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with a BRAF V600 E/K mutation. However, clinical data characterising the long-term use of
these therapies in combination with BRAF inhibitors or as monotherapies are limited.
Methods: In this open-label, phase 3 study, 322 patients with BRAF V600 E/K—mutant met-
astatic melanoma were randomised in a 2:1 ratio to receive trametinib (2 mg orally, once daily;
n = 214) or chemotherapy (dacarbazine [1000 mg/m?] or paclitaxel [175 mg/m?] intravenously,
every 3 weeks; n = 108). Patients who progressed on chemotherapy were allowed to cross over
and receive trametinib. Five-year results of efficacy and safety analyses are reported.
Results: The median PFS was 4.9 months in the trametinib arm versus 1.5 months in the
chemotherapy arm (hazard ratio, 0.54; 95% confidence interval, 0.41—0.73). Landmark OS
rates for trametinib versus chemotherapy arms at 1 year, 2 years and 5 years were 60.9% versus
49.6%, 32.0% versus 29.4% and 13.3% versus 17.0%, respectively. Most patients (n = 70
[65%]) from the chemotherapy arm crossed over to the trametinib arm early in their treatment.
No unexpected adverse events were reported.

Conclusions: This 5-year follow-up of patients with BRAF V600 E/K—mutant metastatic mel-
anoma on a targeted therapy demonstrates that long-term use of trametinib is possible with no
new or unexpected adverse events. Some patients experienced long-term survival benefit with

METRIC,;
Survival,;
Targeted therapy

trametinib monotherapy (METRIC ClinicalTrials.gov number, NCT01245062.).
© 2019 Elsevier Ltd. All rights reserved.

1. Introduction

Recent advances in the treatment of patients with BRAF
V600 E/K—mutant unresectable or metastatic mela-
noma have been associated with clinically meaningful
improvements in progression-free survival (PFS) and
overall survival (OS) [1—9]. Targeted therapies and im-
mune checkpoint inhibitors now represent the standard
of care for patients with advanced disease. Despite these
advances, a significant proportion of patients on either
targeted therapies or immune checkpoint inhibitors
develop resistance. Long-term benefit from either tar-
geted therapies or immune checkpoint inhibitors has
been observed in a subgroup of patients [1,2,6,7].

Ipilimumab (anticytotoxic T-lymphocyte—associated
protein 4) was the first drug to demonstrate a durable
clinical benefit lasting > 5 years in a small proportion of
patients within a molecularly unselected advanced mela-
noma population [10]. Recently, 5-year landmark anal-
ysis from the randomised part (part C) of the phase 2
study (BRF113220) and 3-year landmark analysis from
the randomised, phase 3, COMBI-d study reported long-
term survival benefit with the combination therapy of
dabrafenib (BRAF inhibitor) and trametinib (MEK in-
hibitor) in a subset of patients with BRAF V600—mutant
metastatic melanoma [5,11]. The durable benefit observed
in these long-term follow-up studies counters the idea that
melanoma treatment with targeted therapies rapidly leads
to deterioration after an initial response. A better un-
derstanding of the proportion and characteristics of pa-
tients who can derive long-term benefit and maintain
tolerability is needed for optimal treatment strategies,
which remains an unmet clinical need with the current
therapies in this population.

In the current analysis of the phase 3 METRIC study
(NCT01245062), we report a minimum 5-year follow-up
data of trametinib (MEK inhibitor) monotherapy. At

the time this trial was originally designed and imple-
mented, the superiority of targeted combination (BRAF
and MEK inhibitors) therapy over monotherapy had
not been established. In a previously reported primary
analysis, the median PFS was 4.8 months in the trame-
tinib arm and 1.5 months in the chemotherapy arm
(hazard ratio [HR], 0.45; 95% confidence interval [CI],
0.33—0.63; P < 0.001) in patients with unresectable
stage IIIC or IV cutaneous melanoma with a BRAF
V600 mutation [12]. At 6 months, the rate of OS was
81% in the trametinib arm and 67% in the chemotherapy
arm. The HR was 0.54 (95% CI, 0.32—0.92; P = 0.01),
despite 47% of patients in the chemotherapy group
crossed over to receive trametinib at the time of the
previously reported primary analysis [12]. In an
extended analysis, trametinib showed durable clinical
benefit lasting >2 years in a subset of patients [13]. The
data from the patients who have responded to trameti-
nib monotherapy in this study allow to better under-
stand the efficacy and safety associated with the long-
term use of a targeted combination (BRAF and MEK
inhibitors) treatment.

