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Abstract  Aim of study: The aim of the study was to assess the impact of treatment with adju-
vant vemurafenib monotherapy on health-related quality of life (HRQOL) in patients with re-
sected stage [IC—IIIC melanoma.

Methods: The phase 3 BRIMS study (NCT01667419) randomised patients with BRAFY®%°
mutation—positive resected stage IIC—IIIC melanoma to 960 mg of vemurafenib twice daily
or matching placebo for 52 weeks (13 x 28-day cycles). Patients completed the European
Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30
(EORTC QLQ-C30) version 3 at baseline, cycle 1 (days 1, 15 and 22), cycle 2 (days 1 and
15), day 1 of every subsequent 4-week cycle, the end-of-treatment visit and each visit during
the follow-up period.

Results: Completion rates for the EORTC QLQ-C30 questionnaire were high (>80%). There
was a mean decline in the global health status (GHS)/quality of life (QOL) score of 17.4
(£22.9) and 17.3 (£24.1) points at days 15 and 22 of cycle 1, respectively, among
vemurafenib-treated patients who recovered to approximately 10 points below baseline for
the remainder of the treatment period. A similar trend was observed in all functional scales
except for cognitive function (<10-point change from baseline at all visits) and in the symptom
scores for appetite loss, fatigue and pain. As observed for the GHS/QOL score, all scores
rapidly returned to baseline after completion of planned vemurafenib treatment or treatment
discontinuation.

Conclusions: The schedule of HRQOL assessments allowed for an accurate and complete eval-
uation of the impact of acute treatment-related symptoms. Vemurafenib-treated patients expe-
rience clinically meaningful moderate worsening in some treatment- or disease-related
symptoms and GHS/QOL that resolve over time.

© 2019 The Authors. Published by Elsevier Ltd. This is an open access article under the CC

BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Surgical resection of the primary tumour and/or affected
lymph nodes is the standard of care for patients with
stage II/III melanoma [1]. However, even if the primary
tumour is completely surgically resected, the risk of
disease recurrence and death in this patient population
remains high [2—4], prompting the evaluation of several
systemic adjuvant options to mitigate this risk. A key
consideration in the benefit:risk evaluation of systemic
adjuvant interventions in this patient population is the
impact of treatment-emergent adverse events (AEs) on
health-related quality of life (HRQOL), especially as
these patients have minimal disease burden and symp-
toms after their surgical resection.

Several recent phase 3 studies have reported on the
benefit of systemic adjuvant options in patients with
resected stage II-IV disease [5—7]. The BRIMS study
(ClinicalTrials.gov, NCT01667419) explored the efficacy
and safety of adjuvant vemurafenib monotherapy in
patients with resected stage IIC—IIIC melanoma [7]. In
the prespecified exploratory pooled intention-to treat
analysis of both cohorts of BRIMS, vemurafenib
reduced the risk of disease-free survival and distant
metastasis-free survival events versus placebo (hazard
ratio [HR]: 0.65; 95% confidence interval [CI]:
0.50—0.85; and HR: 0.70; 95% CI: 0.52—0.96, respec-
tively). In this report, we present a longitudinal analysis

of patient-reported HRQOL scores from the BRIMS
study and compare the change in HRQOL scores from
baseline between those who received adjuvant treatment
with 960 mg of vemurafenib twice daily versus placebo.

2. Methods
2.1. Study design

BRIMS was a previously described phase 3, interna-
tional, double-blind, randomised, placebo-controlled
study [7]. The study enrolled adult patients (aged >18
years) with histologically confirmed cutaneous mela-
noma (pathological stage IIC or stage III per the
American Joint Committee on Cancer Staging Criteria,
version 7) [2], completely resected and confirmed to be
BRAFY** by the cobas® BRAF V600 Mutation Test
(Roche Diagnostics, Indianapolis, IN, USA). Addi-
tional eligibility criteria included an Eastern Coopera-
tive Oncology Group performance status of 0 or 1;
adequate haematological, liver and renal function and
complete recovery from any major surgery or any prior
traumatic injury.

Patients with stage IIC—IIIB disease were enrolled in
cohort 1, and patients with stage IIIC disease were
enrolled in cohort 2. Patients were randomised 1:1 to
receive oral vemurafenib (960 mg twice daily for 52
weeks in thirteen 28-day cycles) or matching placebo
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unless their disease recurred, they experienced unac-
ceptable toxicity or they withdrew consent.

The study conduct conformed with the International
Conference on Harmonisation E6 guideline for Good
Clinical Practice and the principles of the Declaration of
Helsinki or the laws and regulations of the country in
which the research was conducted, whichever afforded
greater protection to the patient. Patients provided
written informed consent before the conduct of any
study procedures.

