (1.4) 0 12 (2.4)
Unknown 24 (10.7) 12 (8.6) 43 (29.7) 79 (15.5)

Clinical benefit rate (CR +
PR + non-CR/non-PD + SD
> 24 weeks), n (%) [95% CI]

183 (81.3)
[75.6–86.2]

76 (54.7)
[46.0–63.1]

14 (9.7)
[5.4–15.7]

273 (53.6)
[49.2–58.0]

Abbreviations: CI, confidence interval; CR, complete response; PD, progressive disease; PR, partial response; SD,
stable disease.

4. Discussion

Compassionate-use programs (NPP/IPP) provide an opportunity to retrospectively
evaluate the treatment patterns and clinical outcomes in a real-world setting to validate
the results derived from controlled randomized clinical trials. Two real-world studies
(DESCRIBE I and DESCRIBE II) examined outcomes of the therapies evaluated in the
BREAK (dab monotherapy) and COMBI-d and COMBI-v (dab + tram combination therapy)
studies and demonstrated consistency with these previous pivotal clinical studies [4,5].
However, DESCRIBE I and DESCRIBE II had limited follow-up and did not evaluate
the impact of baseline characteristics on long-term outcomes; thus, a real-world analysis
with longer follow-up was needed. In light of the five-year COMBI-d and COMBI-v
data demonstrating long-term benefit with first-line dab + tram, it is important to get a
real-world perspective of the long-term treatment duration for dab + tram [3].

Overall, DESCRIBE III demonstrated that patients in the short-term duration of benefit
group had a more aggressive disease compared with those in the long-term duration of
benefit group. The short-term duration of benefit group had a higher percentage of patients
with ECOG PS ≥1, advanced disease, and elevated disease burden. These observations are
consistent with those from clinical trials of patients with metastatic BRAF V600–mutant
melanoma who received targeted therapy [3,6,7].

Serum LDH levels and the number of metastatic sites at baseline are indicators of
poor prognosis in cancer patients [8]. In the registrational studies of dab + tram (COMBI-
d/COMBI-v), patients with normal LDH level and <3 metastatic sites had the longest
PFS and OS, whereas patients with LDH level ≥2 times the upper limit of normal had
the shortest PFS and OS [7,9]. In the five-year pooled analysis of COMBI-d/COMBI-v,
patients with normal LDH level and <3 metastatic sites at baseline were identified as the
most favorable subgroup with an OS of 55% and a PFS of 31% [3]. This was consistent
with the current study where the median LDH levels at baseline were the highest in the
short-term duration of benefit group at 368 U/L, followed by the intermediate (303 U/L)
and long-term (277 U/L) duration of benefit groups. Furthermore, 79.1% of patients in
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the long-term duration of benefit group had <3 metastatic sites, compared with 65.5% and
66.2% of patients in the intermediate and short-term duration of benefit groups, respectively.
These results demonstrate the impact of patient baseline characteristics on the treatment
duration, and therefore, the clinical benefit observed in a controlled clinical trial setting
was reiterated in the real-world setting.

Brain metastases are more commonly associated with poor prognosis in melanoma [10–13].
A notable observation from this analysis was that brain metastases were somewhat similar
across all groups (short-term, 22.1%; long-term, 17.3%), while liver metastases were the
highest in the short-term duration of benefit group (short-term, 28.3%; long-term, 11.1%).
Further characterization of the patients with brain and liver metastases evaluated in this
study may be needed to understand these differences.

The safety data were consistent with those seen in prior phase 2 and phase 3 clinical
studies as well as in DESCRIBE I and DESCRIBE II [4,5,14–16]. Although AEs tend to be
under-reported when studies are retrospective in nature, nearly all AEs in DESCRIBE III
were grade 1–3, and the most common AEs were pyrexia, rash, asthenia, fatigue, nausea,
diarrhea, and hyperkeratosis, similar to those observed in the clinical trial setting [1,2]. The
proportion of patients with AEs and some select AEs (e.g., pyrexia) was lower than that
reported in phase 3 clinical trials, which may be at least in part due to underreporting of
AEs in this retrospective, real-world analysis.

