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Effectiveness, safety and utilization of cobimetinib and
vemurafenib in patients with BRAF V600 mutant melanoma
with and without cerebral metastasis under real-world
conditions in Germany: the non-interventional study coveNIS
Katharina C. Kahler?, Dirk Debus®, Gaston Schley®, Daniela Géppner®,
Jessica C. Hassel®, Friedegund Meier', Patrick Terheyden®, Rudolf Stadler”,
Thomas T[Jtingi, Martin Kaatz, Norman-Philipp Hoff Ehsan Masoudi,
Agnieszka Zdanowicz-Specht', Minh Tam Nguyen' and Peter Mohr™

Cobimetinib/vemurafenib combination therapy is approved
for treatment of adults with unresectable or metastatic
BRAF V600 mutated malignant melanoma (mM). The non-
interventional post-authorisation safety study coveNIS
collected real-world data on cobimetinib/vemurafenib
treatment focussing on overall survival (OS), safety and
utilization. MM patients with brain metastases are usually
excluded from clinical studies. coveNIS observed 2
cohorts: mM patients without (Cohort A) and with cerebral
metastases (Cohort B), aiming to close the data gap for
the latter population. A direct comparison of the 2 cohorts
was not intended. The primary effectiveness objective was
0OS; the safety objective was the incidence of all and of
serious adverse events (AEs). Secondary objectives included
progression-free survival (PFS), time to development

of cerebral metastasis (Cohort A) and time to central
nervous system relapse (Cohort B). All statistical analyses
were descriptive. Between 2017 and 2021, 95 patients
were included (Cohort A: 54, Cohort B: 41 patients) at 32
sites in Germany. Median OS was 21.6 months in Cohort

A, 74 months in Cohort B. Median PFS was 6.9 months

in Cohort A, 5.2 months in Cohort B. The proportion of
patients experiencing any AEs was 83.3% (Cohort A) and
87.8% (Cohort B). The two most common AEs in Cohort

A were ‘diarrhoea‘ (37%), ‘vomiting‘ (20.4%) and ‘pyrexia‘
(20.4%); in Cohort B ‘diarrhoea‘ (36.6%) and ‘fatigue‘ (22%).

Introduction

Cutaneous malignant melanoma (mM) is a malignant dis-
ease of melanocytes, located primarily in the basal layer of
the epidermis [1]. In 2018, about 22 890 new cases were
diagnosed in Germany and the incidence is projected to
increase in the coming years [2]. The prognosis, namely
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In conclusion, the OS rates in Cohort A and Cohort B of
coveNIS are in line with the OS data from other trials with
BRAF/MEK inhibitors for mM. No new safety signals were
observed. Melanoma Res 34: 44-53 Copyright © 2023 The
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survival rate, of mM depends on the stage of the disease.
The observed 5-year melanoma-specific survival rates
of patients with American Joint Committee on Cancer
(AJCC) stage IIIA, IIIB, IIIC and IIID disease are 93%,
83%, 69% and 32%, respectively [3]. For AJCC stage 1V,
that is, patients with distant metastases, no subgroups
were proposed and no survival rates were analysed [3].

Until 2011, chemotherapy with cisplatin and vindes-
ine, with no proven benefit on overall survival (OS),
comprised the only approved and systemic treatment
for metastatic mM in Germany [4]. The introduction of
new immunotherapeutic agents, as well as targeted ther-
apies for patients with BRAF mutant mM offer potent
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treatment options to patients. The 2 major therapeutic
breakthroughs in this regard comprise application of
immune checkpoint inhibitors (ICI) and targeted ther-
apy [5]. Ipilimumab, a monoclonal cytotoxic T lympho-
cyte-associated protein 4 antibody and its successors
nivolumab and pembrolizumab represent such ICIs
with enhanced potency [5]. In patients with previously
untreated advanced melanoma, the combination of
nivolumab and ipilimumab or nivolumab alone have been
shown to have superior efficacy compared to ipilimumab
alone [6]. An example of individualized targeted therapy
is BRAF inhibition (BRAFi) and, more recently, com-
bined BRAF/MEK inhibition (BRAFi/MEKi), targeting
additionally the mitogen-activated protein kinase path-
way. Mutations in the BRAF gene account for 40-60%
of oncogenic driver mutations in mM [7,8]. Combination
therapy of MEKi cobimetinib and BRAFi1 vemurafenib
has demonstrated superior efficacy in patients with
mutations in BRAF V600E or V600K compared to vemu-
rafenib monotherapy [5].

Patients with advanced mM frequently develop brain
metastases. Around 10% of initially diagnosed mM
patients present with brain metastases [9,10]. The cumu-
lative incidence of brain metastases after 5 years was esti-
mated at 7.4% in patients with mM [9]. Over the course of
the disease, the risk for brain metastasis increases. Autopsy
series have reported up to 75% of mM patients having
brain metastases [11]. In a pilot study, patients with BRAF
V600 metastatic mM and previously treated, unresectable
brain metastases, requiring corticosteroids for symptom
control were treated with vemurafenib monotherapy [12].
Median OS was 5.3 months, and median progression-free
survival (PFS) in the brain was 4.3 months [12]. Other tri-
als with BRAFi monotherapy reported similar efficacy for
patients with brain metastases that was inferior to patients
without cerebral metastases [13,14]. Commonly, mM
patients with central nervous system (CNS) involvement
are excluded from clinical trials [15].

