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Mutations that aberrantly activate the MAPK signaling pathway are common in
melanoma.1
Activating NRAS and BRAF mutations are present in approximately 20% and
50% of patients with metastatic melanoma, respectively.2
Although outcomes in patients with most melanoma subtypes have improved with
the advent of immunotherapies,3-5 the unmet need in patients with NRAS-mutant
melanoma remains substantial.
Certain melanoma disease characteristics are associated with poor prognosis,
including advanced stage, poor performance status (PS), elevated lactate
dehydrogenase (LDH), multiple organ involvement, and visceral disease.6-8
In a phase 2 clinical trial, the oral MEK1/2 inhibitor binimetinib demonstrated clinical
activity, with a response rate of 15% in patients with NRAS-mutant metastatic
melanoma.9
The NEMO study (ClinicalTrials.gov, NCT01763164; EudraCT, 2012-003593-51) is
a randomized, open-label, multicenter phase 3 study of binimetinib vs dacarbazine
in patients with advanced unresectable/metastatic cutaneous or unknown primary
NRAS-mutant melanoma.10
The NEMO study met its primary endpoint, progression-free survival (PFS).
This poster presents the results of an analysis of patient subgroups, a preplanned
supportive analysis.
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A total of 402 patients were randomized to receive treatment in the NEMO study;
269 patients received binimetinib.
In the binimetinib group, the median age of patients was 65 years and 62% were male
(Table 1).

Figure 3. Stratifieda Multivariate Cox Regression Model of
Factors Associated With Progression-Free Survival
Prognostic factor

Table 1. Baseline Patient Characteristics

0.57 (0.43–0.76)b

LDH (every increase of 125 IU/L)

1.05 (1.01–1.10)c

Gender, male vs female

1.18 (0.90–1.54)

Total
(N=402)

Median (range) age, years

65 (18–90)

62 (27–89)

64 (18–90)

Male sex, n (%)

166 (61.7)

85 (63.9)

251 (62.4)

Visceral disease (excluding lungs),
yes vs no

1.48 (0.87–2.51)

0

193 (71.7)

96 (72.2)

289 (71.9)

Brain metastases, yes vs no

1.14 (0.62–2.10)

1

76 (28.3)

36 (27.1)

112 (27.9)

North America vs Europe

1.00 (0.63–1.60)

IIIC

10 (3.7)

9 (6.8)

19 (4.7)

Australia vs Europe

1.25 (0.53–2.96)

IVM1a

27 (10.0)

16 (12.0)

43 (10.7)

Other region vs Europe

0.87 (0.51–1.50)

IVM1b

45 (16.7)

23 (17.3)

68 (16.9)

IVM1c with normal LDH level

109 (40.5)

50 (37.6)

159 (39.6)

Age (every 10-year increase)

0.95 (0.85–1.06)

IVM1c with elevated LDH level

78 (29.0)

35 (26.3)

113 (28.1)

Primary site of melanoma,
skin vs unknown

1.39 (0.63–3.08)

1

64 (23.8)

28 (21.1)

92 (22.9)

Number of organs, ≤2 vs ≥3

0.73 (0.51–1.06)

2

73 (27.1)

38 (28.6)

111 (27.6)

3

59 (21.9)

25 (18.8)

84 (20.9)

>3

73 (27.1)

42 (31.6)

115 (28.6)

Normal

184 (68.4)

95 (71.4)

279 (69.4)

High

71 (26.4)

32 (24.1)

103 (25.6)

Missing

14 (5.2)

6 (4.5)

20 (5.0)

Tumor stage at study entry, n (%)

b

Number of organs involved at baseline, n (%)

METHODS

Treatment, binimetinib
vs dacarbazine

Dacarbazine
(n=133)

ECOG performance status, n (%)a

To report PFS in subgroups of patients with poor prognostic characteristics and to
evaluate factors prognostic for PFS

0.1

Improved
PFS

LDH level, n (%)
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Patients with advanced unresectable or metastatic cutaneous or unknown primary
NRAS-mutant melanoma were randomized 2:1 to receive binimetinib (45 mg orally
twice daily) or dacarbazine (1000 mg/m2 intravenously once every 3 weeks; Figure 1).
Patients were previously untreated or had progressed on or after prior
immunotherapy.
Patients were stratified by American Joint Committee on Cancer (AJCC) stage
(IIIC, IVM1a, IVM1b vs IVM1c), Eastern Cooperative Oncology Group (ECOG) PS
(0 vs 1), and prior immunotherapy for unresectable/metastatic disease (yes vs no).
Patients continued on study treatment until disease progression, intolerable toxicity,
withdrawal of consent, death, physician decision, or early termination of treatment.
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Patients with
unresectable or
metastatic
cutaneous or
unknown primary
NRAS-mutant
melanoma
• Previously untreated
or who had
progressed on/after
immunotherapy
• ECOG PS 0–1
• NRAS Q61 mutation
• Stable brain
metastases allowed