2.2. Patient-reported assessments of HRQOL,
Sfunctioning and symptoms

Disease- and treatment-related symptoms, functioning
and HRQOL were evaluated using the European
Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire Core 30 (EORTC QLQ-
C30) version 3 [8]. In this questionnaire, functional do-
mains and symptom-related items are measured over the
previous week on a 4-point scale, ranging from ‘not at
all’ to ‘very much’. The two items that make up the
global health status (GHS)/quality of life (QOL) score
are also measured over the previous week but use a 7-
point scale, ranging from ‘very poor’ to ‘excellent’.
For GHS and functioning scales, an increase in scores
indicates improvement, whereas a decrease in scores
indicates improvement for symptom scales or items.

To characterise the impact of symptomatic AEs on
patients’ HRQOL, it was important to capture patients’
assessments more frequently in the first few treatment
cycles when the likelihood of experiencing AEs was
high. Therefore, the EORTC QLQ-C30 was adminis-
tered at baseline, cycle 1 (days 1, 15 and 22 + 3 days),
cycle 2 (days 1 and 15, each £ 3 days), day 1 (£3 days)
of every subsequent 4-week cycle, the end-of-treatment
(EOT) visit and each scheduled and unscheduled visit
during the follow-up period, including the early termi-
nation visit. In post-treatment follow-up, the EORTC
QLQ-C30 questionnaire was completed every 13 + 2
weeks from the last dose of the study drug until recur-
rence of melanoma, occurrence of a new primary mel-
anoma or 5 years after day 1 of cycle 1, whichever
occurred first. Patients who discontinued treatment
early for any reason other than death underwent an
EOT visit and post-treatment follow-up.

Initially, the data for each cohort were analysed
separately. The analyses suggested that the observed
differences between vemurafenib monotherapy and
placebo were similar in nature and magnitude between
cohorts 1 and 2, so the patient-reported outcome (PRO)
data for both cohorts were pooled for this report. A
change of >10 points from baseline in any scale (GHS,
functioning or symptoms) was considered clinically
meaningful [9].

2.3. Statistical analysis

Patients with an EORTC QLQ-C30 assessment at
baseline and at least one post-baseline assessment were
defined as the PRO-evaluable population and were
included in the analysis. Mean change from baseline
scores for each EORTC QLQ-C30 scale was analysed at
each time point by treatment arm and reported
descriptively. There were no imputation considerations
for missing scores. Additional exploratory analyses
included (1) a descriptive summary of the proportion of
patients who reported a score on GHS, fatigue, appetite
loss, pain and cognitive function using the categories
poor (0—24), poor to moderate (25—49), moderate to
high (50—74) and high (75—100) by treatment arm; (2) a
heat map to illustrate magnitude of mean change in the
GHS score from baseline by treatment arm; (3) devel-
opment of a multiple logistic regression model to predict
a clinically meaningful decrease (>10 points) from
baseline in the GHS score at the EOT visit accounting
for disease stage, age, gender, disease recurrence or
occurrence of a new primary melanoma and (4) devel-
opment of an analysis of covariance (ANCOVA) model
adjusting for the baseline GHS score to assess the effect
of treatment and disease recurrence or an occurrence of
a new primary melanoma on GHS change from the
baseline score in each treatment cohort. All descriptive
analyses were conducted using data at each assessment
time point, including EOT (for any cause).

3. Results

In the BRIMS study, 498 patients with fully resected
melanoma were randomised 1:1 to treatment with either
adjuvant vemurafenib or matching placebo for 1 year;
this included 184 patients in cohort 2 (stage IIIC at
diagnosis) and 314 patients in cohort 1 (stage IIC—IIIB
at diagnosis). All except four patients in cohort 1 (3 in
the vemurafenib group and 1 in the placebo group)
received their allocated treatment. The median dose in-
tensity in the vemurafenib group was 82.1% versus
99.0% in the placebo group, and the median treatment
duration was 364 days in both treatment groups.