The ABC study, an open-label phase II trial, suggests
that patients with untreated asymptomatic brain metas-
tases benefit from immunotherapy with nivolumab/
ipilimumab, which was therefore proposed as first-line
therapy for patients with asymptomatic untreated brain
metastases [16]. A recent meta-analysis assessing [CI
therapy as combination therapy, ICI with radiotherapy or
ICI monotherapy in patients with active melanoma brain
metastases indicates that patients show better local effi-
cacy with combination therapy and ICI plus radiotherapy
than with ICI monotherapy [17].

Arecent phase I trial (CONVERCE) investigated the treat-
ment of brain metastases with cobimetinib/vemurafenib
[18]. The primary endpoint of this study was intracranial
response. The results of the CONVERCE study suggested
that cobimetinib/vemurafenib were effective with a man-
ageable safety profile in the melanoma population with
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brain metastases. Results from the primary analysis of the
recent phase Il TRICOTEL trial suggested that the addi-
tion of atezolizumab to cobimetinib/vemurafenib leads to
beneficial intracranial activity in patients with BRAF V600
mutated melanoma with CNS metastases [19].

A randomized double-blind, pivotal phase III trial
(coBRIM) compared patients on cobimetinib/vemu-
rafenib combination therapy with vemurafenib mono-
therapy. OS of combination therapy was 22.3 months vs.
17.4 months and PFS was 12.3 months vs. 7.2 months,
respectively, in previously untreated patients with BRAF
V600 mutant advanced mM [5]. The coBRIM study did
not include mM patients with brain metastases [5].

T'he aim of the present study was, therefore, to collect real-
world data on effectiveness of cobimetinib/vemurafenib
with a special focus on OS, safety and utilization of the
combination therapy in two separate cohorts: patients with
unresectable or metastatic BRAF V600 mutated mM with-
out cerebral metastases and patients with metastatic BRAF
V600 mutated mM with cerebral metastases. However, a
comparison between the two cohorts was not planned. With
coveNIS, real-world data from mM patients with brain
metastases treated with the combination of cobimetinib
and vemurafenib in Germany were prospectively collected
and analysed, to our knowledge, for the first time.

Methods
Patients and study design
This  prospective, multicentre, non-interventional

post-authorisation safety study collected data on the
effectiveness, safety and utilization of cobimetinib/
vemurafenib in patients with mM without (Cohort A)
or with cerebral metastasis (Cohort B) in routine clinical
practice. The target population was adult patients with
histologically confirmed unresectable or metastatic mM
with a BRAF V600 mutation who received cobimetinib
and vemurafenib according to the German label and
summary of product characteristics (SmPC). Patients
were excluded if they had hypersensitivity to any of the
excipients (according to SmPC), or if they had previous
treatment with BRAFi or MEKi or both prior to study
entry, with the exception of retrospective inclusion (for
patients receiving treatment with cobimetinib or vemu-
rafenib or both, up to 8 weeks prior to baseline). All eli-
gible patients who gave signed informed consent and
who received at least 1 dose of cobimetinib/vemurafenib
could be included.

The study started on 21 June 2017 and was completed
on 30 June 2021. It was initially planned that about
30 German study sites document approximately 225
patients in the 2 cohorts (Cohort A: 157 patients with-
out cerebral metastasis, Cohort B: 68 patients with cer-
ebral metastasis). Patients were recruited for 31 months
and followed up for a maximum of 18 months after the
end of therapy. The study protocol was approved by the
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ethics committee of the Arztekammer Niedersachsen,
Germany, on 24 May 2017 and the study was regis-
tered in the EU-PAS register on 10 April 2017 under
the identifier EUPAS18539. This study was conducted
in full conformance with the Guidelines for Good
Pharmacoepidemiological Practices published by the
International Society of Pharmacoepidemiology, taking
into account all applicable European and German laws
and regulations.

Variables

The primary effectiveness variable was OS defined as
the time interval between the start of treatment (i.e. first
cobimetinib or first vemurafenib treatment, whichever
was later) and date of death for any cause. The secondary
effectiveness variables included:

(1) PFS, defined as the interval between the study start
and the date of progression as assessed by the investi-
gator or death for any cause, whichever occurred first,

(2) Time to CNS relapse in Cohort B, defined as the
interval between study start and the date of CNS
relapse or death for any cause, whichever occurred
first,

(3) Time to development of cerebral metastasis in Cohort
A (with solely extracerebral metastases at baseline),
defined as the interval between study start and the
date of development of cerebral metastases, or asso-
ciated date of the first concomitant local treatment
for brain metastasis or death for any cause, whichever
occurred first,

(4) Objective response (OR) was defined as a complete
(CR) or partial remission (PR) as assessed by the
investigator. Intracranial OR was defined as a CR,
PR or no intracranial metastases as assessed by the
investigator; extracranial OR was defined as a CR,
PR or no extracranial metastases as assessed by the
investigator,

(5) Utilization of cobimetinib/vemurafenib.

