
Figure 4. OS
Median follow-up
EC+mFOLFOX6: 20. 5 mo (95% CI 19.0, 23.0)
Control: 26.3 mo (95% CI 21.3, 29.1)

Data cutoff: January 6, 2025. aBased on the Brookmeyer and Crowley method. bHazard ratio based on Cox proportional hazards model.
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• We present exploratory efficacy and safety data with EC+mFOLFOX6 vs 
control (chemotherapy ± bevacizumab) as first-line therapy for patients 
with BRAF V600E-mutant mCRC enrolled in the BREAKWATER 
study in China

• For Chinese patients with untreated BRAF V600E-mutant mCRC 
enrolled in BREAKWATER, EC+mFOLFOX6 showed improved ORR, 
PFS, and OS vs control, consistent with results of the global study

• In this subgroup of patients, safety of EC+mFOLFOX6 was manageable, 
in line with the overall trial population, and as expected for each agent

MethodsBackground
• BREAKWATER is an open-label, 

multicenter, phase 3 study in patients with 
previously untreated BRAF V600E-mutant 
mCRC (Figure 1)

• Eligible patients with untreated BRAF 
V600E-mutant mCRC were randomized 
1:1:1 to receive EC, EC+mFOLFOX6, 
or control 

− Following a protocol amendment, 
EC arm enrollment was stopped and 
patients were randomized 1:1 to 
receive EC+mFOLFOX6 or control

• The data cutoff date was January 6, 2025

• The dual primary endpoints were ORR 
and PFS by BICR; the key secondary 
endpoint was OS

• Adverse events were characterized by type 
and severity according to the National 
Cancer Institute Common Terminology 
Criteria for Adverse Events v4.03

• For the current post hoc exploratory 
analysis, outcomes were evaluated for 
EC+mFOLFOX6 and control in patients 
enrolled in China

• BRAF V600E mutations occur in 8% to 12% of patients with mCRC and are associated with poor prognosis1,2

• Encorafenib is a highly selective, ATP-competitive, BRAF inhibitor with prolonged pharmacodynamic activity compared 
with other approved BRAF inhibitors3,4

• Encorafenib plus cetuximab was approved in China in 2025 for BRAF V600E-mutant mCRC in the second- and third-line 
settings based on results from the BEACON (NCT02928224) study and bridging study NAUTICAL CRC 
(NCT05004350)5,6

• BREAKWATER (NCT04607421) is a phase 3 study evaluating EC with or without mFOLFOX6 vs control 
(investigator’s choice of chemotherapy with mFOLFOX6/FOLFOXIRI/CAPOX ± bevacizumab) in previously 
untreated BRAF V600E-mutant mCRC7,8

− EC+mFOLFOX6 demonstrated clinically meaningful and statistically significant improvements in ORR by BICR and 
PFS by BICR (dual primary endpoints) and OS (key secondary endpoint) vs control 

• Confirmed ORR by BICR: 60.9% versus 40.0% (odds ratio=2.44, 1-sided P=0.0008)

• PFS by BICR: 12.8 vs 7.1 months (HR 0.53; 1-sided P<0.0001)

• OS: 30.3 vs 15.1 months (HR 0.49; 1-sided P<0.0001)

− Safety data showed that EC+mFOLFOX6 was generally tolerable, with a safety profile consistent with that known for 
each agent, and that there was no substantial increase in chemotherapy dose reduction or discontinuation vs control7,8

− EC+mFOLFOX6 was granted accelerated approval by the US FDA as part of Project FrontRunner for patients with 
BRAF V600E-mutant mCRC, including in the first-line setting9; this was followed by several recent full approvals in 
countries in Latin America and conditional approval in Canada

− EC+mFOLFOX6 is practice changing as a new SOC for BRAF V600E-mutant mCRC in the first-line setting

Results
• In the BREAKWATER study, there were 36 and 42 patients in the EC+mFOLFOX6 and control 

arms, respectively, in China

• At the data cutoff, 28 patients (77.8%) in the EC+mFOLFOX6 arm and 40 patients (95.2%) in the 
control arm had discontinued study treatment

• Baseline characteristics were generally balanced between treatment arms (Table 1)

Efficacy
• Confirmed ORR by BICR was improved with EC+mFOLFOX6 vs control (58.3% vs 35.7%; odds 

ratio 2.52 [95% CI 1.01, 6.29]) (Figure 2 and Table 2)

• Median TTR was 1.5 months and median DOR was 15.4 months for EC+mFOLFOX6 (Table 2)

• PFS by BICR was longer with EC+mFOLFOX6 vs control (10.0 vs 7.1 months, HR 0.63 
[95% CI 0.33, 1.21]) (Figure 3)

• Similarly, OS was also improved with EC+mFOLFOX6 vs control (NE vs 13.4 months, HR 0.34 
[95% CI 0.18, 0.66]) (Figure 4)

• Improved ORR, PFS, and OS with EC+mFOLFOX6 vs chemotherapy in the subgroup of patients 
enrolled in China were consistent with what was observed in the overall population 

Figure 2. ORR by BICR

Data cutoff: January 6, 2025. 
aWilson method used. bOdds ratio estimated using the Mantel-Haenszel method.