Overall, the AEs were slightly higher in the long-term duration of benefit group
(long-term, 72.0%; short-term, 62.1%); however, this was expected as the median duration
of exposure to study treatment was much longer in this group. Notably, the rate of dose
adjustments/interruptions due to AEs was also slightly higher in the long-term duration
of benefit group (34.2% versus 20.7% in short-term). However, the rate of discontinuations
due to AEs was lowest in the long-term duration of benefit group (4.9% versus 7.6% in
short-term). The frequency of pyrexia (n = 133 (26.1%)) was slightly higher in the long-term
duration of benefit group (long-term, 28.4%; short-term, 22.1%). An analysis of patients
treated with dab + tram across clinical trials showed that AEs from targeted therapy,
particularly pyrexia, occurred early after initiation and resolved with time [17]. These
observations show that AEs tend to occur early in the treatment course and patients can be
managed using established AE management protocols and receive long-term therapy with
dose adjustments, which is consistent with dab + tram clinical trial observations [17–19].

As this was a retrospective observational study, one must consider the potential
limitations. First, patients selected for study inclusion represent a ‘convenience’ sample,
in that the records were obtained from physicians and study sites that were willing to
participate in the study. Second, the information captured in the electronic case report
form (eCRF) was limited to that available in patient medical records held by the physicians
participating in the study. Data on health care services received outside the physician’s care
setting that were not recorded in the medical chart were not available for this study. Third,
as the data were entered into the eCRF directly by the treating physicians (or nurses), there
was also a possibility of data errors in the eCRFs. Fourth, since response assessments were
not necessarily done on a uniform schedule, any findings regarding the endpoints of clinical
response may not be directly comparable. Finally, each treatment duration of benefit group
includes patients who discontinued due to reasons other than disease progression, which
is reflective of treatment in a real-world setting. However, these limitations are typical
of retrospective medical record reviews and are to be expected but did not influence the
overall findings of this study.

5. Conclusions

In conclusion, DESCRIBE III identified baseline characteristics associated with the
long-term treatment benefit of dab + tram. Lower LDH level and <3 metastatic sites at
baseline were associated with a longer duration of treatment benefit, consistent with the
findings from a pooled analysis of COMBI-d and COMBI-v. Further studies can seek to
identify other factors predicting long-term responses in a real-world setting. Additional
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translational and biomarker research would help further characterize patients who might
demonstrate a long-term treatment benefit. DESCRIBE III provides robust real-world
data showing the relationship between baseline characteristics, duration of clinical benefit,
and safety outcomes in patients treated with dab with or without tram. These data con-
firm that the findings from COMBI-d and COMBI-v are relevant to patients treated in a
real-world setting.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/cancers13102466/s1, Figure S1: (A) PFS and (B) OS in patients in the long-term, intermediate,
and short-term duration of benefit groups. Table S1. On-treatment deaths. Table S2. Reasons for dose
reductions, interruptions, and permanent discontinuations.

Author Contributions: Conceptualization, V.G.A., P.Q., P.F.F., E.d.J. and B.N.; Methodology, P.F.F.,
E.d.J. and B.N.; Validation, F.C., P.F.F., T.S. and E.d.J.; Formal analysis, V.G.A., M.D.V., P.F.F., T.S. and
E.d.J.; Investigation, P.Q., M.A., M.D.V., R.D., P.F.F., S.T., I.K., R.G., H.G. and B.N.; Resources, R.D.,
F.C., D.B., P.A.A., A.A., T.S. and E.d.J.; Data curation, V.G.A., M.D.V., D.B., P.F.F., P.A.A., A.A., H.G.,
T.S. and E.d.J.; Writing—original draft preparation, V.G.A., P.Q., M.A., M.D.V., R.D., F.C., D.B., P.F.F.,
S.T., I.K., P.A.A., R.G., A.A., H.G., H.B., T.S., E.d.J. and B.N.; Writing—review and editing, V.G.A.,
P.Q., M.A., M.D.V., R.D., F.C., D.B., P.F.F., S.T., I.K., P.A.A., R.G., A.A., H.G., H.B., T.S., E.d.J. and B.N.;
Visualization, P.Q., D.B., P.A.A., H.G., T.S. and E.d.J.; Supervision, P.Q., M.D.V., R.D., D.B., P.F.F., T.S.
and E.d.J.; Project administration, T.S. and E.d.J.; funding acquisition, T.S. and E.d.J. All authors have
read and agreed to the published version of the manuscript.

Funding: This study was sponsored by Novartis. As of 2 March 2015, dabrafenib and trametinib
have become assets of Novartis AG.

Institutional Review Board Statement: The study protocol was approved by an independent ethics
committee or institutional review board in compliance with the local country and regulatory guide-
lines. This study was conducted in accordance with the International Conference on Harmonization
Good Clinical Practice guidelines as applicable to observational research, patient privacy require-
ments, and ethical principles outlined in the Declaration of Helsinki.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Not applicable.