In the overall population, the HR for PFS for binimetinib vs dacarbazine (0.62 [95% CI,
0.47–0.80]; P<0.001) indicated a 38% reduction in risk for progression or death with
binimetinib.
The median PFS was 2.8 months (95% CI, 2.8–3.6) in the binimetinib arm and
1.5 months (95% CI, 1.5–1.7) in the dacarbazine arm.
Point estimates for PFS favored binimetinib in most patient subgroups (Figure 2).
The greatest differences in favor of binimetinib were observed in subgroups
of patients with poorer prognostic disease characteristics of elevated LDH, ≥3
involved organs, visceral disease at baseline, and AJCC stage IVM1c.
■■

Figure 1. NEMO Study Design

Randomized
2:1
(N=402)

Binimetinib 45 mg PO BID
(n=269)
Dacarbazine 1000 mg/m2
IV every 3 weeks
(n=133)

Stratified by
• AJCC stage
• ECOG status
• Prior
immunotherapy a

Endpoints
Primary: PFS per blinded
independent central review
Key secondary: OS
Other secondary: ORR, DCR

All
AJCC stage

IIIC, IVM1a,b

n=152

0.81 (0.52–1.27)

IVM1c

n=250

0.54 (0.39–0.74)

0

n=293

0.56 (0.41–0.75)

1

n=109

0.99 (0.60–1.64)

Tumor Assessments
Number of organs

Visceral disease

Endpoints
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Stratified Cox regression analysis was used to estimate the hazard ratio (HR) for
PFS, along with 95% CI, in the overall population (primary study endpoint).
HRs for PFS and 95% CIs for prespecified subgroups were obtained from
unstratified Cox proportional hazard models.
Pre-specified prognostic factors for PFS were assessed using a multivariate Cox
regression model.
Stratified by stratification factors for randomization (ie, AJCC stage, ECOG PS,
and prior immunotherapy)
Covariates included treatment, LDH, gender, visceral disease (excluding lungs),
baseline brain metastases, region, age, primary site of melanoma, and number
of involved organs.
Treatment effects were investigated within subgroups.
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HR (95% CI)
0.62 (0.47–0.80)

LDH category

Tumor assessments (imaging per blinded independent central review according
to Response Evaluation Criteria in Solid Tumors [RECIST] 1.1) were performed
at baseline, every 6 weeks until week 25, and then every 9 weeks. Additional
evaluations were permitted for suspected disease progression.

Patient
number
N=402

ECOG PS

AJCC=American Joint Committee on Cancer; BID=twice daily; DCR=disease control rate; ECOG=Eastern Cooperative
Oncology Group; IV=intravenous; ORR=overall response rate; OS=overall survival; PFS=progression-free survival;
PO=by mouth; PS=performance status.
a
Prior immunotherapy for unresectable/metastatic disease.
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Treatment with binimetinib significantly prolonged PFS compared with
dacarbazine in patients with NRAS-mutant melanoma.
Subgroup analyses from the NEMO study suggest that binimetinib treatment
provides clinical benefit in most patient subgroups, including patients with
unfavorable prognostic characteristics.
Among the factors assessed, treatment with binimetinib was the strongest
prognostic factor, and was associated with improved PFS vs dacarbazine.
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Figure 2. Progression-Free Survival in All Patients and
Subgroups by Prognostic Characteristics*
Baseline characteristic

≤ULN

n=269

0.65 (0.48–0.89)

>ULN
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0.45 (0.28–0.71)

≤2
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≥3

n=199

0.44 (0.31–0.62)

Yes
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No

n=68
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0.1

1
HR
Favors
binimetinib

10
Favors
dacarbazine

AJCC=American Joint Committee on Cancer; ECOG= Eastern Cooperative Oncology Group; HR=hazard ratio;
LDH= lactate dehydrogenase; PS=performance status; ULN=upper limit of normal.
*The subgroup of patients with brain metastases not included because of low patient numbers.
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Progression-Free Survival
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HR=hazard ratio; LDH=lactate dehydrogenase; PFS=progression-free survival.
a
Stratified by American Joint Committee on Cancer tumor stage, prior immunotherapy, and Eastern Cooperative Oncology
Group performance status.
b
P<0.001.
c
P=0.020.

ECOG=Eastern Cooperative Oncology Group; LDH=lactate dehydrogenase.
a
1 patient in the dacarbazine arm patient had a performance status of 2.
b
Extent of melanoma according to the American Joint Committee on Cancer stage.
c
Low and high categories of LDH defined by normal levels.
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In a stratified multivariate Cox regression analysis of pre-specfied prognostic factors
for PFS, 2 factors were significant (Figure 3).
Treatment with binimetinib vs dacarbazine was associated with improved PFS
(HR [95% CI], 0.57 [0.43–0.76]; P<0.001).
Increased LDH was associated with worsened PFS (HR [95% CI], 1.05
[1.01–1.10] for every 125 IU/L increase; P=0.020).
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