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Background: In metastatic colorectal cancer (mCRC), KRAS mutations are often associated with poorer survival;
however, the prognostic impact of specific point mutations is unclear. In the phase III SUNLIGHT trial, trifluridine/
tipiracil (FTD/TPI) plus bevacizumab significantly improved overall survival (OS) versus FTD/TPI alone. We assessed
the impact of KRASG12 mutational status on OS in SUNLIGHT.
Patients and methods: In the global, open-label, randomized, phase III SUNLIGHT trial, adults with mCRC who had
received no more than two prior chemotherapy regimens were randomized 1 : 1 to receive FTD/TPI alone or FTD/
TPI plus bevacizumab. In this post hoc analysis, OS was assessed according to the presence or absence of a KRASG12

mutation in the overall population and in patients with RAS-mutated tumors.
Results: Overall, 450 patients were analyzed, including 302 patients in the RAS mutation subgroup (214 with a KRASG12

mutation and 88 with a non-KRASG12 RAS mutation). In the overall population, similar OS outcomes were observed in
patients with and without a KRASG12 mutation [median 8.3 and 9.2 months, respectively; hazard ratio (HR) 1.09, 95%
confidence interval (CI) 0.87-1.4]. Similar OS outcomes were also observed in the subgroup analysis of patients with a
KRASG12 mutation versus those with a non-KRASG12 RAS mutation (HR 1.03, 95% CI 0.76-1.4). FTD/TPI plus bevacizumab
improved OS compared with FTD/TPI alone irrespective of KRASG12 mutational status. Among patients with a KRASG12

mutation, the median OS was 9.4 months with FTD/TPI plus bevacizumab versus 7.2 months with FTD/TPI alone (HR
0.67, 95% CI 0.48-0.93), and in patients without a KRASG12 mutation, the median OS was 11.3 versus 7.1 months,
respectively (HR 0.59, 95% CI 0.43-0.81).
Conclusions: The presence of a KRASG12 mutation had no detrimental effect on OS among patients treated in SUNLIGHT.
The benefit of FTD/TPI plus bevacizumab over FTD/TPI alone was confirmed independently of KRASG12 status.
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INTRODUCTION

Activating mutations in members of the RAS gene family,
comprising the KRAS, NRAS, and HRAS viral oncogene
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homologs, are common in human cancers, including colo-
rectal cancer (CRC).1 KRAS proteins translated from mutated
KRAS genes are thought to be defective in their interactions
with guanosine triphosphataseeactivating proteins, leading
to constitutive activation of KRAS and disruption of multiple
downstream cellular pathways, including those involved in
cell survival and proliferation.2 Mutations in KRAS are pre-
sent in w40% of CRC cases and most commonly involve a
point mutation in exon 2 at glycine residues 12 (KRASG12;
w80%) or 13 (KRASG13; w20%).3,4 There are 15 different
KRASG12 mutations, of which the most common in CRC is
G12D (glycine to aspartic acid), followed by G12V (glycine to
valine).3-5
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Patients with metastatic CRC (mCRC) harboring KRAS
mutations have worse survival outcomes than individuals
with RAS and BRAF wild-type tumors.6-8 Although in vitro
data have shown different oncogenic activities for different
KRAS codon mutations,9 there are sparse clinical data to
definitively indicate whether one KRAS mutation is more
prognostic than another. Results from a pooled analysis of
five randomized controlled trials (RCTs) in mCRC reported
an association between KRAS G12C (glycine to cysteine) and
G13D tumors and poor survival.6 KRAS and NRAS mutations,
however, are predictive of worse treatment outcomes with
the epidermal growth factor receptor (EGFR) inhibitors
cetuximab and panitumumab.7,10-12 In patients carrying a
wild-type KRAS gene copy, the binding of anti-EGFR anti-
bodies to the external part of the receptor induces
conformational changes that directly inhibit tyrosine kinase
activity and downstream signaling. KRAS mutations, how-
ever, induce constitutive activation of the intracellular
domain of the KRAS protein, thus preventing the inhibition
induced by anti-EGFR antibodies. Accordingly, national and
international guidelines recommend that all patients with
mCRC undergo testing for RAS (KRAS and NRAS) mutations
in certified laboratories before initiating treatment.13-18

