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Background: Encorafenib plus cetuximab with or without binimetinib showed increased objective response rate (ORR),
progression-free survival (PFS), and overall survival (OS) compared with chemotherapy plus anti-EGFR in previously
treated patients with BRAF V600E-mutated (mut) metastatic colorectal cancer (mCRC). Although no formal
comparison was planned, addition of binimetinib to encorafenib plus cetuximab did not provide significant efficacy
advantage.
Patients and methods: This real-life study was aimed at evaluating safety, activity, and efficacy of encorafenib plus
cetuximab with or without binimetinib in patients with BRAF V600E-mut mCRC treated at 21 Italian centers within
a nominal use program launched in May 2019.
Results: Out of 133 patients included, 97 (73%) received encorafenib plus cetuximab (targeted doublet) and 36 (27%)
the same therapy plus binimetinib (targeted triplet). Most patients had Eastern Cooperative Group Performance Status
(ECOG-PS) of 0 or 1 (86%), right-sided primary tumor (69%), and synchronous disease (66%). Twenty (15%) tumors were
DNA mismatch repair deficiency (dMMR)/microsatellite instability (MSI)-high. As many as 44 (34%) patients had
received two or more prior lines of therapy, 122 (92%) were previously exposed to oxaliplatin, and 109 (82%) to
anti-vascular endothelial growth factor (anti-VEGF). Most frequent adverse events were asthenia (62%) and anti-
EGFR-related skin rash (52%). Any grade nausea (P ¼ 0.03), vomiting (P ¼ 0.04), and diarrhea (P ¼ 0.07) were
more frequent with the triplet therapy, while melanocytic nevi were less common (P ¼ 0.06). Overall, ORR and
disease control rate (DCR) were 23% and 69%, respectively, with numerically higher rates in the triplet group (ORR
31% versus 17%, P ¼ 0.12; DCR 78% versus 65%, P ¼ 0.23). Median PFS and OS were 4.5 and 7.2 months,
respectively. Worse ECOG-PS, peritoneal metastases, and more than one prior treatment were independent poor
prognostic factors for PFS and OS. Clonality of BRAF mutation measured as adjusted mutant allele fraction in tumor
tissue was not associated with clinical outcome.
ondence to: DR Sara Lonardi, MD, Medical Oncology 3, Veneto Institute of Oncology IOV-IRCCS, Via Gattamelata 64, 35128 Padua, Italy. Tel: +39-392-

ara.lonardi@iov.veneto.it (S. Lonardi).

uthors equally contributed.
29/© 2022 The Authors. Published by Elsevier Ltd on behalf of European Society for Medical Oncology. This is an open access article under the CC BY-NC-ND
p://creativecommons.org/licenses/by-nc-nd/4.0/).

- Issue 3 - 2022 https://doi.org/10.1016/j.esmoop.2022.100506 1

Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
Delta:1_surname
mailto:sara.lonardi@iov.veneto.it
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.esmoop.2022.100506&domain=pdf
https://doi.org/10.1016/j.esmoop.2022.100506
https://doi.org/10.1016/j.esmoop.2022.100506


ESMO Open A. Boccaccino et al.

2

Conclusions: Our real-life data are consistent with those from the BEACON trial in terms of safety, activity, and efficacy.
Patients in good general condition and not heavily pretreated are those more likely to derive benefit from the targeted
treatment.
Key words: BRAF V600E mutation, BEACON trial, real-life studies, encorafenib, binimetinib, adjusted MAF
INTRODUCTION

Patients with BRAF V600E-mutated (mut) metastatic colo-
rectal cancer (mCRC) have poor prognosis and achieve
limited benefit from standard treatments.1,2 The phase III
BEACON study demonstrated significant benefit from
encorafenib plus cetuximab with or without binimetinib
compared with irinotecan-based chemotherapy plus anti-
EGFR, in terms of objective response rate (ORR),
progression-free survival (PFS), and overall survival (OS)
among 665 patients with pretreated BRAF V600E-mut
mCRC.3,4 Although the study was not designed to formally
compare the two experimental arms, at a post hoc
descriptive analysis the addition of binimetinib did not
seem to provide advantages in terms of PFS and OS, despite
the increased ORR. Furthermore, it was associated with
higher rates of adverse events (AEs), except for some BRAF
inhibitor-specific toxicities that were less common in the
triplet arm (i.e. melanocytic nevus, arthralgia).4