Acknowledgments: We thank the patients and their families for their participation in the study.
We also thank the additional investigators and others for their contributions. We also thank Sharol
Janice Rodrigues (Novartis Healthcare Pvt Ltd.) and William Fazzone, PhD (Articulate Science
LLC) for providing medical writing support/editorial support, which was funded by Novartis
Pharmaceuticals Corporation in accordance with Good Publication Practice (GPP3) guidelines
(http://www.ismpp.org/gpp3, accessed on 1 March 2021).

Conflicts of Interest: V.G.A. received personal fees for advisory board and speaker fees from Bristol
Myers Squibb (BMS), Merck, Merck Sharp & Dohme (MSD), Novartis, Pierre Fabre, and Roche
and travel support from BMS, Novartis, and OncoSec outside the submitted work. P.Q. reports
participation in advisory boards of BMS, MSD, Novartis, and Pierre Fabre. M.D.V. reports participa-
tion in advisory board and consultancy for BMS, Merck (MSD), Novartis, Pierre Fabre, and Sanofi.
R.D. received personal fees from BMS, Merck, MSD, and Novartis outside the submitted work. F.C.
reports personal fees for advisory board and speaker fees from BMS, Merck (MSD), and Novartis
outside the submitted work. D.B. reports consulting and advisory role with BMS, MSD, Novartis,
Roche-Genentech, and Pierre Fabre. P.F.F. received personal fees from BMS, MSD, Novartis, Pierre
Fabre, and Roche outside the submitted work. S.T. reports lecture and conference registration fees
sponsored by Eli Lilly, Johnson & Johnson, Merck (MSD), Novartis, Roche, and Servier. I.K. received
personal fees for advisory boards from BMS, MSD, and Sanofi outside the submitted work. P.A.A.
received grant/research funds from Array, BMS, Roche-Genentech, and Sanofi; personal fees for
consultant/advisory role from Alkermes, Array, AstraZeneca, BMS, Boehringer Ingelheim, Daiichi
Sankyo, Eisai, Idera, Immunocore, Incyte, Italfarmaco, Lunaphore, MedImmune, Merck Serono, MSD,
Nektar, Nouscom, Novartis, Oncosec, Pfizer, Pierre Fabre, Regeneron, Roche-Genentech, Sandoz,
Sanofi, Sun Pharma, Syndax, Takis, Ultimovacs, and 4SC; and travel support from MSD outside
the submitted work. A.A. received personal fees for consultancy, advisory board, or speaker fees

https://www.mdpi.com/article/10.3390/cancers13102466/s1
https://www.mdpi.com/article/10.3390/cancers13102466/s1
http://www.ismpp.org/gpp3


Cancers 2021, 13, 2466 12 of 13

from Amgen, BMS, Merck, MSD, Novartis, Pierre Fabre, Roche, and Sanofi outside the submitted
work. H.G. received grant and personal fees as honoraria and advisory role from Amgen, BMS, MSD,
Novartis, and Pierre Fabre and travel support from BMS, MSD, Pierre Fabre, and Roche outside the
submitted work. H.B. is an employee of Novartis. T.S. is an employee and shareholder of Novartis.
E.d.J. is an employee of Novartis. B.N. reports grant to his institution from Novartis and personal
fees for participation in advisory board meetings from BMS, MSD, Novartis, and Pfizer outside the
submitted work. M.A. and R.G. have declared no conflicts of interest.

References
1. Long, G.V.; Stroyakovskiy, D.; Gogas, H.; Levchenko, E.; de Braud, F.; Larkin, J.; Garbe, C.; Jouary, T.; Hauschild, A.; Grob, J.J.;

et al. Combined BRAF and MEK inhibition versus BRAF inhibition alone in melanoma. N. Engl. J. Med. 2014, 371, 1877–1888.
[CrossRef] [PubMed]

2. Robert, C.; Karaszewska, B.; Schachter, J.; Rutkowski, P.; Mackiewicz, A.; Stroiakovski, D.; Lichinitser, M.; Dummer, R.; Grange, F.;
Mortier, L.; et al. Improved overall survival in melanoma with combined dabrafenib and trametinib. N. Engl. J. Med. 2015, 372,
30–39. [CrossRef] [PubMed]

3. Robert, C.; Grob, J.J.; Stroyakovskiy, D.; Karaszewska, B.; Hauschild, A.; Levchenko, E.; Chiarion Sileni, V.; Schachter, J.; Garbe, C.;
Bondarenko, I.; et al. Five-year outcomes with dabrafenib plus trametinib in metastatic melanoma. N. Engl. J. Med. 2019, 381,
626–636. [CrossRef] [PubMed]