Trifluridine/tipiracil (FTD/TPI) is an oral combination of
trifluridine (FTD), a cytotoxic thymidine-based nucleoside
analog, and tipiracil hydrochloride (TPI), a thymidine phos-
phorylase inhibitor that prevents degradation of and im-
proves systemic exposure to FTD.19 FTD/TPI is approved as a
single agent or in combination with bevacizumab for pa-
tients with mCRC previously treated with fluoropyrimidine-,
oxaliplatin-, and irinotecan-based chemotherapy, an anti-
vascular endothelial growth factor biologic therapy, and, if
RAS wild-type, an anti-EGFR therapy. FTP/TPI was approved
as monotherapy based on the results of the phase III
RECOURSE trial of FTP/TPI versus placebo.20 Subsequently,
FTD/TPI in combination with bevacizumab was approved
based on data from the randomized phase III SUNLIGHT
study, which showed statistically significant improvements
in overall survival (OS; primary endpoint) and progression-
free survival (PFS; secondary endpoint) with FTD/TPI plus
bevacizumab versus FTD/TPI alone.21

In both RECOURSE and SUNLIGHT, the survival benefits
with FTP/TPI versus placebo and FTP/TPI plus bevacizumab
versus FTP/TPI alone were observed in all prespecified
subgroups, including those with and without KRAS-mutated
disease.20-23 In line with these findings, guidelines advocate
these regimens as third-line treatment options for patients
with mCRC, regardless of KRAS mutation status.15,16,18

Recently, questions have been asked regarding the rele-
vance of KRAS mutations to predicting outcomes with FTD/
TPI, and they have received discrepant answers.24-28 The
aim of this post hoc analysis was to use data from the
SUNLIGHT trial to assess the potential impact of KRASG12

mutations on survival when patients are treated with FTD/
TPI plus bevacizumab, compared with the absence of
KRASG12 mutations or the presence of non-KRASG12 RAS
mutations, and to review the findings in the context of
available literature.
2 https://doi.org/10.1016/j.esmoop.2024.102945
PATIENTS AND METHODS

Study design and patients

Full details of the SUNLIGHT study design and eligibility
criteria have been published previously.21,29 Briefly, SUN-
LIGHT was a global, open-label, randomized, phase III trial
that enrolled adults with histologically confirmed, unre-
sectable adenocarcinoma of the colon or rectum and known
RAS status who had received no more than two prior
chemotherapy regimens and had progressed on or were
intolerant to their last line of treatment. Previous treatment
included a fluoropyrimidine, irinotecan, oxaliplatin, anti-
vascular endothelial growth factor, and/or (in patients
with RAS wild-type tumors) anti-EGFR antibody therapy.
Patients were randomized 1 : 1 to receive FTD/TPI 35 mg/
m2 orally twice daily on days 1-5 and 8-12 with or without
bevacizumab 5 mg/kg intravenously on days 1 and 15 of
each 28-day cycle. Randomization was stratified by
geographic region (North America versus Europe versus the
rest of the world), time since diagnosis of metastatic disease
(<18 months versus �18 months), and RAS status (wild-
type versus mutant). RAS mutational status was tested
locally, and the data were reported by individual study sites.
Treatment continued until disease progression, unaccept-
able toxicity, or withdrawal of consent. The primary
endpoint was OS, defined as time from randomization to
death from any cause.