Based on these data, encorafenib plus cetuximab was
approved by regulatory agencies worldwide for the treat-
ment of patients with BRAF V600E-mut mCRC already
exposed to at least one prior line of systemic therapy.5,6 In
May 2019, a nominal use program was launched in Italy to
offer this new target combination to previously treated
BRAF V600E-mut patients. Both encorafenib and binimeti-
nib were initially provided to be combined with cetuximab;
however, after the updated results of the BEACON study,
showing the limited clinical benefit added by binimetinib,
only encorafenib has been supplied for subsequent patients
since February 2020. Nonetheless, a recent analysis by Élez
et al.7 performed on circulating tumor DNA collected at
baseline from a small cohort of patients treated in the
BEACON study showed that patients with higher BRAF
mutant allele fraction (MAF) had worse prognosis, but could
derive higher benefit from the addition of the MEK
inhibitor.

Collecting clinical data from patients treated in the
nominal use program at participating Italian Centers, we
aimed at describing the safety and efficacy outcomes of
encorafenib plus cetuximab with or without binimetinib in a
real-life scenario. We also explored the potential prognostic
and predictive roles of BRAF clonality measured as adjusted
MAF (adjMAF) in tumor tissues.
PATIENTS AND METHODS

Data from patients included in the nominal use program at
21 participating Italian centers were retrospectively
collected. Patients who received at least one dose of
treatment, and with at least one disease reassessment after
treatment start, or experiencing either clinical disease
https://doi.org/10.1016/j.esmoop.2022.100506
progression or death before the first disease evaluation
were included in this analysis.

Eligibility criteria to enter the nominal use program re-
flected the Beacon Trial enrollment ones: patients �18
years old; diagnosed with histologically confirmed BRAF
V600E mut mCRC; progressed to one or more lines of
treatment, with evaluable disease per RECIST version 1.1;
and with adequate bone marrow, renal, and liver functions.

All patients provided their written informed consent to
the treatment.

In the triplet group, encorafenib and binimetinib were
administered at a standard dose (300 mg daily and 45 mg
twice daily, respectively), while cetuximab was administered
weekly (400 mg per m2 as an initial dose, followed by 250
mg/m2 as subsequent doses), in 28-day cycles. In the
doublet group, patients received encorafenib and cetux-
imab at the same schedule. Dose delays, modifications, and
interruptions were adopted according to the recommen-
dations of the BEACON study protocol.3

Disease assessment was performed every 8 weeks by
contrast-enhanced computed tomography and responses
were evaluated by RECIST version 1.1 criteria.

The following patients’ characteristics were collected
before treatment start: age, Eastern Cooperative Group
Performance Status (ECOG-PS), primary tumor location,
number of metastatic sites, sites of metastases, prior
resection of the primary tumor, prior lines of treatment,
microsatellite instability (MSI), and time to metastases. MSI
was tested by immunohistochemistry staining [DNA
mismatch repair deficiency (dMMR)] and/or polymerase
chain reaction (MSI-high), as per each center’s practice.
BRAF V600E mutation was detected on primary tumors
and/or metastatic tissue samples by next-generation
sequencing (NGS), Sequenom MassARRAY using MALDI-
TOF technology, real-time polymerase chain reaction (RT-
PCR), and/or pyrosequencing, as per each center’s practice.
For samples with available NGS results, BRAF MAF was
defined as the percentage of mutant alleles within the to-
tality of alleles in the samples. MAF was then adjusted
(adjMAF) for the tumor cellularity determined in an he-
matoxylin and eosin-stained slide. adjMAFs <0.5 define
subclonal events.8

AEs occurring during the treatment were collected and
graded according to National Cancer Institute Common
Terminology Criteria for Adverse Events (NCI CTC-AE),
version 4.03.