Safety variables included adverse events (AEs) including
seriousness, severity [graded according to the National
Cancer Institute Common Terminology Criteria for
Adverse Events version 4 (CTCAE v4.0)] and prede-
fined AEs of special interest (AESIs). The AESIs for the
combination of vemurafenib and cobimetinib included
the following: elevations in liver function tests, Grade 4;
haemorrhage events, Grade 23 or cerebral haemorrhage
of any grade; photosensitivity, Grade 23; Q'Ic interval pro-
longation, Grade 23; rash, Grade >3; retinal vein occlusion,
Grade 22; visual disturbance, Grade >3; any cutaneous
primary malignancy, including squamous cell carcinoma,
keratoacanthoma, basal cell carcinoma, new primary mel-
anoma; any non-cutaneous primary malignancy (serious
AESI); cases of potential drug-induced liver injury that
included an elevated alanine aminotransferase or aspar-
tate aminotransferase in combination with either an ele-
vated bilirubin or clinical jaundice, as defined by Hy’s

law; and suspected transmission of an infectious agent by
the study medicine.

Furthermore, for Cohort B, exploratory post-hoc sub-
group analyses were performed for OS and PFS for the
following subgroups: brain metastases (asymptomatic
and symptomatic) and number of brain metastases (1
brain metastasis, 2-3 brain metastases and >3 brain
metastases).

Data collection was based on local clinical practice; patient
data were planned to be documented at baseline, every
month during treatment with cobimetinib/vemurafenib,
at the end of treatment, every 3 months during follow-up
and at the end of the study (see Table, Supplemental dig-
ital content 1, 2zzp://links.kow.com/MR/A341, which shows
the data collection overview).

Statistical analysis

All eligible enrolled patients were included in the anal-
yses. Data from patients who prematurely terminated
the study were used to the maximum extent possible.
All effectiveness analyses were performed separately
for both cohorts and all safety analyses were performed
for the total population and separately for both cohorts.
AEs were coded according to the Medical Dictionary for
Regulatory Activities version 24.0. All statistical analyses
were descriptive. Kaplan—-Meier estimates were used to
model data on time to event. Patients without an event
were censored at the date of the last documented visit
without respective event.

Results

Demography, baseline and disease characteristics

A total of 111 patients were recruited at 32 participating
sites; thereof 2 patients lacked informed consent, screen-
ing failure occurred in 8 patients, off-label treatment at
baseline in 5 patients and protocol deviation in 1 patient.
A total of 95 patients were enrolled into the study and
included in the analysis, 54 patients in Cohort A (i.e.
patients without cerebral metastases) and 41 patients in
Cohort B (i.e. patients with cerebral metastases). The
median individual patient’s study duration was 11.6
months (range: 0-30) in Cohort A and 5.5 months (range:
0-33) in Cohort B. In Cohort A, 21 (38.9%) patients com-
pleted the study while 22 (40.7%) died, and in Cohort
B only 8 (19.5%) patients completed the study while 27
(65.9%) died. In both cohorts, the main reasons for the
end of treatment were AEs [excluding death; Cohort
A: 19 (35.2%) patients; Cohort B: 12 (29.3%) patients]
and disease progression [Cohort A: 15 (27.8%) patients;
Cohort B: 10 (24.4%) patients].

The median age of patients was similar in both cohorts
[Cohort A: 62.5 years (range: 31-87); Cohort B: 64.0 years
(range: 36-84)]. Approximately two-thirds of the patients
were men (Cohort A: 63.0%, Cohort B: 63.4%). The
most common Eastern Cooperative Oncology Group
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performance status at baseline was 0 in Cohort A (56.3%)
and 1 in Cohort B (41.7%). At baseline, the largest group
of patients had elevated lactate dehydrogenase levels
between >1 and <2x upper limit of normal both in Cohort
A (42.2%) and Cohort B (54.1%).

In both cohorts, the median number of organs with
extracranial metastases was 2 (Cohort A range: 1-8;
Cohort B range: 0-10). In Cohort B, the median num-
ber of brain metastases was 2 (range: 1-99). A large
proportion of patients in Cohort B had symptomatic
brain metastases (19 patients, 46.3%). In Cohort B, the
proportion of patients with 1, 2-3 or >3 brain metasta-
ses was similar (31.7%, 34.1% and 34.1%, respectively)
(Table 1; see Table, Supplemental digital content 2,
http:fllinks. lww.com/MRJIA342, which shows additional
data on demography, baseline and disease character-
istics). Before the start of the study treatment, the
predominant local therapies for brain metastases in
Cohort B were radiotherapy (53.6%) followed by sur-
gery (42.9%) ('Table 1).

Exposure to cobimetinib/vemurafenib and subsequent
treatment

The median treatment duration with cobimetinib was
93 days (range: 5-916) and with vemurafenib 98 days
(range: 5-916) in the total population. For both cobi-
metinib and vemurafenib, patients in Cohort A had
a longer median treatment duration than patients in
Cohort B (Table 2). In the total population, the median
number of days dosed was similar for cobimetinib with
90 days (range: 4-916) and vemurafenib with 91 days
(range: 4-916). For both cobimetinib and vemurafenib,
patients in Cohort A had more days dosed than patients
in Cohort B (Table 2). In Cohort A, no dose modifica-
tions occurred and in Cohort B, 7.1% of patients had
at least 1 dose modification for both cobimetinib and
vemurafenib.