4. Martin-Algarra, S.; Hinshelwood, R.; Mesnage, S.; Cebon, J.; Ferrucci, P.F.; Aglietta, M.; Neyns, B.; Chiarion-Sileni, V.; Lindsay,
C.R.; Del Vecchio, M.; et al. Effectiveness of dabrafenib in the treatment of patients with BRAF V600-mutated metastatic melanoma
in a named patient program. Melanoma Res. 2019, 29, 527–532. [CrossRef] [PubMed]

5. Atkinson, V.; Sandhu, S.; Hospers, G.; Long, G.V.; Aglietta, M.; Ferrucci, P.F.; Tulyte, S.; Cappellini, G.C.A.; Soriano, V.; Ali, S.;
et al. Dabrafenib plus trametinib is effective in the treatment of BRAF V600-mutated metastatic melanoma patients: Analysis of
patients from the dabrafenib plus trametinib named patient program (DESCRIBE II). Melanoma Res. 2020, 30, 261–267. [CrossRef]
[PubMed]

6. Hauschild, A.; Larkin, J.; Ribas, A.; Dreno, B.; Flaherty, K.T.; Ascierto, P.A.; Lewis, K.D.; McKenna, E.; Zhu, Q.; Mun, Y.; et al.
Modeled prognostic subgroups for survival and treatment outcomes in BRAF V600-mutated metastatic melanoma: Pooled
analysis of 4 randomized clinical trials. JAMA Oncol. 2018, 4, 1382–1388. [CrossRef] [PubMed]

7. Long, G.V.; Grob, J.J.; Nathan, P.; Ribas, A.; Robert, C.; Schadendorf, D.; Lane, S.R.; Mak, C.; Legenne, P.; Flaherty, K.T.; et al.
Factors predictive of response, disease progression, and overall survival after dabrafenib and trametinib combination treatment:
A pooled analysis of individual patient data from randomised trials. Lancet Oncol. 2016, 17, 1743–1754. [CrossRef]

8. Zhang, J.; Yao, Y.H.; Li, B.G.; Yang, Q.; Zhang, P.Y.; Wang, H.T. Prognostic value of pretreatment serum lactate dehydrogenase
level in patients with solid tumors: A systematic review and meta-analysis. Sci. Rep. 2015, 5, 9800. [CrossRef] [PubMed]

9. Schadendorf, D.; Long, G.V.; Stroiakovski, D.; Karaszewska, B.; Hauschild, A.; Levchenko, E.; Chiarion-Sileni, V.; Schachter, J.;
Garbe, C.; Dutriaux, C.; et al. Three-year pooled analysis of factors associated with clinical outcomes across dabrafenib and
trametinib combination therapy phase 3 randomised trials. Eur. J. Cancer 2017, 82, 45–55. [CrossRef] [PubMed]

10. Frinton, E.; Tong, D.; Tan, J.; Read, G.; Kumar, V.; Kennedy, S.; Lim, C.; Board, R.E. Metastatic melanoma: Prognostic factors and
survival in patients with brain metastases. J. Neuro Oncol. 2017, 135, 507–512. [CrossRef]

11. Vosoughi, E.; Lee, J.M.; Miller, J.R.; Nosrati, M.; Minor, D.R.; Abendroth, R.; Lee, J.W.; Andrews, B.T.; Leng, L.Z.; Wu, M.; et al.
Survival and clinical outcomes of patients with melanoma brain metastasis in the era of checkpoint inhibitors and targeted
therapies. BMC Cancer. 2018, 18, 490. [CrossRef]

12. Davies, M.A.; Saiag, P.; Robert, C.; Grob, J.J.; Flaherty, K.T.; Arance, A.; Chiarion-Sileni, V.; Thomas, L.; Lesimple, T.; Mortier, L.;
et al. Dabrafenib plus trametinib in patients with BRAF (V600)-mutant melanoma brain metastases (COMBI-MB): A multicentre,
multicohort, open-label, phase 2 trial. Lancet Oncol. 2017, 18, 863–873. [CrossRef]

13. Joseph, R.W.; Elassaiss-Schaap, J.; Kefford, R.; Hwu, W.J.; Wolchok, J.D.; Joshua, A.M.; Ribas, A.; Hodi, F.S.; Hamid, O.; Robert,
C.; et al. Baseline tumor size is an independent prognostic factor for overall survival in patients with melanoma treated with
pembrolizumab. Clin. Cancer. Res. 2018, 24, 4960–4967. [CrossRef] [PubMed]