The SUNLIGHT study was carried out in accordance with
the principles of the Declaration of Helsinki and the Inter-
national Council for Harmonisation Good Clinical Practice
guidelines. The study protocol was approved by the insti-
tutional review board(s) and/or independent ethics com-
mittee(s) at each participating site. All enrolled patients
provided written informed consent.
Post hoc and statistical analysis

OS in the full analysis set (FAS; all randomized patients
with confirmed KRAS mutational status) was assessed
both across and within treatment groups according to the
presence or absence of a KRASG12 mutation (presence of a
KRASG12 mutation versus RAS wild-type or a non-KRASG12

RAS mutation). Additionally, a subgroup analysis was
conducted in patients with RAS-mutated tumors to assess
the OS benefit with FTD/TPI plus bevacizumab versus FTD/
TPI alone stratified by KRASG12 mutational status (pres-
ence of a KRASG12 mutation versus a non-KRASG12 RAS
mutation). Median OS was assessed using KaplaneMeier
methodology, hazard ratios (HRs) were calculated using
Cox regression models, and confidence intervals (CIs) were
calculated using Brookmeyer and Crowley’s methodology.

A stratified log-rank test with a two-sided significance
level of 0.05 was used to compare the distributions of OS
between the RAS mutation subgroups and to derive P
values. An unstratified Cox regression model with trial
group as a predictor variable was fitted for each RAS mu-
tation subgroup, and the HR and associated 95% CI were
determined for the assigned treatment.
Volume 9 - Issue 3 - 2024
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492 enrolled in SUNLIGHT
FTD/TPI plus bevacizumab (n = 246) 

FTD/TPI (n = 246)
42 patients with nonevaluable or 
unknown KRAS or KRASG12 status 
excluded from analysis

450 with an assessment of KRASG12

FTD/TPI plus bevacizumab (n = 229) 
FTD/TPI (n = 221)

214 with KRASG12 mutation
FTD/TPI plus bevacizumab (n = 107)

FTD/TPI (n = 107)

214 with RAS mutation (KRASG12) 
FTD/TPI plus bevacizumab (n = 107)

FTD/TPI (n = 107)

236 without KRASG12 mutation (KRAS wild-type or non-KRASG12 mutation) 
FTD/TPI plus bevacizumab (n = 122)

FTD/TPI (n = 114)

59 with non-KRASG12 mutation
FTD/TPI plus bevacizumab (n = 29)

FTD/TPI (n = 30)

177 KRAS wild-type
FTD/TPI plus bevacizumab (n = 93)

FTD/TPI (n = 84)

29 with RAS mutation 
FTD/TPI plus bevacizumab (n = 20)

FTD/TPI (n = 9)

88 with RAS mutation (non-KRASG12)
FTD/TPI plus bevacizumab (n = 49)

FTD/TPI (n = 39)

302 with RAS mutationa

FTD/TPI plus bevacizumab (n = 156)
FTD/TPI (n = 146)

148 RAS wild-type
FTD/TPI plus bevacizumab (n = 73)

FTD/TPI (n = 75)

59 with RAS mutation (non-G12) 
FTD/TPI plus bevacizumab (n = 29)

FTD/TPI (n = 30)

Figure 1. Patient analysis flowchart.
aAmong the 302 patients with RAS mutations, 2 patients assessed as having wild-type disease were conserved in the analysis as having a KRASG12 mutation.
FTD/TPI, trifluridine and tipiracil.
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RESULTS

A total of 450 patients were included in the FAS popula-
tion (214 with a KRASG12 mutation and 236 with RAS wild-
type tumors or with a non-KRASG12 RAS mutation), and
302 patients were included in the RAS mutation subpop-
ulation (214 with a KRASG12 mutation and 88 with a non-
KRASG12 RAS mutation) (Figure 1). Baseline patient
demographics among the different subgroups are sum-
marized in Table 1.

