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ABSTRACT

Background. The multicenter, open-label, randomized, phase
III EPIC study (EMR 062202-025) investigated cetuximab plus
irinotecan versus irinotecan in patients with epidermal growth
factor receptor–detectable metastatic colorectal cancer
(mCRC) that progressed on first-line fluoropyrimidine- and
oxaliplatin-based chemotherapy; we report the outcomes of
patients with RAS-wild-type (wt) disease.
Materials and Methods. Available DNA samples from
RAS-unselected patients (n = 1,164 of 1,298 [89.7%]) were
reanalyzed for RAS mutations using beads, emulsion, ampli-
fication, and magnetics. Baseline characteristics, efficacy,
safety, and poststudy therapy were assessed. RAS-wt status
was defined as a mutated RAS allele frequency of ≤5%, with
all relevant alleles being analyzable.
Results. Baseline characteristics were comparable between
the groups (n = 452 patients with RAS-wt mCRC; cetuximab
plus irinotecan n = 231, irinotecan n = 221) and between

the RAS-wt and RAS-unselected populations. In the cetuximab
plus irinotecan versus irinotecan arms, median overall survival
was 12.3 versus 12.0 months, median progression-free survival
(PFS) was 5.4 versus 2.6 months, and objective response rate
(ORR) was 29.4% versus 5.0%, respectively. Quality of life
(QoL) was improved in the cetuximab plus irinotecan arm.
Serious adverse events occurred in 45.4% (cetuximab plus
irinotecan) and 42.4% (irinotecan) of patients. In total,
47.1% of patients in the irinotecan arm received subsequent
cetuximab therapy.
Conclusion. PFS, ORR, and QoL were improved with
cetuximab plus irinotecan as a second-line treatment in
patients with RAS-wt mCRC, confirming that cetuximab-
based therapy is suitable in this population. Almost half of
patients in the irinotecan arm received poststudy
cetuximab, masking a potential overall survival benefit of
cetuximab addition. The Oncologist 2021;26:e261–e269

Implications for Practice: Cetuximab is approved for the treatment of RAS–wild-type metastatic colorectal cancer (mCRC).
In this retrospective analysis of the phase III EPIC study (cetuximab plus irinotecan vs. irinotecan alone as second-line treat-
ment in patients with RAS-unselected mCRC), the subgroup of patients with RAS–wild-type mCRC who received cetuximab
plus irinotecan had improved progression-free survival, objective response rate, and quality of life compared with the RAS-
unselected population. These findings suggest that cetuximab-based therapy is a suitable second-line treatment for patients
with RAS–wild-type mCRC.
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INTRODUCTION

Colorectal cancer (CRC) is the fourth most common cancer
and the second leading cause of cancer-related deaths glob-
ally, with approximately 1.8 million new cases and almost
900,000 deaths annually [1].

Cetuximab, an immunoglobulin G subtype 1 monoclonal
antibody targeting the epidermal growth factor receptor
(EGFR) [2], in combination with oxaliplatin- or irinotecan-
based doublet chemotherapy, is a first-line standard-of-care
treatment for patients with RAS-wild-type (wt) metastatic
CRC (mCRC) [3–5]. Later-line therapies in mCRC tend to
include a biological agent in combination with chemother-
apy and are selected based on which prior therapies the
patient has received [6].

The randomized phase III study EPIC (Erbitux plus
Irinotecan for the Treatment of mCRC; EMR 062202-025),
initiated in May 2003, was designed to determine whether
the combination of cetuximab and irinotecan as a second-
line therapy would result in longer overall survival
(OS) than that with irinotecan alone in irinotecan-naïve
patients with mCRC unselected for RAS mutational status.
The original findings of the EPIC trial revealed statistically
significantly improved progression-free survival (PFS) and
objective response rate (ORR) with cetuximab plus
irinotecan compared with irinotecan, but there was no dif-
ference in OS [2]. The observed improvement in PFS and
ORR suggests that cetuximab provides tumor control and
thus has clinically relevant therapeutic benefit in this
patient population. The lack of improvement in OS upon
the addition of cetuximab to irinotecan may be attributed
to the high crossover rate in the irinotecan arm because
cetuximab was already approved in the third- and later-line
setting when the EPIC trial was conducted.