2. Methods
2.1. Study design and treatment

METRIC (TMT212A2301; NCT01245062) was a rand-
omised, open-label, multicentre, phase 3 study to evaluate
the efficacy and safety of trametinib monotherapy versus
chemotherapy (dacarbazine or paclitaxel). The study
design, treatment regimen, patient population and end-
points have been reported previously [12]. Patients with
unresectable or metastatic cutaneous melanoma with a
BRAF V600 E/K mutation were randomised in a 2:1 ratio
to receive either oral trametinib (2 mg once daily) or
intravenous chemotherapy consisting of either
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dacarbazine (1000 mg/m? of body surface area) or pacli-
taxel (175 mg/m?), every 3 weeks, at the discretion of the
investigator.

Patients were stratified by the baseline lactate dehy-
drogenase (LDH) levels (normal vs elevated) and prior
chemotherapy for advanced disease (yes or no). Patients
in the chemotherapy arm, who did not receive any further
anticancer treatment after discontinuing chemotherapy
and eventually had disease progression as per Response
Evaluation Criteria in Solid Tumours, version 1.1, were
allowed to cross over to the trametinib arm. All patients
were followed for survival, irrespective of the initiation of
crossover therapy and/or subsequent therapies. The end-
points evaluated in this analysis included PFS, OS,
objective response rate, duration of response (DOR) and
safety. The primary efficacy analysis was restricted to
patients with the BRAF V600 E mutation who did not
have brain metastases at the baseline.

The protocol was approved by the institutional re-
view boards at each study centre and complied with
country-specific regulatory requirements. All patients
provided written informed consent at screening. The
study was conducted in accordance with the provisions
of the Declaration of Helsinki and Good Clinical
Practice guidelines.

2.2. Assessments and statistical methods

Efficacy analyses were carried out in the intention-to-
treat (ITT) population and in the primary efficacy

population (PEP). PFS and OS were estimated using the
Kaplan—Meier (K—M) method. Response rates and
95% CI are reported for the study groups. We used the
K—M method to calculate medians and interquartile
ranges (IQRs) to summarise the DOR. The patients who
crossed over to receive trametinib after initial chemo-
therapy treatment were included in the chemotherapy
arm for updated OS analysis. PFS was recorded sepa-
rately during the crossover phase.

Safety analyses included all patients who had received
at least one dose of the study drug. Safety assessments
included physical examinations, vital signs, adverse
events (AEs), serious AEs (SAEs), laboratory measure-
ments, electrocardiograms and echocardiograms/multi-
gated acquisition for the determination of the left
ventricular ejection fraction and are summarised ac-
cording to the frequency of AEs in the total population.

3. Results
3.1. Patient disposition

A total of 322 patients were randomised in a 2:1 ratio to
receive trametinib (2 mg orally, once daily; n = 214) or
chemotherapy (dacarbazine [1000 mg/m”] or paclitaxel
[175 mg/m?] intravenously, every 3 weeks; n = 108). The
first patient was randomised on December 24, 2010, and
the last patient, on July 05, 2011. Forty-one patients (19%)
in the trametinib arm withdrew from the study compared
with 31 (29%) in the chemotherapy arm (Fig. 1). At data

Screened
N = 1059
Randomised (2:1)
N = 322
v v
Trametinib Chemotherapy

N =214 (100%)

I 3 (1%) did not receive study drug Idi
A

Treated
N =211 (99%)

Died, n = 173 (81%)

N = 108 (100%)

44 9 (8%) did not receive study drug

Treated
N =99 (92%)

Died, n =77 (71%)