Overall, no significant difference in survival was observed
between patients with RAS wild-type (n ¼ 148) and RAS-
mutated tumors (n ¼ 302); median OS was 9.3 months
versus 8.5 months, respectively (HR 1.12, 95% CI 0.88-1.4).
FTD/TPI plus bevacizumab was associated with improved OS
compared with FTD/TPI alone in both subgroups. In the
population with a RAS mutation, median OS (95% CI) was
10.1 months (8.9-11.3 months) with FTD/TPI plus
Volume 9 - Issue 3 - 2024
bevacizumab versus 7.1 months (6.3-8.5 months) with FTD/
TPI alone (HR 0.61, 95% CI 0.46-0.81). In the population
with RAS wild-type disease, median OS (95% CI) was 11.4
months (8.6-14.9 months) with FTD/TPI plus bevacizumab
versus 7.4 months (5.9-10.9 months) with FTD/TPI alone
(HR 0.66, 95% CI 0.44-0.99).

No significant difference in survival was observed be-
tween patients with and without KRASG12 mutations in the
FAS (HR 1.09, 95% CI 0.87-1.4; Figure 2A), though there was
a small numerical difference in the median OS (95% CI)
between these two populations [8.3 months (7.5-9.6
months) versus 9.2 months (8.2-10.9 months), respectively].
Similar results were observed when the analysis was
restricted to the RAS mutation subgroup (HR 1.03, 95% CI
0.76-1.4; Figure 2B). Of the 214 patients with KRASG12

mutations, 24 had confirmed KRASG12C mutations (Table 1).
Median OS (95% CI) in patients with KRASG12C mutations
was 8.5 months (6.0-9.6 months).
https://doi.org/10.1016/j.esmoop.2024.102945 3
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Table 1. Baseline patient demographics and clinical characteristics

RAS mutation
(n [ 302)

KRASG12

mutation
(n [ 214)

KRASG12C

mutation
(n [ 24)

Non-KRASG12

RAS mutation
(n [ 88)

RAS wild-type
(n [ 148)

RAS wild-type
or a non-KRASG12

RAS mutation
(n [ 236)

Median age, years 63 64 60.5 62 62 62
Male, n (%) 153 (50.7) 112 (52.3) 12 (50.0) 41 (46.6) 80 (54.1) 121 (51.3)
Race or ethnic group, n (%)
White 266 (88.1) 186 (86.9) 21 (87.5) 80 (90.9) 133 (89.9) 213 (90.3)
Black 6 (2.0) 6 (2.8) 0 0 1 (0.7) 1 (0.4)
Asian 0 0 0 0 1 (0.7) 1 (0.4)
Other 11 (3.6) 8 (3.7) 3 (12.5) 3 (3.4) 2 (1.4) 5 (2.1)
Missing 19 (6.3) 14 (6.5) 0 5 (5.7) 11 (7.4) 16 (6.8)

Geographic region, n (%)
North America 8 (2.7) 6 (2.8) 1 (4.2) 2 (2.3) 6 (4.1) 8 (3.4)
European Union 199 (65.9) 140 (65.4) 17 (70.8) 59 (67.0) 98 (66.2) 157 (66.5)
Rest of the world 95 (31.5) 68 (31.8) 6 (25.0) 27 (30.7) 44 (29.7) 71 (30.1)

Primary diagnosis, n (%)
Colon cancer 220 (72.9) 162 (75.7) 18 (75.0) 58 (65.9) 108 (73.0) 166 (70.3)
Rectal cancer 82 (27.1) 52 (24.3) 6 (25.0) 30 (34.1) 40 (27.0) 70 (29.7)

Location of primary tumor, n (%)
Right side 91 (30.1) 65 (30.4) 7 (29.2) 26 (29.6) 35 (23.6) 61 (25.8)
Left side 211 (69.9) 149 (69.6) 17 (70.8) 62 (70.4) 113 (76.4) 175 (74.2)

Number of metastatic sites, n (%)
1/2 182 (60.3) 132 (61.7) 14 (58.3) 50 (56.8) 90 (60.8) 140 (59.3)
�3 120 (39.7) 82 (38.3) 10 (41.7) 38 (43.2) 58 (39.2) 96 (40.7)

ECOG performance status, n (%)
0 129 (42.7) 93 (43.5) 13 (54.2) 36 (40.9) 74 (50.0) 110 (46.6)
1 173 (57.3) 121 (56.5) 11 (45.8) 52 (59.1) 73 (49.3) 125 (53.0)
2 0 0 0 0 1 (0.7) 1 (0.4)

ECOG, Eastern Cooperative Oncology Group.