OS was calculated from the date of treatment start to
death from any cause, with censoring at the date of last
follow-up in living patients. PFS was calculated from the
date of treatment start to disease progression or death,
whichever occurred first. OS and PFS curves were
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Table 1. Patients’ characteristics

Characteristics All patients
(N [ 133)

Enco/Cetux/Bini
(N [ 36)

Enco/Cetux
(N [ 97)

Sex, n (%)
Male 55 (41) 17 (47) 38 (39)
Female 78 (59) 19 (53) 59 (61)

Age (years),
median (range)

65 (26-85) 64 (29-80) 68 (26-85)

ECOG-PS, n (%)
0 54 (40) 18 (50) 36 (37)
1 61 (46) 13 (36) 48 (50)
2 18 (14) 5 (14) 13 (13)

Location of primary
tumor, n (%)
Left colon 30 (23) 10 (27) 20 (21)
Rectum 11 (8) 2 (6) 9 (9)
Right colon 92 (69) 24 (67) 68 (70)

Involvement of three
or more organs, n (%)

53 (40) 12 (33) 41 (42)

Liver metastases 76 (57) 25 (69) 51 (53)
Peritoneal metastases 73 (55) 18 (50) 55 (57)

Primary tumor resected, n (%) 104 (78) 30 (83) 74 (76)
Prior lines of therapy, n (%)
0 4 (3) 0 (0) 4 (4)
1 85 (64) 22 (61) 63 (65)
2 34 (26) 9 (25) 25 (26)
3 5 (4) 2 (6) 3 (3)
�4 5 (4) 3 (8) 2 (2)

Prior oxaliplatin, n (%) 122 (92) 34 (94) 88 (91)
Prior anti-VEGF, n (%) 109 (82) 32 (89) 77 (79)
Prior anti-EGFR, n (%) 10 (8) 5 (14) 5 (5)
MSI status, n (%)
MSI high 20 (15) 7 (19) 13 (13)
MSS 111 (83) 27 (75) 84 (87)
Unknown 2 (2) 2 (6) 0 (0)

Baseline CEA, n (%)
>5 mg/L 93 (70) 27 (75) 66 (68)
�5 mg/L 26 (19) 3 (8) 23 (24)
Unknown 14 (11) 6 (17) 8 (8)

Baseline LDH, n (%)
�250 U/L 39 (30) 13 (36) 26 (27)
<250 U/L 43 (32) 8 (22) 35 (36)
Unknown 51 (38) 15 (42) 36 (37)

Treatment received, n (%)
Enco/Cetux/Bini 36 (27) 36 (100) 0
Enco/Cetux 97 (73) 0 97 (100)

Time to metastasis, n (%)
Synchronous 88 (66) 22 (61) 66 (68)
Metachronous 45 (34) 14 (39) 31 (32)

Subsequent lines, n (%) 47 (35) 16 (44) 31 (32)

Bini, binimetinib; CEA, carcinoembryonic antigen; Cetux, cetuximab; EGFR, endo-
thelial growth factor receptor; ECOG-PS, Eastern Cooperative Group Performance
status; LDH, lactate dehydrogenase; MSI, microsatellite instability; MSS, microsat-
ellite stable; Enco, encorafenib; N, number; VEGF, vascular endothelial growth factor.
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estimated by the KaplaneMeier method and compared by
log-rank test. Hazard ratios (HRs) and 95% confidence in-
terval (CI) were estimated by Cox proportional hazard
model. The impact of patients’ baseline characteristics on
PFS and OS was assessed at univariable analysis, and
significant prognostic variables (P <0.10) were included in
a multivariable model. The association between baseline
characteristics and disease control rate (DCR) was per-
formed by odds ratios (ORs) with corresponding 95% CI.
Significant differences between the triplet and doublet
groups in terms of AEs and tumor response were esti-
mated by chi-square test, or Fisher’s exact test, as
appropriate. Subgroup analyses of triplet versus doublet
Volume 7 - Issue 3 - 2022
therapy for PFS and OS according to BRAF clonality were
performed using an interaction test.