Half of the patients in Cohort A (50.0%) and one-third
of the patients in Cohort B (34.1%) had a least 1 treat-
ment following cobimetinib/vemurafenib. The most
frequently reported antineoplastic agents in Cohort A
were nivolumab (24.1%; mostly in combination with ipil-
imumab) and dabrafenib (22.2%; mostly in combination
with trametinib), and in Cohort B ipilimumab (19.5%)
and nivolumab (17.1%) (mostly as a combination of
ipilimumab/nivolumab). Radiotherapy following cobi-
metinib/vemurafenib was reported for 5.6% of patients
in Cohort A and for 17.1% patients in Cohort B.

Effectiveness outcomes

The primary endpoint, median OS, was 21.6 months
[95% confidence interval (CI): 11.1-not estimable (NE)]
in Cohort A and 7.4 months (95% CI: 4.1-11.5) in Cohort
B (Table 2). A descriptive subgroup analysis of Cohort B
according to the number of brain metastases showed a
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Table 1 Demography, baseline and disease characteristics
Characteristics/ Cohort A Cohort B
Parameter statistics (N=54) (N=41)
Age (years) N 54 41
Mean (SD) 61.9 (14.7) 62.0 (12.5)
Median (range) 62.5 (31-87) 64.0 (36-84)
Sex Men 34 (63.0%) 26 (63.4%)
Women 20 (37.0%) 15 (36.6%)
ECOG PS at Number of patients 48 (100%) 36 (100%)
baseline with value
0 27 (56.3%) 10 (27.8%)
1 16 (33.3%) 15 (41.7%)
2 4 (8.3%) 4 (11.1%)
3 1 (2.1%) 6 (16.7%)
4 1 (2.8%)
5 - -
Missing 6 (-) 4 (-)
LDH level at Number of patients 45 (100%) 37 (100%)
baseline with value at visit
Normal (=within 16 (35.6%) 12 (82.4%)
range)
>1 to <2x ULN 19 (42.2%) 20 (54.1%)
>2x ULN 10 (22.2%) 5 (13.5%)
Missing 9 (-) 3()
Disease stage® Edition 7: IV (M1b) 4 (7.4%) -
Edition 7: IV (M1c¢) 1 (1.9%) 6 (14.6%)
Edition 8: lIC 6 (11.1%) -
Edition 8: IV (M1a(0)) 5 (9.3%)
Edition 8: IV (M1a(1)) 8 (14.8%)
Edition 8: IV (M1b(0)) 6 (11.1%)
Edition 8: IV (M1b(1)) 1 (1.9%)
Edition 8: IV (M1¢(0)) 13 (24.1%)
Edition 8: IV (M1c(1)) 10 (18.5%) -
Edition 8: IV (M1d(0)) - 15 (36.6%)
Edition 8: IV (M1d(1)) 20 (48.8%)

Number of N 54 40

extra-cranial Mean (SD) 2.4 (1.4) 2.6 (2.3)
metastatic organs Median (range) 2.0 (1-8) 2.0 (0-10)
Number of prior 0 33 (61.1%) 25 (61.0%)
adjuvant treat- 1 21 (38.9%) 16 (39.0%)
ments
Number of prior 0 43 (79.6%) 33 (80.5%)
palliative 1 9 (16.7%) 5 (12.2%)
treatments 2 1 (1.9%) 3 (7.3%)
4 1 (1.9%) -
Number of brain N - 41
metastases Mean (sd) 8.0 (21.1)
Median (range) 2.0 (1-99°)
Symptomatic/ Asymptomatic 22 (53.7%)
asymptomatic Symptomatic 19 (46.3%)
brain metastases
Number of brain 1 13 (31.7%)
metastases in 2-3 14 (34.1%)
categories by >3 14 (34.1%)
number
Leptomeningeal No - 36 (92.3%)
disease Yes - 3 (7.7%)
Missing - 2 (-)
Prior local treatment ~ Number of patients : 28
Radiotherapy 15 (53.6%)
Surgery 12 (42.9%)
Other 1 (3.6%)

Percentages by categories are based on the number of subjects with non-missing
data.

ECOG PS, Eastern Cooperative Oncology Group performance status; LDH, lac-
tate dehydrogenase; ULN, upper limit of normal.

#According to the American Joint Committee on Cancer, the seventh and eighth
editions, cancer staging manual.

®The maximum of 99 brain metastases represents a high number that is not pre-
cisely known.

decrease in median OS from 11.5 months (95% CI: 4.8—
NE) in patients with 1 brain metastasis to 4.1 months
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Table 2 Exposure to cobimetinib/vemurafenib and effectiveness
outcomes

Cohort A Cohort B
(N=54) (N=41)
Exposure to cobimetinib/vemurafenib
Length of time on treatment (days):
cobimetinib
Median (range) 94.5 (8-916) 83.0 (5-691)
Length of time on treatment (days):
vemurafenib
Median (range) 1075 (8-916) 83.0 (5-691)
Number of days dosed: cobimetinib
Median (range) 92.0 (8-916) 83.0 (4-691)
Number of days dosed:
vemurafenib
Median (range) 92.0 (8-916) 83.0 (4-691)
Primary endpoint — overall survival
Median OS (95% CI) (months) 216 (11.1-NE) 74 (4.1-11.5)
Subgroups of Cohort B, median
OS (95% CI) (months)
1 brain metastasis 11.5 (4.8-NE)
2-3 brain metastases 6.3 (1.4-20.1)
>3 brain metastases 4.1 (1.0-10.6)
Asymptomatic brain metastases 5.7 (3.3-22.7