At the time this study was initiated, tumor EGFR
expression was considered the only potentially relevant
biomarker of response for anti-EGFR inhibitors. This
assumption has now been dispelled, and evidence of
EGFR expression is no longer an eligibility requirement
for anti-EGFR therapy [3–5]. Instead, RAS mutations have
been established as a much more evidence-based predic-
tive biomarker [7]. Retrospective analyses of pivotal stud-
ies with cetuximab plus chemotherapy, such as CRYSTAL
and OPUS, found that ORR, PFS, and OS were significantly
improved in patients with RAS-wt tumors compared with
those in patients with RAS-mutant tumors [8, 9]; thus,
extended RAS testing was included in treatment guide-
lines and product labels [4–5, 10, 11], and the phase III
TAILOR trial became the first to prospectively enroll a
RAS-wt population [12].

Because the EPIC trial was conducted before RAS was
identified as a relevant biomarker for selecting patients for
cetuximab treatment, a retrospective analysis of the RAS-wt
population was necessary to confirm the increased benefit
of cetuximab-based therapy as a standard second-line treat-
ment for patients with RAS-wt mCRC. We retrospectively
analyzed the outcomes of patients with RAS-wt mCRC in
the EPIC study population. An analysis of the KRAS-mutant
population, a small proportion of the total population
(n = 108 [8.3%]), has been reported previously [13].

MATERIALS AND METHODS

EPIC was a multicenter, open-label, randomized, phase III study
that enrolled patients from 221 sites globally. Eligibility criteria
have been described previously [2]. Briefly, eligible patients had
histologically documented mCRC and immunohistochemical evi-
dence of EGFR expression. Disease progression or discontinuation
due to toxicity within 6 months of the last dose of first-line fluo-
ropyrimidine and oxaliplatin–based treatment for metastatic dis-
ease was required. Patients who had previously received
irinotecan or anti-EGFR therapies were not eligible. Patients were
randomly assigned 1:1 to receive cetuximab plus irinotecan or
irinotecan. The primary endpoint was OS; secondary endpoints
included PFS, ORR, and quality of life (QoL). The trial was con-
ducted in accordance with the Declaration of Helsinki. The proto-
col was approved by the ethics committees of all participating
centers, and all patients provided written informed consent.

Treatment
Patients assigned to the cetuximab plus irinotecan arm
received an initial cetuximab dose of 400 mg/m2 (2-hour
i.v. infusion) and then 250 mg/m2 (1-hour i.v. infusion)
weekly. Pretreatment with an antihistamine was required
prior to the first dose of cetuximab and was administered
at the investigator’s discretion prior to subsequent doses.
Irinotecan was administered at 350 mg/m2 (90-minute
i.v. infusion; 300 mg/m2 for patients aged ≥70 years, those
with Eastern Cooperative Oncology Group performance sta-
tus [ECOG PS] of 2, or those with prior pelvic/abdominal
irradiation) every 3 weeks in both treatment arms, starting
1 hour after completing cetuximab infusion for patients in
the cetuximab arm. Patients received treatment until dis-
ease progression, unacceptable toxicity, or withdrawal of
consent. There were no poststudy treatment limitations
(supplemental online Methods).

Extended RAS Analysis
For retrospective biomarker analysis, available DNA samples
were reanalyzed for mutations in KRAS and NRAS exons
2, 3, and 4 using BEAMing (beads, emulsion, amplification,
magnetics) technology. RAS-wt status was defined as having
all relevant alleles analyzable and a sum of mutated RAS
allele frequencies across all tested mutations of ≤5%. The
number of DNA samples included in this analysis was higher
than the number of tumor samples available for the earlier
retrospective analysis of the EPIC trial by KRAS status, which
analyzed samples from U.S. sites only (23% of all random-
ized patients) and was therefore not representative of the
overall study population [13]. Baseline characteristics, effi-
cacy, safety, and poststudy therapy were also assessed
(additional information for assessments and statistical anal-
ysis are provided in the supplemental online Methods).