Withdrawn from study, n = 41 (19%)
Primary reason for study withdrawal

Crossed over to trametinib
N =70 (65%)

Withdrawn from study, n = 31 (29%)
Primary reason for study withdrawal

h

Study closed/terminated, n =23 (11%) |¢—
Loss to follow-up, n = 4 (2%)
Investigator discretion, n = 2 (< 1%)
Withdrew consent, n = 12 (6%)

A 4

Study closed/terminated, n = 14 (13%)
Loss to follow-up, n = 2 (2%)
Investigator discretion, n = 4 (4%)
Withdrew consent, n = 11 (10%)

A 4

Ongoing, n = 0 (at data cutoff, Dec 16, 2016)

On study treatment, n = 0

In follow-up, n =0

On crossover therapy, n = 0

Primary reason for treatment discontinuation
Adverse event, n = 25 (12%)
Study closed/terminated, n =2 (< 1%)
Loss to follow-up, n = 6 (3%)
Investigator discretion, n = 6 (3%)
Disease progression, n = 172 (82%)

Ongoing, n = 0 (at data cutoff, Dec 16, 2016)
On study treatment, n = 0
In follow-up, n =0

Primary reason for treatment discontinuation
Adverse event, n =7 (7%)
Study closed/terminated, n =0
Loss to follow-up, n =9 (9%)
Investigator discretion, n = 6 (6%)
Disease progression, n = 77 (76%)

Fig. 1. METRIC study schema.
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cut-off (December 16, 2016), 23 (11%) patients in the tra-
metinib arm versus 14 (13%) in the chemotherapy arm
withdrew from the study owing to study closure/termina-
tion. No patients were on randomised chemotherapy at
data cut-off; however, two patients were still receiving
trametinib monotherapy at data cut-off in the randomised
phase, and three patients were still receiving trametinib
monotherapy at data cut-off in the crossover phase.

At the final data cut-off, the median (range) follow-
up was 14.7 months (0—70) in the trametinib arm and
8.7 months (0—70) in the chemotherapy arm. The me-
dian (range) time to crossover was 3.1 months (1—20),
and the median (range) duration of follow-up after
crossover was 8.8 months (0—67).

3.2. Baseline demographics and characteristics

Among the 322 patients, 281 had BRAF V600 E muta-
tion, 40 had BRAF V600 K mutation and one had
BRAF V600 E/K mutation. Prior anticancer therapy
was received by 301 patients (93%). Patient de-
mographics and baseline characteristics were consistent
between the treatment arms (Table 1). As expected in a
general metastatic melanoma population, 65% of pa-
tients had stage IV Mlc disease, of which 37% of pa-
tients had elevated LDH. A total of 179 patients (56%)
had > 3 metastatic organ sites involved, and >50%
patients had metastasis in lung and lymph nodes. In the
chemotherapy arm, 70 patients (65%) crossed over to
receive trametinib. The demographic and baseline
prognostic characteristics of the crossover population
were similar to the ITT population.

3.3. Efficacy

The median OS was 15.6 months in the trametinib arm
versus 11.3 months in the chemotherapy arm (HR, 0.84;
95% CI, 0.63—1.11; Fig. 2). The landmark OS rates for
the trametinib arm versus the chemotherapy arm at 1
year, 2 years, 3 years, 4 years and 5 years were 60.9%
versus 49.6%, 32.0% versus 29.4%, 20.6% versus 22.6%,
14.9% versus 20.4% and 13.3% versus 17.0%, respec-
tively (Fig. 2).

In the ITT population, the median PFS was 4.9
months in the trametinib arm compared with 1.5
months in the chemotherapy arm. Trametinib was
associated with a 46% reduction in the estimated risk of
progression or death (HR, 0.54; 95% CI, 0.41-0.73;
Fig. 3A). The median PFS in the PEP was similar to that
in the ITT population (Fig. 3B). In the crossover pop-
ulation, the median PFS was 3.0 months (95% CI,
2.7-4.8; Fig. 3C).