)
Symptomatic brain metastases 7.4 (2.6-16.0)
Secondary endpoint — progression-free

survival

Median PFS (95% CI) (months) 6.9 (4.9-13.8) 5.2 (2.6-8.3)
Subgroups of Cohort B, median
PFS (95% CI) (months)
1 brain metastasis 12.3 (2.6-12.3)
2-3 brain metastases 4.2 (1.9-6.4)
>3 brain metastases 5.2 (0.5-8.3)
Asymptomatic brain metastases 6.4 (1.3-22.7)

Symptomatic brain metastases 5.2 (1.9-8.3)
Secondary endpoints
Median time to development of cerebral
metastases (95% CI) (Cohort A)
(months)
Median time to CNS relapse (95% CI)
(Cohort B) (months)

8.4 (5.8-18.7)

4.3 (2.6-5.7)

Cl, confidence interval; CNS, central nervous system; NE, not estimable; PFS,
progression-free survival; OS, overall survival.

(95% CI: 1.0-10.6) in patients with more than 3 brain
metastases. Patients with symptomatic brain metastases
had a longer median OS than patients with asymptomatic
brain metastases [symptomatic: 7.4 months (95% CI:
2.6-16.0), asymptomatic 5.7 months (95% CI: 3.3-22.7)]
(Table 2 and Fig. 1).

For Cohort A, the median PFS was 6.9 months (95%
CI: 4.9-13.8) and the median time to development of
cerebral metastases was 8.4 months (95% CI: 5.8-18.7)
(Table 2). For Cohort B, the median PFS was 5.2 months
(95% CI: 2.6-8.3) and the median time to CNS relapse
was 4.3 months (95% CI: 2.6-5.7) ('Table 2).

A descriptive subgroup analysis of Cohort B showed that
patients with 1 brain metastasis had the longest median
overall PFS [12.3 months (95% CI: 2.6—-12.3)] and patients
with 2-3 brain metastases had the shortest median PFS
[4.2 months (95% CI: 1.9-6.4)]. Patients with asympto-
matic brain metastases had a longer median overall PFS
[6.4 months (95% CI: 1.3-22.7)] than patients with symp-
tomatic brain metastases [5.2 months (95% CI: 1.9-8.3)]
(Table 2 and Fig. 1).

The OR rate (ORR), intracranial ORR and extracranial
ORR could not be estimated reliably in this study due
to the proposed assessments and their suggested timings
being non-mandatory in the observational plan, resulting
in too few tumour assessments being reported.

Utilization of cobimetinib/vemurafenib

In both cohorts, the majority of patients had no prior adju-
vant treatment (Cohort A: 61.1%; Cohort B: 61.0%) and
no prior palliative treatment (Cohort A: 79.6%; Cohort
B: 80.5%) (lable 3). Among patients with prior palliative
treatment, 10 (18.5%) patients in Cohort A and 5 (12.2%)
patients in Cohort B received anti-PD-1-based immu-
notherapy. After progression, within Cohort A approxi-
mately half of the patients continued to receive treatment
with cobimetinib (47.8%) and vemurafenib (56.5%), and
within Cohort B, 61.1% of patients continued to receive
treatment with cobimetinib and with vemurafenib; data
concerning treatment after progression are missing for
more than half of the patients (Table 3).

Safety results

In the total analysis population, 85.3% of patients expe-
rienced an AE (Cohort A: 83.3%; Cohort B: 87.8%) and
64.2% of patients had AEs with CTCAE Grade >3
(Cohort A: 57.4%; Cohort B: 73.2%). The most commonly
reported AEs in both cohorts by preferred term were
‘diarrhoea’ (36.8%), ‘pyrexia’ (20.0%) and ‘rash’ (17.9%)
and the most commonly reported AEs with Grade 23 by
preferred term were ‘pyrexia’ (7.4%), ‘diarrhoea’ (6.3%)
and ‘pneumonia’ (6.3%) (Table 4). The most commonly
reported AEs by cohort are shown in Table 4.

In the total analysis population, serious AEs were expe-
rienced by 57 (60.0%) patients [Cohort A: 28 (51.9%);
Cohort B: 29 (70.7%)], adverse drug reactions (ADRs)
related to cobimetinib and vemurafenib by 51 (53.7%)
patients [Cohort A: 31 (57.4%); Cohort B: 20 (48.8%)], and
AEs leading to treatment discontinuation by 54 (56.8%)
patients [Cohort A: 30 (55.6%); Cohort B: 24 (58.5%)].
The most commonly reported serious AEs, ADRs and
AEs leading to treatment discontinuation can be found
in Table 4.

Some of the AEs associated with the nervous system
(System Organ Class: Nervous system disorders) occurred
more frequently in Cohort B. Examples of those AEs are
‘headache’ (Cohort A: 1.9%; Cohort B: 14.6%; see Table,
Supplemental digital content 3, /zzzp.//links.lww.com/MR/
A343, which shows frequent AEs) or ‘seizure’, which was
reported as a serious AE in no patient of Cohort A and in
7.3% of patients in Cohort B (‘'Table 4).