All statistical analyses were carried out using MedCalc
Statistical Software version 19.4.1 (MedCalc Software Ltd,
Ostend, Belgium) and SAS version 9.4 (SAS Institute, Inc.,
Cary, NC).
RESULTS

Study population

Among 133 patients treated at 21 Italian centers, 36 (27%)
and 97 (73%) received triplet and doublet therapies,
respectively. Patients’ baseline characteristics are summa-
rized in Table 1. Overall, median age was 65 years, most
patients (59%) were females, and had ECOG-PS of 0-1
(86%). Primary tumor was mainly located in the right colon
(69%), and had been previously resected in 104 (78%) pa-
tients. As many as 88 (66%) patients had synchronous
metastases and 53 (40%) with more than three organs
involved, with liver (57%) and peritoneum (55%) being the
most frequent sites. A total of 44 (33%) patients had already
received two or more lines of therapy for the metastatic
disease; oxaliplatin and anti-VEGF had been previously
administered to most patients (92% and 82%, respectively).
Forty-seven (35%) patients received subsequent lines of
therapy after disease progression. Among 20 patients with
dMMR/MSI-high tumors, 9 (45%) received immune check-
point inhibitors (ICIs), 3 before and 6 after the study
treatment.

Numerically higher rates of males (47%), of patients with
liver metastases (69%), and with lower disease burden (less
than three sites involved in 67% of patients) were treated in
the triplet group.
Safety

Overall, patients received a median of four cycles of therapy
(range 1-19). A total of 27 (20%) patients were still on
treatment at the time of the analysis, while 106 (80%)
discontinued treatment, mainly because of disease pro-
gression (74%), and in a few cases due to AEs (4%), or other
treatment-unrelated reasons (2%).

The median duration of exposure to treatment was 18
weeks in the whole population, 21 in the triplet group, and
19 in the doublet group.

To minimize hospital visits during the coronavirus disease
2019 (COVID-19) pandemic, 37 (28%) patients received a
modified biweekly schedule of cetuximab (500 mg/m2 every
2 weeks) instead of the conventional weekly schedule, with
no differences in the safety profile.

Cetuximab dose reduction was required in 5 (4%) pa-
tients because of AEs, while it was temporarily interrupted
in 34 (26%) patients, due to AEs (13%) or to treatment-
unrelated reasons (13%).

Encorafenib dose reduction was needed in 18 (14%) cases
because of AEs, with a first dose reduction to 225 mg daily,
and a second dose reduction to 150 mg daily in 10 (8%) and
8 (6%) cases, respectively. Encorafenib was temporarily
https://doi.org/10.1016/j.esmoop.2022.100506 3
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Table 2. Adverse events

Adverse events Enco/Cetux/Bini (N [ 36) Enco/Cetux (N [ 97) P Enco/Cetux/Bini (N [ 36) Enco/Cetux (N [ 97) P

Any grade, n (%) Any grade, n (%) Grade 3-4, n (%) Grade 3-4, n (%)

Any adverse event 35 (97) 89 (92) 0.44 12 (33) 20 (21) 0.20
Asthenia 23 (64) 59 (61) 0.90 3 (8) 9 (9) >0.99
Anti-EGFR skin rash 24 (66) 45 (46) 0.06 1 (3) 2 (2) >0.99
Nausea 19 (53) 29 (30) 0.03 3 (8) 1 (1) 0.06
Diarrhea 14 (39) 21 (22) 0.07 1 (3) 2 (2) >0.99
Decreased appetite 6 (17) 28 (29) 0.20 2 (6) 3 (3) 0.61
Vomiting 11 (31) 13 (13) 0.04 1 (3) 1 (1) 0.47
Melanocytic nevus or skin lesions 5 (14) 29 (30) 0.06 0 0 d
Bowel obstruction 2 (6) 5 (5) >0.99 1 (3) 3 (3) >0.99
Anemia 13 (36) 30 (31) 0.72 5 (14) 5 (5) 0.13
Transaminase increase 3 (8) 12 (12) 0.76 2 (6) 0 0.07
Creatinine increase 5 (14) 2 (2) 0.02 0 1 (1) >0.99
Arthralgia 3 (8) 21 (22) 0.13 0 2 (2) >0.99
Ocular toxicity 0 1 (1) >0.99 0 0 d

Bold/italic are statistically significant P values.
Bini, binimetinib; Cetux, cetuximab; EGFR, endothelial growth factor receptor; Enco, encorafenib; N, number; d, test not done.
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interrupted in 47 (35%) patients, mainly (21%) because of
AEs. No differences between triplet and doublet targeted
therapies were reported in terms of dose reductions
(P ¼ 0.40) or temporary interruptions (P ¼ 0.44).