In the ITT population, 61 patients treated with tra-
metinib had a confirmed response of either complete or
partial response (29%; 95% CI, 22.6—35.1) and 109
(51%) had stable disease (SD) compared with ten pa-
tients treated with chemotherapy who had confirmed

Table 1
Baseline patient characteristics.
Parameters Trametinib Chemotherapy
(N = 214) (N = 108)
Age, years
Mean (SD) 54.3(12.97)  52.8 (13.56)
Median (min—max) 54.5 (23—85)  54.0 (21-77)
Age group, n (%)
<65 165 (77) 86 (80)
>65 49 (23) 22 (20)
Gender, n (%)
Female/male 94 (44)/120 55 (51)/53 (49)

Ethnicity, n (%)

(56)

White 214 (100) 108 (100)
ECOG PS, n (%)
0 136 (64) 69 (64)
>1 78 (36) 39 (36)
Unknown 0 0
TNM staging at screening, distant metastasis, n (%)
MO 8 (4) 5(5)
Mla 25 (12) 16 (15)
M1b 35 (16) 22 (20)
Mlc 145 (68) 65 (60)
Missing 1 (<) 0
LDH level, n (%)
Elevated (>ULN) 77 (36) 42 (39)
Normal (<ULN) 134 (63) 66 (61)
Missing 3(1) 0
Number of organs involved (investigator assessed), n (%)
1 36 (17) 22 (20)
2 55 (26) 30 (28)
>3 123 (57) 56 (52)
History of brain metastases, n (%)
Nolyes 205 (96)/9 (4) 106 (98)/2 (2)
Prior treatment for brain metastases, n (%)
Missing 205 (96) 106 (98)
Nolyes 3 (1)/6 (3) 1 (<1 (<1)
Prior treatment, n (%)
Surgery 193 (90) 98 (91)
Chemotherapy 74 (35) 39 (36)
Immunotherapy 68 (32) 30 (28)
Radiotherapy 53 (25) 21 (19)
Biologic therapy (monoclonal 16 (7) 13 (12)
antibodies, vaccines)
Hormonal therapy 1 (<) 0
Small molecule targeted therapy 0 1 (<]
V600 E no brain metastases, n 178 95
V600 E no brain metastases/prior 64 33
chemotherapy
V600 E no brain metastases/no 114 62
prior chemotherapy
BRAF mutation," n
V600 E/K 184/29 97/11

ECOG PS, Eastern Cooperative Oncology Group performance status;
LDH, lactate dehydrogenase; SD, standard deviation; TNM, tumour/
node/metastasis; ULN, upper limit of the normal.

% One patient had V600 E/K mutation.

complete or partial response (9%; 95% CI, 4.5—16.4)
and 33 (31%) who had SD. The unconfirmed response
rate in the ITT population in the trametinib arm was
40% (95% CI, 33.6—47.1) compared with 14% (95% CI,
8.0—21.9) in the chemotherapy arm (Table 2). In the
crossover population, the unconfirmed response rate
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Fig. 2. Overall survival in the intent-to-treat population.

was 44% (95% CI, 32.4—56.7; Table 2). The median
DOR in patients receiving trametinib was 5.3 months
(95% CI, 3.6—6.9) compared with 8.1 months (95% CI,
3.5—11.1) in patients receiving chemotherapy.

The median time from study treatment discontinua-
tion to start of subsequent anticancer therapy was 24
days (IQR range, 9—41) in the trametinib arm versus 35
days (IQR range, 30—49) in the chemotherapy arm.
Follow-up anticancer therapy other than crossover
therapy for patients in the chemotherapy arm was
received by 208 patients: 158 (74%) in the trametinib
arm and 50 (46%) in the chemotherapy arm (Table 3).

3.4. Safety

Safety was evaluated in 310 patients in the randomised
phase (trametinib, n = 211; chemotherapy, n = 99) and
in 70 patients in the crossover phase. In the randomised
phase, the median duration of trametinib exposure was
4.8 months, and 23 patients (11%) continued trametinib
beyond 12 months. The median (range) daily dose of
trametinib administered in the study was 2 mg
(0.5—2.0 mg).