There were 22 patients (23.2%) who experienced AESIs
(see Methods, Variables) and the most common AESI in
both cohorts was ‘rash Grade >3’ (Cohort A: 18.5%, Cohort
B: 9.8%) (Table 5). ‘Cutaneous primary malignancy’ was
experienced by 2 patients (4.9%) in Cohort B, and none
of the patients in any cohort experienced any event of
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Overall Survival (OS)

©

CH

(b)

0N

Progression-Free Survival (PFS)

Overall survival (OS) and progression-free survival (PFS) in the total analysis population and in subgroups of Cohort B. Kaplan—Meier plots of OS
(a, ¢, and e) and PFS (b, d, and ) in the total analysis population by cohort (a and b), in Cohort B by number of brain metastases at baseline (c and
d; 1, 2-3 and >3 brain metastases) and in Cohort B by asymptomatic/symptomatic brain metastases (e and f).

‘photosensitivity Grade 23’ or ‘Qlc interval prolongation
Grade >3,

A total of 17 fatal AEs were reported in 13 patients, that
is, for 5 patients (9.3%) in Cohort A and 8 patients (19.5%)
in Cohort B (see Table, Supplemental digital content 4,
hitp:fllinks. kow.com/MRJA344, which lists fatal AEs by the

patient). Of these, 5 fatal AEs in 2 patients were judged
to be related to both cobimetinib and vemurafenib.
These were ‘sepsis’ in a patient in Cohort A and ‘blood
creatine phosphokinase increased’, ‘colitis’, ‘renal failure’
and ‘rhabdomyolysis’ in a patient in Cohort B (see Table,
Supplemental digital content 4, /4ttp://links.low.com/MR/
A344).
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Table 3 Utilization of cobimetinib/vemurafenib

Table 4 Overview of adverse events and most frequent preferred
terms

Number of patients with AEs
Most frequent MedDRA preferred terms in

Cohort B (N=41) Total (N = 95)

Cohort A (N =54)

Patients with any AEs
45 (83.3%)
Diarrhoea: 20 (37.0%)
Vomiting: 11 (20.4%)
Pyrexia: 11 (20.4%)
Patients with AEs Grade >3
31 (57.4%)
Pneumonia: 5 (9.3%)

36 (87.8%)

Diarrhoea: 15 (36.6%)
Fatigue: 9 (22.0%)
Pyrexia: 8 (19.5%)

81 (85.3%)
Diarrhoea: 35 (36.8%)
Pyrexia: 19 (20.0%)
Rash: 17 (17.9%)

30 (73.2%)
Death: 4 (9.8%)

61 (64.2%)
Pyrexia: 7 (7.4%)

Pyrexia: 5 (9.3%)
Diarrhoea: 4 (7.4%)
Rash: 4 (7.4%)

Diarrhoea: 6 (6.3%)
Pneumonia: 6 (6.3%)

Cohort A Cohort B
Parameter Characteristics (N=54) (N=41)
Number of adjuvant 0 33(61.1%) 25 (61.0%)
treatments 1 21 (38.9%) 16 (39.0%)
Type of adjuvant treat- None 33 (61.1%) 25 (61.0%)
ment Clinical trial: cov- 1(1.9%) -
eNIS
Interferon 8 (14.8%) 7 (17.1%)
Other® 12 (22.2%) 9 (22.0%)
Number of palliative 0 43 (79.6%) 33 (80.5%)
treatments 1 9 (16.7%) 5 (12.2%)
2 1 (1.9%) 3 (7.3%)
4 1 (1.9%) -
Type of palliative treat- None 43 (79.6%) 33 (80.5%)
ment Dacarbazine - 1 (2.4%)
Ipilimumab and 4 (7.4%) 5 (12.2%)
nivolumab
PD-1 antibody 4 (7.4%) 2 (4.9%)
(nivolumab)
PD-1 antibody (pem- 6 (11.1%) 3 (7.3%)
brolizumab)
Other 1 (1.9%) -
Treatment with No 12 (52.2%) 7 (38.9%)
cobimetinib after Yes 11 (478%) 11 (61.1%)
progression Missing 31 () 23 ()
Treatment with No 10 (43.5%) 7 (38.9%)
vemurafenib after Yes 18 (56.5%) 11 (61.1%)
progression Missing 31 () 23 ()

Percentages by categories are based on the number of subjects with non-missing
data.

*The major type of adjuvant therapy was pembrolizumab in Cohort A (5 patients)
and radiotherapy in Cohort B (7 patients).

Discussion

Strengths and limitations of the study

MM patients with brain metastases are usually excluded
from clinical trials. To our knowledge, this is the first
study, which prospectively collected data on cobimetinib/
vemurafenib therapy in mM patients with brain metasta-
ses, therefore contributing to closing the data gap in this
patient group. Overall, 32 study centres across Germany
and 95 patients participated in this study. This indicates
that the study population may be considered a represent-
ative population of patients with unresectable or meta-
static BRAF V600 mutant mM treated with cobimetinib
plus vemurafenib in Germany. Bearing in mind the lim-
itations of the NIS setting, the initially expected total
sample size of 225 enrolled patients was not achieved. In
fact, only 95 patients were enrolled: 54 patients in Cohort
A (35% of expected) and 41 patients in Cohort B (60% of
expected). The main reason for the lower-than-planned
number of patients in this study was a change in the local
standard of care for mM and the approval of alternative,
more effective therapies. Due to the smaller sample size,
the statistical estimations were not as precise as originally
planned. For the same reason, the exploratory post-hoc
subgroup analyses for OS and PFS in Cohort B should be
interpreted with caution. Moreover, the proposed assess-
ments and their suggested timings in the observation
plan were not mandatory due to the non-interventional
design of the study, leading to some missing data.