ESMO Open J. Tabernero et al.
No significant differences in OS were observed according
to KRASG12 mutation status within the individual treatment
arms (FTD/TPI alone or FTD/TPI plus bevacizumab) in either
the FAS or RAS mutation population (Figure 3).

In the FAS, FTD/TPI plus bevacizumab was associated
with improved OS compared with FTD/TPI alone, irre-
spective of KRASG12 mutational status (Figure 4). In the
population with a KRASG12 mutation, median OS (95% CI)
was 9.4 months (8.2-10.9 months) with FTD/TPI plus bev-
acizumab versus 7.2 months (6.3-9.1 months) with FTD/TPI
alone (HR 0.67, 95% CI 0.48-0.93). In the population
without a KRASG12 mutation, median OS (95% CI) was 11.3
months (9.6-14.2 months) with FTD/TPI plus bevacizumab
versus 7.1 months (5.9-8.9 months) with FTD/TPI alone (HR
0.59, 95% CI 0.43-0.81).
DISCUSSION

The results of this post hoc analysis of SUNLIGHT data found
no evidence to suggest that the addition of bevacizumab to
FTD/TPI was less effective in improving survival outcomes in
any KRAS subgroup. No significant differences in survival
between patients with and without KRASG12 mutations
were observed in the FAS, either across treatments (both
treatment arms) or within treatment arms (FTD/TPI plus
bevacizumab and FTD/TPI alone), and similar effects were
observed in the RAS mutation population. The improve-
ments in survival with FTD/TPI plus bevacizumab versus
FTD/TPI alone were confirmed to be independent of KRAS
mutational status.
4 https://doi.org/10.1016/j.esmoop.2024.102945
In the SUNLIGHT trial, OS outcomes in patients who
received FTD/TPI alone were comparable between those
with and without a KRASG12 mutation (median 7.2 versus 7.1
months). These findings are consistent with those from a
meta-analysis reported by Yoshino et al., which included
updated OS data from 1375 patients enrolled in three RCTs
of FTD/TPI versus placebo: RECOURSE (global), TERRA (Asia),
and J003 (Japan).24 The results of the meta-analysis support
the OS benefit of FTD/TPI as monotherapy in patients with
KRASG12 mutations, albeit potentially with a smaller magni-
tude compared with that observed in patients without
KRASG12 mutations. While univariate analyses suggested that
the presence of a KRASG12 mutation significantly reduced the
OS benefit of FTD/TPI versus placebo compared with the
absence of a KRASG12 mutation (HR 0.86, 95% CI 0.70-1.05
and HR 0.62, 95% CI 0.53-0.72, respectively; interaction P ¼
0.0206), a multivariate analysis controlling for differences in
baseline characteristics showed the OS benefit was main-
tained in patients with and without KRASG12 mutations (HR
0.73, 95% CI 0.59-0.89 and HR 0.63, 95% CI 0.54-0.74,
respectively; interaction P ¼ 0.2939). PFS was also signifi-
cantly longer with FTD/TPI versus placebo regardless of the
presence of KRASG12 mutations.24

Our findings are also in agreement with the results of a
systematic review and meta-analysis reported by Huang
et al., which reported that FTD/TPI monotherapy was
associated with improved OS and PFS irrespective of KRAS
mutational status.25 The meta-analysis included data from
2903 patients treated with FTD/TPI or placebo and/or best
supportive care across the same three RCTs as in the
Volume 9 - Issue 3 - 2024
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RAS mutation status