RESULTS

Baseline Characteristics
From May 2003 to February 2006, 1,298 RAS-unselected
patients with EGFR-detectable mCRC who had previously
progressed on first-line fluoropyrimidine and oxaliplatin–
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based chemotherapy were enrolled (Fig. 1). Among the
enrolled patients, RAS status could not be determined in
101 patients (7.8%), and 134 patients (10.3%) had no sam-
ple available. Of the 452 patients with RAS-wt mCRC who
were randomized, 446 (98.7%) received treatment: 229 of
231 patients (99.1%) in the cetuximab plus irinotecan arm
and 217 of 221 patients (98.2%) in the irinotecan arm.
Among patients in the cetuximab plus irinotecan and
irinotecan arms, only 27 patients (11.7%) and 28 patients
(12.7%), respectively, had received previous bevacizumab
therapy; bevacizumab had not been approved in many par-
ticipating countries at the time of this study.

Baseline characteristics in the randomized population
were comparable to those of the unselected population
and reasonably balanced between treatment arms within
the RAS-wt subgroup (Table 1). Most patients in the RAS-wt
subgroup were men (62.8%) and had an ECOG PS of 0 or
1 (93.5%). Median age was 61 years, and 38.7% were aged
>65 years.

Treatment Adherence and Exposure
Patients in the RAS-wt group received irinotecan for a median
duration of 18.0 weeks (range, 0.7–89.1) in the cetuximab plus
irinotecan arm and 10.0 weeks (range, 1.1–71.0) in the
irinotecan arm; the median cumulative irinotecan doses were
1,798.4 mg/m2 (range, 266.1–7,204.8) and 1,056.8 mg/m2

(range, 173.6–7,150.3), respectively. Median duration of
cetuximab treatment was 19.0 weeks (range, 0.7–97.9), and
median cumulative dose was 4,524.0 mg/m2 (range,
159.6–22,086.3). In the cetuximab plus irinotecan arm, 79.0%
of patients received ≥80% of the planned dose intensity of
irinotecan versus 85.7% of patients in the irinotecan arm. For
cetuximab treatment, ≥80% of the planned dose intensity was
administered in 72.9% of patients.

In the irinotecan arm, 104 patients (47.1%) received
cetuximab in a subsequent line of therapy after the EPIC
study; 90 (40.7%) received cetuximab plus irinotecan
(Fig. 2). In the cetuximab plus irinotecan arm, 26 patients
(11.3%) received cetuximab after the study.

Efficacy
Median OS was 12.3 versus 12.0 months (hazard ratio [HR],
0.91; 95% confidence interval [CI], 0.71–1.17; p = .4645) in
the cetuximab plus irinotecan versus irinotecan arms,
respectively (Table 2; Fig. 3A); median PFS was 5.4 versus
2.6 months (HR, 0.57; 95% CI, 0.46–0.69; p < .0001; Table 2;
Fig. 3B). ORR was higher in the cetuximab plus irinotecan
arm than in the irinotecan arm: 29.4% versus 5.0% (odds
ratio [OR], 8.12; 95% CI, 4.04–17.40; p < .0001) (Table 2).
An analysis of OS by poststudy treatment within the RAS-wt
population showed improved median OS in patients who
received poststudy cetuximab compared with those not
receiving cetuximab or any subsequent therapy in both
treatment arms (Fig. 2; supplemental online Table 1). In the
cetuximab plus irinotecan arm, median OS in patients who
had previously received bevacizumab (n = 27) versus those
without prior bevacizumab therapy (n = 204) was 10.2 (95%
CI, 4.53–14.09) versus 12.8 months (95% CI, 11.47–15.70),
respectively. In the irinotecan arm, median OS was not esti-
mable (95% CI, 11.73 months–not estimable) in patients
who had received previous bevacizumab (n = 28) versus
11.8 months (95% CI, 9.00–13.31) in patients without prior
bevacizumab therapy (n = 193). ORR in patients who had
previously received bevacizumab was 18.5% in the
cetuximab plus irinotecan arm (n = 27) and 3.6% in the
irinotecan arm (n = 28).