The incidence of AEs was similar to that observed in
the primary analysis [12]. In the randomised phase, the
most common AEs irrespective of study drug relation-
ship were rash, diarrhoea, fatigue, peripheral oedema,
nausea and dermatitis acneiform in the trametinib arm
(Table 4). Rash, diarrhoea and fatigue were the most
common drug-related AEs for trametinib in the rando-
mised phase (Table 5). The most common AEs reported
in the crossover phase were similar to those reported in
the randomised phase.

Drug-related SAEs were observed in 37 patients (26
[12%] in the trametinib arm and 11 [11%] in the
chemotherapy arm). A total of six fatal SAEs

(trametinib, n = 4 versus chemotherapy, n = 2) were
reported in the randomised phase, of which, one SAE
(renal failure) in the trametinib arm was suspected to be
treatment related. In the crossover phase, two instances
of fatal SAEs were reported and one (pneumonitis) was
suspected to be treatment related.

4. Discussion

In this study, an OS of at least 5 years was observed in
approximately 13% of patients who received trametinib
monotherapy. Trametinib was associated with a 16%
reduction in the risk of death compared with chemo-
therapy, despite crossover of approximately 65% of
patients in the chemotherapy arm. The lack of statisti-
cally significant difference in the OS rates between tra-
metinib and chemotherapy could be attributed to the
crossover study design. In the absence of crossover, the
between-group difference in the OS can be expected to
be larger. Another potential reason could be the
imbalance in the follow-up anticancer therapies between
the treatment arms, as approximately 65% of patients
received postprogression therapies.

This 5-year landmark analysis did not show any un-
expected AEs. The most common AEs of any grade
irrespective of the study drug relationship included rash,
diarrhoea, fatigue, peripheral oedema and nausea. Tra-
metinib was well tolerated, and the long-term safety
findings were consistent with the results from previous
analyses [12,14,15].

The results of long-term analyses from studies of
dabrafenib and trametinib combination therapy in pa-
tients with unresectable or metastatic melanoma suggest
that some patients can experience long-term responses.
Patients with good baseline prognostic features (normal
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Investigator-assessed best response with or without confirmation.
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Parameters

Randomised phase

Trametinib (N = 214)

Chemotherapy (N = 108)

Crossover to trametinib
(N = 70)

Best response, n (%)

Complete response 94 3(3) 2 (3)
Partial response 77 (36) 12 (1D 29 (41)
Stable disease 84 (39) 28 (26) 25 (36)
Progressive disease 36 (17) 50 (46) 14 (20)
Not evaluable 8 (4) 15 (14) 0
Response rate, n (%)
Complete response + partial response 86 (40) 15 (14) 31 (44)
95% confidence interval 33.6—47.1 8.0—-21.9 32.4-56.7
Table 3
Follow-up anticancer therapy.
Category Trametinib (N = 214)* Chemotherapy Crossover to trametinib
(N = 108)" (N = 70)
Any anticancer therapy, n (%)”
Yes 158 (74) 50 (46) 41 (59)
No 56 (26) 58 (54) 29 (41)
Type of anticancer therapy
Small molecule targeted therapy 88 (41) 30 (28) 25 (36)
Dabrafenib 7(3) 505 4 (6)
Dabrafenib + trametinib 6(3) 2(2) 1(D)
Vemurafenib 82 (38) 26 (24) 19 (27)
Radiotherapy 86 (40) 27 (25) 20 (29)
Immunotherapy 69 (32) 20 (19) 17 (24)
Ipilimumab 60 (28) 19 (18) 17 (24)
Nivolumab 3(1) 303 2(3)
Pembrolizumab 11 (5) 505 4 (6)
IL2 2(1) 1 (1) 1(1)
IFN 5(2) 0 0
Chemotherapy 69 (32) 15 (14) 9 (13)
Surgery 50 (23) 21 (19) 16 (23)
Biologic therapy 94 303 2 (3)
Unknown 0 1 (<) 1(1)
Hormonal therapy 0 0 0
Time from study treatment discontinuation to start of subsequent anticancer therapy (days)*
n 158 79 40
First quartile 9.0 30.0 9.0
Median 24.0 35.0 27.0
Third quartile 41.0 49.0 42.0

IFN, interferon; IL, interleukin.
# This reflects the number of randomised patients in the trial.