Abbreviations: AE, adverse event; BICR, blinded independent central review; CAPOX, capecitabine/oxaliplatin; CTCAE, Common Terminology Criteria for 
Adverse Events, CEA, carcinoembryonic antigen; CRP, C-reactive protein; dMMR, deficient mismatch repair; DOR, duration of response; EC, encorafenib plus 
cetuximab; ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor receptor; mFOLFOX6, modified 
fluorouracil/leucovorin/oxaliplatin; FOLFOXIRI, fluorouracil/leucovorin/oxaliplatin/irinotecan; mCRC, metastatic colorectal cancer; MSI-H, microsatellite 
instability-high; mFOLFOX6, modified fluorouracil/leucovorin/oxaliplatin; RECIST, Response Evaluation Criteria in Solid Tumors; ORR, overall response rate; 
OS, overall survival; PFS, progression-free survival; TEAE, treatment-emergent adverse event; TTR, time to response.
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Figure 1. Study Design for BREAKWATER

aPatients ≥16 years were enrolled in China. bFollowing a protocol amendment, enrollment to the EC arm was stopped and patients were randomized 1:1 to the EC + mFOLFOX6 or control arms. 
cPatients were enrolled between November 16, 2021, and December 22, 2023. dIn the first 110 patients in each of the EC + mFOLFOX6 and control arms.

Inclusion criteria

• Age ≥16 years (or ≥18 years based 
on country)a

• No prior systemic treatment for 
metastatic disease

• Measurable disease (RECIST 1.1) 
• BRAF V600E-mutant mCRC by 

local or central laboratory testing
• ECOG PS 0 or 1 
• Adequate bone marrow, hepatic, 

and renal function

Exclusion criteria

• Prior BRAF or EGFR inhibitors
• Symptomatic brain metastases 
• MSI-H/dMMR tumors (unless 

patients were ineligible to receive 
immune checkpoint inhibitors due to 
a preexisting medical condition)

• Presence of a RAS mutation

Dual primary endpoints: 
PFS by BICR 

ORRd by BICR 

Key secondary endpoint:
OS

EC (n=158)

Control (n=243)
(mFOLFOX6/FOLFOXIRI/
CAPOX ± bevacizumab)

EC+mFOLFOX6 (n=236)
R

1:1:1b,c

N=637

Stratified by regions (US/Canada vs Europe 
vs Rest of World) and ECOG PS (0 vs 1)

Table 1. Key Demographic and Baseline Disease Characteristics 
EC+mFOLFOX6

n=36
Control

n=42

Age, median (range), years 58.50 (30-80) 60.50 (33-74)

Sex, n (%)
Male 22 (61.1) 27 (64.3)

Female 14 (38.9) 15 (35.7)

ECOG PS, n (%)a

0 13 (36.1) 19 (45.2)

1 22 (61.1) 22 (52.4)

Side of tumor, n (%)

Left 17 (47.2) 23 (54.8)

Right 19 (52.8) 19 (45.2)

No. of organs involved, n (%)b

≤2 18 (50.0) 23 (54.8)

≥3 18 (50.0) 19 (45.2)

Liver metastases, n (%)
Yes 23 (63.9) 28 (66.7)

No 13 (36.1) 14 (33.3)

CEA at baseline, n (%)a

≤5 μg/L 13 (36.1) 12 (28.6)

>5 μg/L 22 (61.1) 29 (69.0)

CRP at baseline, n (%)a

≤10 mg/L 23 (63.9) 25 (59.5)

>10 mg/L 12 (33.3) 16 (38.1)
Data cutoff: January 6, 2025.
aData was missing for 1 patient in EC+mFOLFOX6 arm and 1 patient in control arm. bBased on BICR.
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Table 2. TTR and DOR by BICR

Responders EC+mFOLFOX6
n=21

Control
n=15

TTR, median (range), months 1.5 (1.2-3.0) 1.6 (1.4-3.4)
DOR,a median (95% CI), months 15.4 (8.5, 18.5) 11.1 (4.3, NE)
Patients with DOR ≥6 months, n (%) 15 (71.4) 4 (26.7)
Patients with DOR ≥12 months, n (%) 10 (47.6) 2 (13.3)
Data cutoff: January 6, 2025. aBased on the Brookmeyer and Crowley method.

Figure 3. PFS by BICR
Median follow-up
EC+mFOLFOX6: 17.8 mo (95% CI 9.8, 21.5)
Control: 7.2 mo (95% CI 5.6, 9.8)

Data cutoff: January 6, 2025. aBased on the Brookmeyer and Crowley method. bHazard ratio based on Cox proportional hazards model.