Safety
Adverse events (AEs) in the RAS-wt population were consis-
tent with the safety profile observed in the overall EPIC
safety population and in other cetuximab studies [2, 8, 9],
and no new or unexpected safety signals were observed in
either treatment arm. In the cetuximab plus irinotecan and
irinotecan arms, 76.4% and 61.8% of patients, respectively,
experienced a grade ≥ 3 treatment-emergent AE. Grade ≥ 3
treatment-related AEs (TRAEs) were observed in 67.7% and
45.2% of patients in the cetuximab plus irinotecan versus
irinotecan arms, respectively; the most common grade 3/4
TRAEs (occurring in ≥20 patients in any treatment arm)

Figure 1. Patient disposition.
Abbreviation: wt, wild type.

© 2020 The Authors.
The Oncologist published by Wiley Periodicals LLC on behalf of AlphaMed Press.

www.TheOncologist.com

Sobrero, Lenz, Eng et al. e263



were diarrhea (32.3% vs. 17.1%) and neutropenia (20.5%
vs. 14.3%). In the cetuximab plus irinotecan arm, grade ≥ 3
drug-related skin reactions were observed in 12.2% of
patients, and grade ≥ 3 acne-like dermatitis occurred in
1.7%. These TRAEs account for the overall higher TRAE rate
in the cetuximab plus irinotecan group.

Serious TRAEs occurred in 29.3% and 21.2% of patients
in the cetuximab plus irinotecan and irinotecan arms,
respectively. Cetuximab-related serious AEs (SAEs) occurred
in 14.4% of patients in the cetuximab plus irinotecan arm.
Irinotecan-related SAEs were observed in 26.6% versus
21.2% of patients in the cetuximab plus irinotecan versus

Table 1. Baseline characteristics of the RAS-wt and RAS-unselected populations in the EPIC study

Characteristic

RAS-wt

RAS-unselected [2]
Total (n = 1,298), n (%)

Irinotecan
(n = 221), n (%)

Cetuximab plus irinotecan
(n = 231), n (%)

Total
(n = 452), n (%)

Sex

Female 74 (33.5) 86 (37.2) 160 (35.4) 482 (37.1)

Male 147 (66.5) 145 (62.8) 292 (64.6) 816 (62.9)

Median age (range), years 60.0 (23–82) 61.0 (33–85) 61.0 (23–85) 62 (21–90)

ECOG PS

0 112 (50.7) 126 (54.5) 238 (52.7) 664 (51.2)

1 101 (45.7) 90 (39.0) 191 (42.3) 555 (42.8)

2 7 (3.2) 15 (6.5) 22 (4.9) 70 (5.4)

Not reported 1 (0.5) 0 1 (0.2) 9 (0.7)

Prior therapy

Radiotherapy 44 (19.9) 46 (19.9) 90 (19.9) 249 (19.2)

Adjuvant 19 (8.6) 15 (6.5) 34 (7.5) 102 (7.9)

Metastatic 8 (3.6) 17 (7.4) 25 (5.5) 70 (5.4)

Neoadjuvant 18 (8.1) 17 (7.4) 35 (7.7) 90 (69.3)

Chemotherapy 221 (100) 231 (100) 452 (100) 1,298 (100)

Adjuvant 55 (24.9) 54 (23.4) 109 (24.1) 646 (49.8)

Metastatic 219 (99.1) 231 (100) 450 (99.6) 1,289 (99.3)

Neoadjuvant 14 (6.3) 17 (7.4) 31 (6.9) 80 (6.2)

First-line therapy

Fluoropyrimidine 216 (97.7) 225 (97.4) 441 (97.6) 1,266 (97.5)

Oxaliplatin 219 (99.1) 229 (99.1) 448 (99.1) 1,280 (98.6)

Reason for discontinuation

Disease progression 143 (64.7) 144 (62.3) 287 (63.5) 843 (64.9)