The pooled PRO-evaluable subpopulation comprised
461 patients: 285 patients from cohort 1 and 176 pa-
tients from cohort 2. Baseline characteristics of the
PRO-evaluable population were similar to those of the
overall study population (Table S1). Completion rates
for the EORTC QLQ-C30 questionnaire were high
(>80%) in the pooled cohorts at baseline, during study
treatment and at the 13-week post-treatment assess-
ment. Baseline scores were indicative of minimal disease
burden; high scores were observed in the functional
domains (range: 83—93) and low scores in the symptom
domains (2—19), respectively, and they were comparable
between the treatment arm and placebo arm (Table S1).
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Shortly after initiation of adjuvant treatment, there
was a mean decline in the GHS score of 17.4 (+£22.9) and
17.3 (£24.1) points at days 15 and 22 of cycle 1,
respectively, among vemurafenib-treated patients
(Fig. 1); the GHS score recovered to approximately 10
points below baseline for the remainder of the treatment
period. After cycle 1, >84% of the patients who received
vemurafenib reported moderate or high HRQOL (GHS
scores in the range of 50—74 and 75—100, respectively)
at each time point after cycle 1 (Fig. 2A). In the placebo
arm, >89% of the patients reported moderate to high
HRQOL while under study (Fig. 2B). After completion
of planned vemurafenib treatment or treatment discon-
tinuation, the GHS scores returned to baseline values at
week 13 of post-treatment evaluation.

This clinically meaningful worsening in patient-
reported GHS/QOL score status (>10-point difference)
was also reflected in all functional scales except for
cognitive function (Fig. S1) and in the symptom scores
for appetite loss, fatigue and pain (Fig. S2). The dete-
rioration of physical function scores was transient,
recovering to <10-point difference by cycle 2. As
observed for GHS, all scores rapidly returned to base-
line after completion of planned vemurafenib treatment
or treatment discontinuation.

A mixed-effect model that evaluated covariates
associated with the observed differences in the GHS/
QOL score between arms showed that treatment, time
on study, treatment-by-time interaction and the baseline
GHS score were statistically significant factors
(P < 0.0001 for all) in each treatment cohort. However,
disease stage and region of enrolment/treatment were
not significantly associated with the observed HRQOL
differences in cohort 1, and region of enrolment/treat-
ment was not significantly associated with the observed
HRQOL differences in cohort 2.

GHS/QOL

A multiple logistic regression model used to evaluate
disease and demographic parameters showed that the
disease stage at diagnosis, age, sex and disease recur-
rence were not associated with a clinically meaningful
decline in the GHS score (>10 points) in the pooled
cohort of patients (Table 1). These results were consis-
tent with an ANCOVA analysis, which showed that
although disease progression had a negative effect on
the GHS score assessed at the EOT visit that was sta-
tistically significant in both treatment arms, the decline
did not approach the clinically meaningful threshold of
10 points (Fig. S3). This analysis also showed that
among patients who did not experience disease pro-
gression, vemurafenib treatment was strongly associated
with worsening in the GHS score, but again, the
reduction (—3.91 points from baseline) did not reach the
clinically meaningful 10-point threshold. Overall, the
majority of patients in the vemurafenib arm who expe-
rienced an initial worsening in HRQOL change from
baseline reported improvement in scores over time
(Fig. S3).

4. Discussion

The PRO data from the BRIMS study
provide complementary information to traditional
safety and efficacy assessments of the effects of adjuvant
treatment in patients with resected melanoma. In the
initial two cycles of treatment, PRO assessments were
conducted multiple times (days 1, 15 and 22 for cycle 1
and days 1 and 15 for cycle 2) to capture the effects of
treatment at initiation as it is well known that patients
treated with BRAF inhibitors, with or without MEK
inhibitors, experience AEs characterised by early onset
[10]. For the remainder of the study, PROs were
assessed at the beginning of each treatment cycle.
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Fig. 1. Mean change from the baseline GHS score in patients receiving vemurafenib or placebo. A negative change in the GHS score
indicates deterioration in QOL. The EOT visit includes patients who completed the planned treatment and those who discontinued
treatment at any time before cycle 13 as a result of either unacceptable toxicity or disease recurrence. EOT, end-of-treatment; GHS, global

health status; QOL, quality of life; SD, standard deviation.
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status; PT, post-treatment.

Table 1

Multiple logistic regression model for predicting clinically meaningful
decrease (>10 points) from baseline in the GHS/HRQOL score at the
end-of-treatment visit.

Variable Odds ratio (95% CI) P value
Disease stage (IIC vs 11IC) 0.523 (0.162—1.688)  0.2784
Disease stage (I11A vs IIIC) 0.826 (0.417—1.635)  0.5838
Disease stage (I1IB vs IIIC) 1.074 (0.651—1.772)  0.7801
Age 1.014 (0.997—1.032)  0.1161
Gender (female vs male) 0.857 (0.546—1.346)  0.5034
Disease recurrence or an occurrence 1.192 (0.751—1.892)  0.4570

of a new primary melanoma
(yes vs no)

CI, confidence interval; GHS, global health status; HRQOL, health-
related quality of life.