EC+mFOLFOX6
n=36

Control
n=42

No. of events, n (%) 19 (52.8) 20 (47.6)

Median PFSa 10.0 mo
(95% CI 7.1, 19.9)

7.1 mo
(95% CI 5.7, 9.5) 

PFS hazard ratiob 0.63 (95% CI 0.33, 1.21)

EC+mFOLFOX6
n=36

Control
n=42

No. of events, n (%) 13 (36.1) 30 (71.4)

Median OSa NE
(95% CI 18.7, NE) 

13.4 mo
(95% CI 11.0, 14.5) 

OS hazard ratioa 0.34 (95% CI 0.18, 0.66)

Safety
• A safety summary for the EC+mFOLFOX6 and control groups is shown in Table 3

− Serious TEAEs with EC+mFOLFOX6 and control, respectively, occurred in 37.1% and 34.1% 
of patients in the safety analysis set

• The 3 most common any grade TEAEs in the EC+mFOLFOX6 arm included anemia (65.7%), 
white blood cell count decreased (65.7%), and neutrophil count decreased (62.9%) (Table 4)

− The 3 most common grade 3/4 TEAEs in the EC+mFOLFOX6 arm included lipase increased 
(31.5%), neutrophil count decreased (22.8%), and anemia (20.0%)

• Permanent discontinuation of other study treatments (irinotecan, oxaliplatin, leucovorin or 
levo-leucovorin, 5-FU, capecitabine, or bevacizumab) due to TEAEs was similar for 
EC+mFOLFOX6 and control (20.0% and 17.1%, respectively) (Table 5)

Table 3. Safety Summary

Patients, n (%) EC+mFOLFOX6
n=35

Control
n=41

All cause 

TEAE 35 (100.0) 41 (100.0)

Grade 3 or 4 TEAE 28 (80.0) 29 (70.7)

Grade 5 TEAE 1 (2.9)a 0

Serious TEAE 13 (37.1) 14 (34.1)

TEAE leading to dose reduction of any study treatment 22 (62.9) 18 (43.9)

TEAE leading to dose interruption of any study treatment 30 (85.7) 32 (78.0)

TEAE leading to permanent discontinuation of any study treatment 11 (31.4) 7 (17.1)

Treatment related 

AE related to any drug 35 (100.0) 39 (95.1)

Grade 3 or 4 TRAE 26 (74.3) 27 (65.9)

Grade 5 TRAE 0 0

Serious AE related to any drug 8 (22.9) 8 (19.5)

aThe Grade 5 TEAE was intestinal obstruction and was not related to study treatment.

Table 5. Dose Modifications due to AEs

Patients, n (%) EC+mFOLFOX6
n=35

Control
n=41

Dose reduction

Encorafenib 10 (28.6) –

Cetuximab 4 (11.4) –

Other study treatmenta 20 (57.1) 18 (43.9)

Dose interruption

Encorafenib 20 (57.1) –

Cetuximab 20 (57.1) –

Other study treatmenta 26 (74.3) 32 (78.0)

Discontinuation

Encorafenib 4 (11.4) –

Cetuximab 4 (11.4) –

Other study treatmenta 7 (20.0) 7 (17.1)

aIrinotecan, oxaliplatin, leucovorin or levo-leucovorin, fluorouracil, capecitabine, and bevacizumab (as appropriate for the treatment group).

Table 4. Most Frequent (≥30% in the EC+mFOLFOX6 Arm) All-Cause TEAEs
EC+mFOLFOX6

n=35
Control

n=41

TEAEs, n (%) Any grade ≥Grade 3 Any grade ≥Grade 3 

Anemia 23 (65.7) 7 (20.0) 19 (46.3) 1 (2.4)

White blood cell count decreased 23 (65.7) 4 (11.4) 23 (56.1) 6 (14.6)

Neutrophil count decreased 22 (62.9) 8 (22.8) 23 (56.1) 12 (29.3)

Platelet count decreased 20 (57.1) 2 (5.7) 17 (41.5) 1 (2.4)

Decreased appetite 19 (54.3) 0 15 (36.6) 0

Nausea 19 (54.3) 0 20 (48.8) 0

Alanine aminotransferase increased 17 (48.6) 1 (2.9) 13 (31.7) 1 (2.4)

Vomiting 17 (48.6) 0 16 (39.0) 2 (4.9)

Aspartate aminotransferase increased 16 (45.7) 1 (2.9) 15 (36.6) 1 (2.4)

Hypoalbuminemia 16 (45.7) 0 10 (24.4) 0

Lipase increased 15 (42.9) 11 (31.5) 4 (9.8) 1 (2.4)

Weight decreased 12 (34.3) 0 6 (14.6) 0

Constipation 11 (31.4) 0 3 (7.3) 0

Hypokalemia 11 (31.4) 0 7 (17.1) 3 (7.3)
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