14. Ascierto, P.A.; Minor, D.; Ribas, A.; Lebbe, C.; O’Hagan, A.; Arya, N.; Guckert, M.; Schadendorf, D.; Kefford, R.F.; Grob, J.J.; et al.
Phase II trial (break-2) of the BRAF inhibitor dabrafenib (GSK2118436) in patients with metastatic melanoma. J. Clin. Oncol. 2013,
31, 3205–3211. [CrossRef]

15. Hauschild, A.; Grob, J.J.; Demidov, L.V.; Jouary, T.; Gutzmer, R.; Millward, M.; Rutkowski, P.; Blank, C.U.; Miller, W.H., Jr.;
Kaempgen, E.; et al. Dabrafenib in BRAF-mutated metastatic melanoma: A multicentre, open-label, phase 3 randomised
controlled trial. Lancet 2012, 380, 358–365. [CrossRef]

16. Long, G.V.; Trefzer, U.; Davies, M.A.; Kefford, R.F.; Ascierto, P.A.; Chapman, P.B.; Puzanov, I.; Hauschild, A.; Robert, C.; Algazi,
A.; et al. Dabrafenib in patients with Val600Glu or Val600Lys BRAF-mutant melanoma metastatic to the brain (BREAK-MB): A
multicentre, open-label, phase 2 trial. Lancet Oncol. 2012, 13, 1087–1095. [CrossRef]

17. Robert, C.; Schadendorf, D.; Dummer, R.; Flaherty, K.T.; Tawbi, H.A.; Menzies, A.M.; D’Amelio, A.; de Jong, E.; Gasal, E.; Long,
G.V. Analysis of pyrexia in patients (pts) treated with dabrafenib (d) and/or trametinib (t) across clinical trials. Ann. Oncol. 2019,
30, V545–V546. [CrossRef]

http://doi.org/10.1056/NEJMoa1406037
http://www.ncbi.nlm.nih.gov/pubmed/25265492
http://doi.org/10.1056/NEJMoa1412690
http://www.ncbi.nlm.nih.gov/pubmed/25399551
http://doi.org/10.1056/NEJMoa1904059
http://www.ncbi.nlm.nih.gov/pubmed/31166680
http://doi.org/10.1097/CMR.0000000000000608
http://www.ncbi.nlm.nih.gov/pubmed/31095039
http://doi.org/10.1097/CMR.0000000000000654
http://www.ncbi.nlm.nih.gov/pubmed/31895752
http://doi.org/10.1001/jamaoncol.2018.2668
http://www.ncbi.nlm.nih.gov/pubmed/30073321
http://doi.org/10.1016/S1470-2045(16)30578-2
http://doi.org/10.1038/srep09800
http://www.ncbi.nlm.nih.gov/pubmed/25902419
http://doi.org/10.1016/j.ejca.2017.05.033
http://www.ncbi.nlm.nih.gov/pubmed/28648698
http://doi.org/10.1007/s11060-017-2591-9
http://doi.org/10.1186/s12885-018-4374-x
http://doi.org/10.1016/S1470-2045(17)30429-1
http://doi.org/10.1158/1078-0432.CCR-17-2386
http://www.ncbi.nlm.nih.gov/pubmed/29685882
http://doi.org/10.1200/JCO.2013.49.8691
http://doi.org/10.1016/S0140-6736(12)60868-X
http://doi.org/10.1016/S1470-2045(12)70431-X
http://doi.org/10.1093/annonc/mdz255.026


Cancers 2021, 13, 2466 13 of 13

18. Grob, J.J.; Flaherty, K.T.; Long, G.V.; Nathan, P.; Schadendorf, D.; Ribas, A.; Robert, C.; Lane, S.; Mak, C.; Mookerjee, B.; et al.
Pooled Analysis of Safety with Extended 3-Year Follow-Up across Combination Dabrafenib and Trametinib (d + t) Phase 3 Trials; Society for
Melanoma Research: Boston, MA, USA, 2016.

19. Menzies, A.M.; Ashworth, M.T.; Swann, S.; Kefford, R.F.; Flaherty, K.; Weber, J.; Infante, J.R.; Kim, K.B.; Gonzalez, R.; Hamid,
O.; et al. Characteristics of pyrexia in BRAFV600E/K metastatic melanoma patients treated with combined dabrafenib and
trametinib in a phase I/II clinical trial. Ann. Oncol. 2015, 26, 415–421. [CrossRef]

http://doi.org/10.1093/annonc/mdu529

	Introduction 
	Materials and Methods 
	Study Design 
	Objectives and Assessments 
	Approvals by Ethics Committee or Institutional Review Boards 

	Results 
	Patients and Characteristics 
	Safety 
	Treatment Patterns 
	Efficacy 

	Discussion 
	Conclusions 
	References