AEs that occurred in the overall study population and in
each treatment group are summarized in Table 2. Of 133
patients, 124 (93%) experienced at least one AE of any
grade, 35 (97%) and 89 (92%) in the triplet and in the
doublet groups, respectively (P ¼ 0.44). Overall, the most
common AEs were asthenia (62%), anti-EGFR skin rash
(52%), nausea (36%), anemia (32%), and diarrhea (26%).

Nausea (53% versus 30%; P ¼ 0.03), vomiting (31%
versus 13%; P ¼ 0.04), and creatinine increase (14% versus
2%; P ¼ 0.02) occurred more frequently in the triplet group.
Not significant increase of anti-EGFR skin rash (66% versus
46%; P ¼ 0.06) and diarrhea (39% versus 22%; P ¼ 0.07)
was reported in patients treated with the triplet combina-
tion. By contrast, melanocytic nevi (14% versus 30%;
P ¼ 0.06) and arthralgia (8% versus 22%; P ¼ 0.13) were
less common in this treatment subgroup.

In the overall population, 32 (24%) patients experienced
at least one grade 3-4 AEs, with no differences between the
two treatment groups (33% triplet and 21% doublet;
P ¼ 0.20). Globally, most common G3-4 AEs were asthenia
(9%) and anemia (8%; Table 2). One patient suffered from
ocular toxicity, specifically G2 anterior uveitis, in the
doublet arm (1% versus none in triplet; P ¼ 1.00).
Activity and efficacy

Thirty (23%) patients achieved objective response, and 61
(46%) showed disease stabilization as best response, with
an overall DCR of 69%. ORRs were numerically higher in the
triplet group compared with doublet (31% versus 17%;
P ¼ 0.12), as well as DCRs (78% versus 65%, P ¼ 0.23).

At a median follow-up of 10.8 months, 105 (79%) pro-
gression events were registered, 35 (97%) in the triplet
group and 70 (72%) in the doublet group. Overall, median
PFS was 4.5 months, without significant differences
4 https://doi.org/10.1016/j.esmoop.2022.100506
between treatment subgroups [4.2 months with the triplet
versus 4.6 with the doublet; HR 1.12 (95% CI 0.74-1.69);
P ¼ 0.59; Figure 1]. As many as 81 (61%) deaths were
recorded during the study follow-up, 29 (81%) in the triplet
group and 52 (54%) in the doublet group. Overall, median
OS was 7.2 months, and it was similar in the two subgroups
[7.1 months for the triplet, and 7.2 for the doublet; HR 1.17
(95% CI 0.73-1.86); P ¼ 0.50; Figure 2].

Among patients with proficient MMR/microsatellite sta-
ble (pMMR/MSS) tumors (N ¼ 111), 27 (25%) achieved
objective response, and 47 (42%) disease stabilization, with
an overall DCR of 67%. ORR (33% versus 21%; P ¼ 0.21) and
DCR (81% versus 62%; P ¼ 0.07) were numerically higher
for the triplet group compared with the doublet group.
Median PFS was 4.6 months, without significant differences
between doublet and triplet targeted therapies [4.2 versus
4.8 months; HR 1.06 (95% CI 0.67-1.69); P ¼ 0.79]. Median
OS was 7.0 months, and it was similar between treatment
groups [7.0 months for doublet versus 7.1 for triplet; HR
1.25 (95% CI 0.75-2.07); P ¼ 0.37].