The timing of the questionnaire administration rela-
tive to the dosing schedule is a key consideration. Most
questionnaires, including the EORTC QLQ-C30, are
based on patients’ reports of their experience over the
last 7 days. Thus, infrequent assessments or assessments
that occur 1 week or later after the last dose of the drug
may not capture the patient’s perspective of the impact
of selected acute treatment-related symptoms [§].

In other recent studies of adjuvant treatment, as-
sessments of HRQOL and functional and symptom
domains were not performed as frequently as in the
BRIMS study. Furthermore, the timing of the treatment
and administration of the PRO questionnaire were such
that the impact of acute treatment-related symptoms
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Fig. 3. Impact of disease recurrence or occurrence of a new primary melanoma on global health status change from the baseline score at

the end of treatment. CI, confidence interval; LS, least squares.

may have been underestimated. For example, in the
phase 3 CheckMate 238 study, adjuvant nivolumab was
administered every 2 weeks, and adjuvant ipilimumab
was administered every 3 weeks for four doses and then
every 12 weeks, whereas the HRQOL questionnaire was
administered at baseline and at weeks 5, 7, 11, 17, 25, 37
and 49 [6]. Therefore, the timing of administration of the
HRQOL questionnaire may not have been optimal to
discern acute treatment effects.

Similarly, in the placebo-controlled EORTC 18071
study evaluating adjuvant ipilimumab, ipilimumab was
administered every 3 weeks for four doses and then
every 12 weeks, whereas the HRQOL questionnaire was
administered at baseline and at weeks 4, 7, 10 and 24
and then every 12 weeks up to 2 years [11,12]. The
week 4 and week 7 assessments could be completed 1
week earlier or later; the week 10 assessment could be
completed 1 week earlier or 3 weeks later and the
week 24, 36, 48, 60, 72, 84, 96 and 108 assessments could
be completed 3 weeks earlier or 5 weeks later. A high
proportion of patients in the ipilimumab arm dis-
continued adjuvant treatment with ipilimumab as a
result of toxicity (52%), and as per protocol, adminis-
tration of the EORTC QLQ-C30 continued regardless
of disease recurrence and treatment discontinuation
[11,12]. However, in the published report, it is not clear
whether the HRQOL data from patients who dis-
continued ipilimumab treatment were excluded from the
aggregate summary [11]. While patients enrolled in the
BRIMS study were also administered the HRQOL
questionnaire after recurrence and treatment discontin-
uation, these data were separated and included in the
EOT and post-treatment follow-up. Most recently,
HRQOL data from the COMBI-AD study were re-
ported [13]. Unlike other reports, this study reported
QOL based on the EQ-5D-3L, which consists of a
descriptive assessment of health status spanning five
functional dimensions (mobility, self-care, usual activ-
ities, pain or discomfort and anxiety or depression) and
a vertical visual analogue scale in which patients rate

their current health state. PRO assessments were per-
formed at baseline and every 3 months during treat-
ment; thus, any acute effects of therapy would not have
been captured. This study also assessed the impact of
class-specific AEs on QOL. However, as acknowledged
by the authors, patients included in the analysis could
have experienced the AE at any point during the treat-
ment period. Therefore, patients who were not experi-
encing the specific AE at a specific QOL assessment
contributed to the aggregate analysis, confounding the
interpretation of these results.

The baseline HRQOL data from BRIMS confirm the
minimal disease burden in this patient population, as
evidenced by low symptom scores and high GHS scores.
The observed changes in EORTC QLQ-C30 scores in
the vemurafenib arm are consistent with previous
experience that vemurafenib-treated patients experience
early-onset AEs that result in a moderately clinically
meaningful worsening in some treatment- or disease-
related symptoms and HRQOL that resolve over time.
This is evident from the data showing the change from
baseline over the study duration for individual patients
and also from the aggregate data, indicating that a
majority of patients maintained a moderate to high
HRQOL and low treatment burden after cycle 1 and
throughout the study (Fig. 2, Fig. S3). It is also clear
that disease progression in this patient population is
significantly associated with deterioration in QOL
(Fig. 3); therefore, prevention/delay of recurrence is a
relevant clinical goal.

5. Conclusions

Taken together, the schedule of HRQOL assessments
and the methods of analysis used in the BRIMS study
allowed for more complete and accurate evaluation of
the impact of acute treatment-related symptoms. This
study illustrates the importance of the timing of
administration of the QOL questionnaire and may be
considered an appropriate model for these types of
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analyses in the adjuvant setting in melanoma. Overall,
the study data confirm that vemurafenib monotherapy is
adequately tolerated in this patient population.
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