Patients with serious AEs
28 (51.9%)
Pyrexia: 7 (13.0%)
Nausea: 5 (9.3%)
Pneumonia: 5 (9.3%)

29 (70.7%)
Death: 4 (9.8%)
Pyrexia: 4 (9.8%)
Acute kidney injury: 3
(7.3%)
Seizure: 3 (7.3%) Pneumonia: 6 (6.3%)
Patients with ADRs related to cobimetinib and vemurafenib
31 (57.4%) 20 (48.8%) 51 (53.7%)
Diarrhoea: 12 (22.2%) Diarrhoea: 7 (17.1%) Diarrhoea: 19 (20.0%)
Pyrexia: 8 (14.8%) Rash: 5 (12.2%) Rash: 12 (12.6%)
Rash: 7 (13.0%) Fatigue: 4 (9.8%) Pyrexia: 10 (10.5%)
Vomiting: 7 (13.0%) Photosensitivity reaction:
4 (9.8%)
Solar dermatitis: 4
(9.8%)
Patients with AEs leading to treatment discontinuation®
30 (55.6%) 24 (58.5%)
Diarrhoea: 10 (18.5%) Diarrhoea: 5 (12.2%)
Rash: 7 (13.0%) Pyrexia: 5 (12.2%)
Pyrexia: 5 (9.3%) Fatigue: 3 (7.3%)
Nausea: 3 (7.3%)

57 (60.0%)
Pyrexia: 11 (11.6%)
Nausea: 7 (7.4%)
Diarrhoea: 6 (6.3%)

54 (56.8%)
Diarrhoea: 15 (15.8%)
Pyrexia: 10 (10.5%)
Rash: 9 (9.5%)

In general, the 3 most frequent preferred terms are shown for every type of AE.
Exceptions to this may arise if more than one preferred term was reported for
the same number of patients or if preferred terms were reported for only 1 or 2
patients.

ADR, adverse drug reaction; AE, adverse event; MedDRA, Medical Dictionary for
Regulatory Activities.

“Both temporary and permanent ‘AEs leading to treatment discontinuation’ were
included.

coveNIS results in the context of other studies

The aim of this observational study was the collection
of data on the effectiveness, safety and utilization of
cobimetinib/vemurafenib therapy in a real-world set-
ting and in 2 cohorts of patients with advanced mM
without (Cohort A) and with (Cohort B) brain metas-
tases. A direct comparison of the 2 cohorts was not
intended by the protocol because of the imbalance
between the two cohorts. Moreover, a comparison of
two cohorts with the same treatment was not deemed
meaningful.

Instead, Cohort A can be compared (with caution) with
the cobimetinib/vemurafenib cohort (N = 247; without
brain metastases) of the pivotal coBRIM trial regarding
the OS data [5,20,21]. Median OS was similar between
these 2 cohorts (coBRIM: 22.3 months, 95% CI: 20.3-NE,;
coveNIS: 21.6 months, 95% CI: 11.1-NE), thereby con-
firming the favourable OS results of the pivotal trial in a
real-world setting.



Table 5 Adverse events of special interest

Number of Patients with AESI Cohort A Cohort B Total
Type of AESI (N=54) (N=41) (N=095)
AESIs 11 (20.4%) 11 (26.8%) 22 (23.2%)
Any cutaneous primary 0 (0.0%) 2 (4.9%) 2 (2.1%)
malignancy®
Elevations in liver function tests, 1 (1.9%) 0 (0.0%) 1(1.1%)
Grade 4
Haemorrhagic events, Grade >3, 2 (8.7%) 1 (2.4%) 3 (3.2%)
or any grade cerebral
haemorrhage
Potential medicine-induced liver 1 (1.9%) 3 (7.3%) 4 (4.2%)
injury®
Rash, Grade >3 10 (18.5%) 4 (9.8%) 14 (14.7%)
Visual disturbance, Grade >3 0 (0.0%) 3 (7.3%) 3 (8.2%)
SMQ haemorrhages narrow search 7 (13.0%) 3 (7.3%) 10 (10.5%)

term

AESI, adverse events of special interest; SMQ, Standardized MedDRA query.
®Including squamous cell carcinoma, keratoacanthoma, basal cell carcinoma and
new primary melanoma.

®Potential medicine-induced liver injury that includes an elevated alanine transami-
nase (ALT) or aspartate transaminase (AST) in combination with either an elevated
bilirubin or clinical jaundice, as defined by Hy's law.

Although there were no data available for combined tar-
geted therapy with cobimetinib/vemurafenib in patients
with active brain metastases until now, Cohort B can cau-
tiously be put into context with the following studies on
targeted therapies of BRAF V600 mutated melanoma
with brain metastases regarding OS:

In a phase II trial, patients with brain metastases who
were either previously treated (Cohort 1 N = 90) or previ-
ously untreated (Cohort 2 N = 56), received vemurafenib
until disease progression or intolerance [22]. The median
OS was 8.9 months (range: 0.6-34.5) in Cohort 1 and 9.6
months (range: 0.7-34.3) in Cohort 2 [22].