Age <70 years (P ¼ 0.06), ECOG-PS �1 (P ¼ 0.03), higher
disease burden (P ¼ 0.05), liver metastases (P ¼ 0.05), and
peritoneal metastases (P ¼ 0.02) were associated with a
significantly higher risk of disease progression at the uni-
variate analyses. The association of ECOG-PS �1 (P ¼ 0.02)
and peritoneal metastases (P ¼ 0.04) with worst PFS was
confirmed in the multivariable model (Table 3). ECOG-PS
�1 (P < 0.001), right-sided primary tumor (P ¼ 0.04),
three or more metastatic sites (P ¼ 0.02), liver (P ¼ 0.03)
and peritoneal metastases (P ¼ 0.05), unresected primary
tumor (P ¼ 0.07), two or more prior lines of therapy
(P ¼ 0.03), and pMMR/MSS status (P ¼ 0.04) were signif-
icantly associated with worse OS in the univariate analyses.
Among them, worse ECOG-PS (P ¼ 0.002), peritoneal me-
tastases (P ¼ 0.01), and two or more prior lines of therapy
(P ¼ 0.01) confirmed their independent association with
poor prognosis at the multivariable model (Table 3).

ECOG-PS �1 was the only baseline characteristic signifi-
cantly associated with lower chance of achieving disease
Volume 7 - Issue 3 - 2022
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Figure 1. Median progression-free survival (mPFS) for overall population, doublet, and triplet.
Bini, binimetinib; Cetux, cetuximab; CI, confidence interval; Enco, encorafenib; HR, hazard ratio; mos, months; mPFS, median progression-free survival; n, number.
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control [OR 0.28 (95% CI 0.12-0.65); P ¼ 0.003;
Supplementary Table S1, available at https://doi.org/10.
1016/j.esmoop.2022.100506].
BRAF mutant allele fraction and treatment outcome

BRAF mutation was assessed by NGS in 53 (40%) cases. The
calculated adjMAF was �0.5 (clonal event) and <0.5 (sub-
clonal event) in 21 (40%) and 32 (60%) cases, respectively,
with a median value of 0.44 (IQR 0.30-0.75). Distribution
different than normal reflects a subclonal event for BRAF
mutation.8 No significant differences were reported between
groups in terms of PFS [4.2 months for subclonal and 5.7 for
clonal; HR 0.81 (95% CI 0.44-1.50); P ¼ 0.50] and OS [6.9
months for subclonal and 9.8 for clonal; HR 0.70 (95% CI
0.35-1.43); P ¼ 0.33; Supplementary Figure S1, available at
https://doi.org/10.1016/j.esmoop.2022.100506]. No signifi-
cant interaction effect between the treatment arm and
clonality in terms of PFS (P ¼ 0.76) or OS (P ¼ 0.56) was
observed (Supplementary Figure S2, available at https://doi.
org/10.1016/j.esmoop.2022.100506).

DISCUSSION

BRAF V600E mutation recently turned from an awfully
negative prognostic marker into a positive predictor of
benefit from a targeted strategy.1 Based on the results of the
Volume 7 - Issue 3 - 2022
BEACON study, regulatory agencies approved the combina-
tion of the BRAF inhibitor encorafenib with the anti-EGFR
antibody cetuximab as a new treatment option for this
poor prognosis subgroup, with modest benefit from all
previously available regimens.1-6 The phase II SWOG S1406
trial confirmed the efficacy of the combination of a BRAF
inhibitor (vemurafenib) with an anti-EGFR (cetuximab), thus
corroborating the efficacy of the combination strategy in
overcoming the intrinsic resistance of BRAF V600E mCRC to
the use of BRAF inhibitors as single agents.1,9

Results of pivotal randomized trials are the essential
starting point to bring new treatment options into the daily
clinical practice. At the same time, real-life data may pro-
vide useful safety and efficacy information about the
adoption of these new agents in a less clinically selected
population, thus helping to optimize the treatment man-
agement and to properly position the new option in the
therapeutic route of impacted patients.

To this end, we collected data from a real-life population
treated with encorafenib plus cetuximab with or without
binimetinib in the frame of a nominal use program at 21
participating Italian centers.