A

B

236
Number at risk

062001381
01218251412

88
Number at risk

086376
01218251412

Mutation status Median OS, months (95% CI)

Without KRASG12 (n = 236) 9.2 (8.2-10.9)

With KRASG12 (n = 214) 8.3 (7.5-9.6)

Mutation status Median OS, months (95% CI)

Non-KRASG12 (n = 88) 9.0 (7.5-10.9)

KRASG12 (n = 214) 8.3 (7.5-9.6)

Figure 2. OS according to KRASG12 mutation status. (A) FAS population (FTD/TPI plus bevacizumab and FTD/TPI alone; n¼ 450). (B) RASmutation population (n¼ 302).
CI, confidence interval; FAS, full analysis set; FTD/TPI, trifluridine and tipiracil; OS, overall survival.
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Yoshino et al. analysis, as well as three post hoc analyses
and two prospective cohort studies. Analysis of OS ac-
cording to KRAS mutational status, however, was limited to
results from the TERRA and J003 RCTs and a post hoc
analysis of RECOURSE. FTD/TPI showed significant OS ben-
efits versus placebo/best supportive care in both KRAS wild-
type (HR 0.66, 95% CI 0.55-0.79; P < 0.00001) and KRAS
mutation subgroups (HR 0.75, 95% CI 0.62-0.91; P ¼ 0.004),
along with a significant PFS improvement in both subgroups
(both, HR 0.47, 95% CI 0.38-0.58; P < 0.00001). Of note, the
individual studies included in the meta-analyses of Yoshino
et al. and Huang et al. were not designed to assess OS
benefit according to KRAS mutational status.24,25 Addition-
ally, the latter did not include data on codon-specific KRAS
mutations.25

Interestingly, the results of the current analysis differ
from the findings from an observational subgroup analysis
Volume 9 - Issue 3 - 2024
conducted by van de Haar et al.26 in a real-world cohort of
960 patients, which reported shorter OS following treat-
ment with FTD/TPI in patients with KRASG12 mutations
versus those with no KRASG12 mutation or with a KRASG13

mutation.26 The same authors also conducted an explor-
atory post hoc analysis using data from the phase III
RECOURSE study, the results of which suggested that OS
was not prolonged with FTD/TPI versus placebo in patients
with a KRASG12 mutation (HR 0.97, 95% CI 0.73-1.20;
P ¼ 0.85). By contrast, patients with KRASG13-mutant tu-
mors had significantly improved OS (HR 0.29, 95% CI 0.15-
0.55; P <0.001). In this analysis, KRASG12 mutations
(n ¼ 279) were reported to be predictive of reduced OS
benefit with FTD/TPI versus placebo (unadjusted interaction
P ¼ 0.0031, adjusted interaction P ¼ 0.015); however, it
should be noted that identification of a significant interac-
tion term indicates that the degree of benefit with FTD/TPI
https://doi.org/10.1016/j.esmoop.2024.102945 5
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Figure 3. Forest plot of OS according to KRASG12 mutation status in the individual treatment arms (FTD/TPI alone and FTD/TPI plus bevacizumab). (A) FAS
population. (B) RAS mutation population. Interaction P values were not statistically significant [P ¼ 0.6634 in the FAS population (versus patients without a KRASG12