In the ongoing COMBI-MB phase II trial, patients with
brain metastases were treated with dabrafenib plus tra-
metinib in 4 cohorts [23]. Median OS in an interim
analysis was 10.8 months (95% CI: 8.7-19.6) in the larg-
est cohort (Cohort A) including 76 patients with BRAF
V600E-positive, asymptomatic brain metastases and
without previous local brain therapy [23].

A retrospective real-world study assessed the treatment
of patients with various combinations of BRAF/MEK
inhibitors (N =65; 53 patients received dabrafenib/tra-
metinib, 10 received cobimetinib/vemurafenib, 1 received
encorafenib/binimetinib, and 1 received vemurafenib/tra-
metinib) and median OS was 9.5 months (95% CI: 7.7—
13.5) [11].

In BREAK-MB, an open-label phase II trial, patients
with previously untreated brain metastases (Cohort
A) or progressive brain metastases after previous local
treatments (Cohort B) were treated with dabrafenib
[24]. Median OS was 16.3 weeks or 3.8 months (95% CI:
6.9,22.4 weeks) in Cohort A and 21.9 weeks or 5 months
(95% CI 15.3-NR, not reached in weeks) in Cohort B
[24].
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Overall, the median OS in Cohort B of coveNIS was 7.4
months (95% CI: 4.1-11.5), which was slightly shorter
than in the phase I1 study with vemurafenib (Cohort 1: 8.9
months; Cohort 2: 9.6 months) [23], in the COMBI-MB
trial (Cohort A: 10.8 months) [24] and in the real-world
study (9.5 months) [9] and slightly longer than in the
BREAK-MB study (Cohort A: 16.3 weeks or 3.8 months;
Cohort B 21.9 weeks or 5 months) [24].

In Cohort B of coveNIS, the median OS negatively
correlated with the number of brain metastases (1
brain metastasis, 11.5 months; 2-3 brain metastases,
6.3 months; >3 brain metastases, 4.1 months; Table 2),
which is line with the results of other studies [25,26].
However, patients with symptomatic brain metastases
showed higher median OS values compared to patients
with asymptomatic brain metastases, which is in con-
trast to the published data [16,27]. Nevertheless, this
exploratory post-hoc result should be interpreted with
caution due to the small size of the subgroups of Cohort
B (asymptomatic brain metastases, N = 22; symptomatic
brain metastases, N = 19).

Collectively, the OS rates in Cohort A and Cohort B of
coveNIS are in line with the OS data from other trials
with BRAF/MEK inhibitors for mM.

The median time to development of cerebral metasta-
ses (Cohort A of coveNIS) was 8.4 months. In a previous
study on the development of brain metastases in patients
with metastatic melanoma treated with ipilimumab, 10
(21.7%) patients developed brain metastases in a median
time of 6.58 months after treatment initiation [28].
Therefore, the times to event differ slightly, which may
be due to the different study settings that require caution
when comparing results.

Reported adverse events

All reported AEs that occurred in at least 10% of patients
in any cohort or the total analysis population (see Table,
Supplemental digital content 3, /Z#p://links.low.com/MR/
A343) are listed in the current version of the SmPCs for
cobimetinib or vermurafenib or both as very common
side effects [29,30]. These include ‘diarrhoea’, ‘nausea’,
‘vomiting’, ‘pyrexia’ and ‘rash’. The 5 fatal AEs that
were judged to be related to the study medication in 2
patients (i.c. preferred terms ‘sepsis’, ‘colitis’, ‘renal fail-
ure’, ‘rhabdomyolysis’ and ‘blood creatine phosphoki-
nase increased’) not only differ on the preferred term
level but also belong to different system organ classes
so that no particular cluster of treatment-related fatal
AEs can be identified (Table, Supplemental digital con-
tent 4, hup:/llinks.lww.com/MR/A344). Moreover, of the
reported treatment-related fatal AEs, ‘blood creatine
phosphatase increased’ and ‘rhabdomyolysis’ are the only
known ADRs listed in the SmPCs of vemurafenib and
cobimentib [29,30]. Regarding Cohort B, some of the
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reported AEs such as ‘headaches’ and ‘seizures’, occur-
ring more frequently in Cohort B than in Cohort A, may
be attributed to the presence of cerebral metastases.
Indeed, ‘headaches’ [31-33] and ‘seizures’ [20,34,35] are
common in patients with cerebral metastases. Overall, the
safety results in Cohort A and Cohort B of coveNIS are in
line with the known safety profile of cobimetinib/vemu-
rafenib therapy and no new safety signals were observed.
In comparison to alternative target therapies, namely
dabrafenib/trametinib (combiDT’), pyrexia occurred less
frequently under the therapy with cobimetinib/vemu-
rafenib (coveNIS) (coveNIS 20.0% vs. combiD'T 59%
[36] or >70% [37]).

Conclusion

In conclusion, coveNIS provides valuable real-life
insights into the cobimetinib/vemurafenib combination
therapy for mM patients without and especially with cer-
ebral metastases, who are rarely included in clinical trials.
Overall, the OS rates in Cohort A and Cohort B of cov-
eNIS are in line with the OS data from other trials with
BRAF/MEK inhibitors for mM. No new safety signals
were observed.
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