Our population shared similar characteristics with patients
enrolled in the BEACON study, except for a higher percentage
of patients with ECOG-PS of 2 (14%) that were not eligible in
the randomized study, and a higher percentage of patients
https://doi.org/10.1016/j.esmoop.2022.100506 5
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previously exposed to more than two lines of therapy (8%)
that were <1% in the BEACON trial.3,4

Safety results in our cohort were highly consistent with
those previously reported3,4: AEs were mostly G1/2 and
most frequent G3 or 4 events were diarrhea, asthenia,
anemia, and nausea. The triplet combination was associated
with an increased overall rate of AEs, but the addition of
binimetinib was also able to mitigate some encorafenib-
related toxicities, such as arthralgia and the occurrence of
melanocytic nevi.

About 28% of patients received a modified biweekly
cetuximab schedule due to the COVID-19 pandemic, with
no differences in the safety profile. Although no specific
data are currently available with regard to the combination
of the biweekly administration of cetuximab with binime-
tinib, the Food and Drug Administration (FDA) recently
approved this schedule for the use of cetuximab mono-
therapy and in combination with chemotherapy. This was
based on the evidence of comparable pharmacokinetic
exposure, safety, efficacy, and survival outcomes between
the two regimens.10 Moreover, in the ongoing BREAK-
WATER study, patients with BRAF V600E-mut mCRC receive
biweekly cetuximab in association with encorafenib with or
without chemotherapy.11

ORR and PFS results were similar to those reported in the
BEACON study.3,4 To properly interpret findings from our
6 https://doi.org/10.1016/j.esmoop.2022.100506
real-world experience, and in particular the comparisons
between the doublet and triplet targeted therapies, it
should be acknowledged that patients were not randomized
but longitudinally assigned to one of the two treatments
according to a temporal criterion. The triplet was associated
with numerically higher ORR, with no differences in terms
of PFS and OS, thus supporting the use of encorafenib plus
cetuximab as a standard option in this setting, but also
making the identification of a subgroup of patients that may
achieve more benefit from the addition of binimetinib an
intriguing issue considering that achieving tumor shrinkage
is frequently needed in these patients to prevent the onset
of disease-related symptoms. To this purpose, we aimed at
verifying whether patients with higher BRAF V600E MAF in
their tumor tissues were more likely to derive benefit from
the addition of the MEK inhibitor as suggested in a recent
subgroup analysis of the BEACON trial.7 Indeed, the allele
fraction of a mutated driver oncogene can be considered a
surrogate biomarker of tumor burden and aggressiveness,
with possible prognostic and predictive meaning.12,13 This
could be especially relevant when considering the high
degree of heterogeneity of BRAF V600E-mut mCRC, where
BRAF V600E mutation occurs as a subclonal rather than as a
clonal event,14-16 and where the clinical phenotype of the
disease is heterogeneous too.17 Nevertheless, consistent
with other studies conducted on CRC archival tissue,8 our
Volume 7 - Issue 3 - 2022
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Table 3. Univariate and multivariate analyses for progression-free survival and overall survival

Characteristics All patients
(n [ 133),
n (%)

Progression-free survival Overall survival

Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis

HR (95% CI) P HR (95% CI) P HR (95% CI) P HR (95% CI) P

Age (years)
<70 83 (62) 1 0.06 1 0.12 1 0.21 d d
�70 50 (38) 0.67 (0.44-1.02) 0.71 (0.47-1.09) 0.73 (0.45-1.19) d

ECOG-PS
0 54 (40) 1 0.03 1 0.02 1 <0.001 1 0.002
1-2 79 (60) 1.54 (1.04-2.29) 1.63 (1.09-2.45) 2.37 (1.45-3.85) 2.40 (1.40-4.11)

Location of
primary tumor
Right colon 92 (69) 1 0.49 d - 1 0.04 1 0.37
Left colon
or rectum

41 (31) 0.86 (0.57-1.31) d 0.62 (0.39-0.98) 0.80 (0.49-1.30)

Number of
metastatic sites
Less than
three organs

80 (60) 1 0.05 1 0.63 1 0.02 1 >0.99

Three or
more organs

53 (40) 1.47 (1.00-2.17) 1.11 (0.72-1.72) 1.74 (1.11-2.73) 1.00 (0.60-1.68)