mutation) and P ¼ 0.3074 in the RAS mutation population (versus patients with a non-KRASG12 RAS mutation)].
CI, confidence interval; FAS, full analysis set; FTD/TPI, trifluridine and tipiracil; HR, hazard ratio; NE, not estimable; OS, overall survival.
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versus placebo was different between the populations with
and without KRASG12 mutations, not that the KRASG12 mu-
tation subgroup did not benefit from treatment. The ana-
lyses reported by van de Haar et al. had some limitations,
including the fact that the real-world study was not
designed to identify the OS benefit in patients with or
without codon-specific KRAS mutations. There were also
potential confounding factors due to imbalances in baseline
characteristics and prior treatment, and no sensitivity
analysis was conducted to account for heterogeneity bias.
Additional limitations of the real-world cohort analysis
include the limited quality of documentation (e.g. a lack of
detail on what inclusion and exclusion criteria were
considered for data selection), and small patient numbers
(n ¼ 37) in the discovery cohort that identified KRASG12

mutations as a potential biomarker of resistance. Interest-
ingly, OS outcomes in the real-world cohort and the control
arm of the RECOURSE study appear discordant and incon-
sistent with historical data. Median OS in the KRASG13

population, for example, wasw15 months in the real-world
cohort treated with FTD/TPI, compared with 8.7 months for
the KRASG13 mutation FTD/TPI subgroup of the RECOURSE
population, and just 2.9 months in the KRASG13 mutation
placebo group. By comparison, median OS in a pooled
analysis of 571 patients with KRASG13-mutant, chemo-
refractory mCRC treated with cetuximab-based treatment
was 7.6 months.30

As per the aforementioned analyses, the fact that the
SUNLIGHT trial was not designed to assess the impact of
6 https://doi.org/10.1016/j.esmoop.2024.102945
codon-specific KRAS mutations is also a limitation of the
current analysis, along with the post hoc nature of the
subgroup analysis. Furthermore, in the analysis restricted to
the RAS mutation subgroup, patients with KRASG12-mutant
tumors who were treated with FTD/TPI alone comprised
<10% of the study population, thereby precluding mean-
ingful interpretation of the comparison between pop-
ulations with a KRASG12 mutation versus a non-KRASG12 RAS
mutation. Moreover, data on KRASG13 or specific KRASG12

mutations were not reported because the numbers of pa-
tients with available data in the SUNLIGHT trial were too
small to allow meaningful comparisons. Therefore, like the
previously reported observational data and meta-ana-
lyses,24-26 it is not possible to speculate on the prognostic/
predictive value of individual KRASG12 point mutations in
patients receiving FTD/TPI with or without bevacizumab.
Further insights in this regard would be of value, particu-
larly with respect to the KRASG12C mutation, which has been
established as a strong negative prognostic factor in pa-
tients with mCRC.31 Lastly, data on KRAS mutational status
were collected upon diagnosis of metastatic disease,
whereas the SUNLIGHT study was conducted in the later-
line setting; therefore, it is possible that RAS mutations
may have emerged throughout treatment and some pa-
tients might have been misclassified. For example, in a
recent analysis of the phase III FIRE-4 study of first-line
folinic acid, fluorouracil, and irinotecan plus cetuximab in
patients with RAS wild-type disease per tissue biopsy, serial
liquid biopsy detected a RAS mutation in 13% of patients.32
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Figure 4. Forest plot of OS with FTD/TPI plus bevacizumab versus FTD/TPI alone according to KRASG12 mutation status in the FAS population.
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Higher-sensitivity KRAS mutation testing methods may also
be needed to support detailed interpretation of the tumor
genotype. Hyperselective circulating tumor DNA analysis of
baseline samples from the phase III PARADIGM trial of first-
line panitumumab, for example, showed that 8% of patients
had a KRAS/NRAS mutation.33

Conclusions

The results of this post hoc analysis, based on results from
an RCT that had a high quality of data collection and ho-
mogeneous patient population, show no evidence that
KRAS mutations have an impact on OS with the combina-
tion of FTD/TPI plus bevacizumab. The combination pro-
vides clinical benefit to all patient populations, including
those with or without KRASG12-mutant mCRC. Overall,
based on available data, and to the best of our knowledge,
KRAS mutations are not predictive of clinical outcomes with
FTD/TPI either as monotherapy or in combination with
bevacizumab.
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