° The chemotherapy arm includes any anticancer therapy other than crossover therapy.
¢ Time from study treatment discontinuation to start of subsequent anticancer therapy: includes crossover therapy in the chemotherapy column.

LDH levels, earlier stage melanoma, fewer organ sites
with metastases and lower sum of lesion diameters) are
associated with both durable responses and prolonged
survival [16,17]. Additional analyses are needed to better
understand the characteristics of patients who are likely
to experience long-term benefit from treatment with
targeted therapies. The results from this 5-year follow-
up of patients in the METRIC trial are important as
they will allow conducting indirect comparisons with
planned 5-year analyses of dabrafenib and trametinib
combination therapy in the COMBI-d and COMBI-v
studies.

In conclusion, this is the longest reported follow-up
for trametinib monotherapy in patients with BRAF
V600 E/K—mutant metastatic melanoma. Some patients
experienced long-term survival benefit with trametinib.
Because 65% patients in the chemotherapy arm were
permitted to cross over and receive trametinib, it is ex-
pected that this active treatment also contributed to the
long-term survival of patients in the chemotherapy arm.
Trametinib monotherapy might be an alternative and a
reasonable therapeutic option for patients who are
intolerant to anti-BRAF monotherapy and who pro-
gressed after immunotherapy. The findings from this
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Adbverse events occurring in >15% of patients irrespective of study drug relationship (randomised and crossover phase).

Adverse event, n (%)

Trametinib (N = 211)

Chemotherapy (N = 99)

Crossover to trametinib (N = 70)

All grades Grade 3 Grade 4 All grades Grade 3 Grade 4 All grades Grade 3 Grade 4
Total 209 (>99) 97 (46) 14 (7) 92 (93) 33 (33) 5(5) 69 (99) 22 (31) 5(7)
Rash 124 (59) 17 (8) 1(<1) 10 (10) 0 0 37 (53) 2(3) 0
Diarrhoea 94 (45) 1(<1) 0 17 (17) 1) 1) 24 (34) 0 0
Fatigue 62 (29) 9(4) 0 29 (29) 303 0 8 (11) 1(1) 0
Peripheral oedema 55 (26) 2 (<) 0 22 0 0 16 (23) 0 0
Nausea 48 (23) 2 (<1 0 40 (40) (1) 0 12 (17) 0 0
Dermatitis acneiform 42 (20) 2 (<) 0 212 0 0 10 (14) 1(1) 0
Hypertension 40 (19) 32 (15) 0 909 6 (6) 0 9 (13) 4(6) 0
Alopecia 38 (18) 2 (<1) 0 19 (19) 0 0 7 (10) 0 0
Constipation 35(17) 1(<1) 0 24 (24) 1 (D) 0 12 (17) 0 0
Vomiting 33 (16) 3(1) 0 21 (21) 22 0 16 (23) 1(1) 0
Pruritus 25(12) 4(2) 0 1 (D) 0 0 11 (16) 0 0
Table 5 Shattuck Labs, Arch Oncology, Tolero, Apricity,

Adverse events related to the study drug, occurring in >15% of
patients (randomised and crossover phase).

Adverse event, Trametinib Chemotherapy Crossover to

n (%) (N =211) (N =99 trametinib
(N = 70)
Rash 121 (57) 303 36 (51)
Diarrhoea 70 (33) 12 (12) 15 (21)
Fatigue 42 (20) 22 (22) 5(7)
Alopecia 34 (16) 19 (19) 6(9)
Peripheral oedema 34 (16) 0 7 (10)
Nausea 30 (14) 31 (31) 7 (10)
Dermatitis 41 (19) 0 10 (14)
acneiform
Vomiting 13 (6) 16 (16) 8 (11)

extended analysis of trametinib monotherapy may serve
as the basis for future indirect comparisons against long-
term findings from other ongoing trials of dabrafenib
and trametinib combination therapy.
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