Liver metastases
No 57 (43) 1 0.05 1 0.21 1 0.03 1 0.30
Yes 76 (57) 1.51 (1.01-2.25) 1.32 (0.86-2.00) 1.67 (1.05-2.66) 1.33 (0.78-2.27)

Peritoneal
metastases
No 60 (45) 1 0.02 1 0.04 1 0.05 1 0.01
Yes 73 (55) 1..57 (1.06-2.32) 1.59 (1.03-2.46) 1..57 (1.00-2.47) 1.98 (1.19-3.30)

Primary tumor
resected
Yes 104 (78) 1 0.20 d d 1 0.07 1 0.28
No 29 (22) 1.35 (0.85-2.15) d 1.64 (0.98-2.75) 1.38 (0.78-2.46)

Prior lines
of therapy
0-1 89 (67) 1 0.31 d d 1 0.03 1 0.01
�2 44 (33) 1.23 (0.82-1.84) d 1.63 (1.05-2.56) 1.83 (1.13-2.96)

MSI status
MSS 111 (83) 1 0.85 d 1 0.04 1 0.08
MSI high 20 (15) 0.95 (0.57-1.61) d 0.48 (0.24-0.96) 0.50 (0.23-1.08)

Time to metastasis
Metachronous 45 (34) 1 0.13 d d 1 0.35 d d
Synchronous 88 (66) 1.37 (0.91-2.06) d 1.25 (0.78-2.03) d

Bold/italic are statistically significant P values.
Bini, binimetinib; Cetux, cetuximab; CI, confidence interval; ECOG-PS, Eastern Cooperative Group Performance Status; Enco, encorafenib; HR, hazard ratio; MSI, microsatellite
instability; MSS, microsatellite stable; N, number.
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ancillary analysis was not able to demonstrate a prognostic
or predictive impact of BRAF adjMAF. adjMAF was chosen
instead of MAF to mitigate the bias related to the hetero-
geneity in tumor cellularity and ploidy, and to derive an
indirect measure of mutation clonality.8

As major limitations of this finding, it should be
acknowledged that the adjMAF was available only for a
small subgroup of patients included in this analysis and that
NGS performed on archival tissue specimens collected at
the time of the diagnosis might not properly reflect tumor
molecular characteristics after one or more lines of treat-
ment as tumors dynamically evolve under the pressure
exerted by administered drugs.14-19

Compared with patients enrolled in the BEACON study,3,4

those treated in our cohort reported a shorter (w2 months
less) median OS, probably as a consequence of the higher
percentage of patients with poorer general conditions, and
more heavily pretreated, as previously discussed.
Volume 7 - Issue 3 - 2022
Finally, we tried to understand which clinical character-
istics independently affect the prognosis of patients with
BRAF V600E-mut mCRC when treated with encorafenib
with cetuximab with or without binimetinib. ECOG-PS �1,
presence of peritoneal metastases, and two or more prior
lines of therapy were independent poor prognostic factors
for PFS and/or OS. As expected, these findings suggest that
the targeted strategy should be offered as soon as possible
to patients with BRAF V600E-mut mCRC in their therapeutic
route, that is, after progression to the first line of therapy,
while waiting for results of trials investigating the upfront
use of this option.12,20 The association of dMMR/MSI-high
status with longer OS at the univariate analysis was not
confirmed in the multivariable model and was likely due to
the effect of ICIs administered after the targeted therapy to
half of these patients. Indeed, the impressive efficacy of ICIs
in dMMR/MSI-high tumors is independent of BRAF muta-
tional status, thus making the choice of immunotherapy a
https://doi.org/10.1016/j.esmoop.2022.100506 7
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preferable upfront option also among patients with BRAF
V600E-mut and dMMR/MSI-high tumors.21,22
Conclusions

Our study confirms the safety and efficacy data of encor-
afenib plus cetuximab with or without binimetinib reported
in the BEACON trial in a real-life multicentric cohort of
patients with pretreated BRAF V600E-mut mCRC. Patients in
good general conditions and not heavily pretreated are
more likely to derive benefit from the treatment, thus the
use of the targeted strategy should not be delayed to later
lines of treatment.
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