Toxicity 29 (13.1) 36 (15.6) 65 (14.4) 207 (15.9)

Other 44 (19.9) 45 (19.5) 89 (19.7) 225 (17.3)

Unknown 3 (1.4) 5 (2.2) 8 (1.8) 11 (0.8)

Tumor type

Colon 160 (72.4) 149 (64.5) 309 (68.4) 902 (69.5)

Rectum 61 (27.6) 82 (35.5) 143 (31.6) 395 (30.4)

Unknown 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.1)

Number of disease sites

1 69 (31.2) 81 (35.1) 150 (33.2) 415 (32.0)

≥ 2 150 (67.9) 149 (64.5) 299 (66.2) 871 (67.1)

Missing 2 (0.9) 1 (0.4) 3 (0.7) 12 (0.9)

EGFR-positive CRC

Yes 221 (100) 230 (99.6) 451 (99.8) 1,275 (98.2)

No 0 (0.0) 1 (0.4) 1 (0.2) 2 (0.2)

Liver metastases

Yes 170 (76.9) 176 (76.2) 346 (76.5) 989 (76.2)

No 49 (22.2) 54 (23.4) 103 (22.8) 297 (22.9)

Abbreviations: CRC, colorectal cancer; ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor recep-
tor; wt, wild type.
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irinotecan arms, respectively. The most common grade ≥ 3
serious TRAEs (occurring in ≥5% of patients) in both treat-
ment arms were febrile neutropenia and diarrhea. Further-
more, serious TRAEs leading to death occurred in eight
patients in the cetuximab plus irinotecan arm and were
cetuximab-related in five patients (dyspnea [n = 1], disease
progression [n = 1], cardiac failure and renal failure [n = 1],

vomiting and sudden death [n = 1], sepsis [n = 1]) and
irinotecan-related in seven patients (diarrhea, cardiac fail-
ure and renal failure [n = 1], pneumonia aspiration and
respiratory arrest [n = 1], disease progression [n = 1], gas-
troenteritis [n = 1], neutropenia [n = 1], vomiting and sud-
den death [n = 1], intestinal perforation, peritonitis and
sepsis [n = 1]) versus three patients in the irinotecan arm

A

B

Figure 2. Overall survival by subsequent therapy in the RAS–wild-type population. (A): In the cetuximab plus irinotecan arm of the
EPIC study. (B): In the irinotecan arm of the EPIC study.
Abbreviation: CI, confidence interval.
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(febrile neutropenia [n = 1]; intestinal obstruction [n = 1];
neutropenia [n = 1]). AEs resulting in discontinuation of
cetuximab occurred in 20.5% of patients in the cetuximab
plus irinotecan arm. AEs leading to irinotecan discontinua-
tion were similar in both arms (22.3% vs. 19.4% in the
cetuximab plus irinotecan vs. irinotecan arms).

QoL
Compliance rates for the QoL questionnaire in the RAS-wt
population at baseline were 86.1% and 90.0% in the
cetuximab plus irinotecan and irinotecan arms, respectively.
The on-study completion rate subsequently decreased over
time, stabilizing at approximately 50% at week 21 in each
arm and remaining at this level until weeks 51 and 45 in
the cetuximab plus irinotecan and irinotecan arms, respec-
tively. Patients who completed the QoL assessment ques-
tionnaire answered 96.7% to 100% of the questions.
Baseline scores were similar between treatment arms for
13 of 15 QoL scales. For the symptom scale fatigue and the
single item insomnia, differences from baseline scores
favored cetuximab plus irinotecan over irinotecan (p < .1).
A longitudinal model (truncated at week 45) was used to
compare change from baseline scores over time between
treatment arms. During the course of the study, improved

QoL was reported by patients in the cetuximab plus
irinotecan arm compared with those in the irinotecan arm
for several multi-item and single-item scales (supplemental
online Table 2). The model also showed advantages for
cetuximab treatment for two functioning scales (physical
functioning and role functioning), two symptom scales
(fatigue and nausea/vomiting), and two single-item scales
(pain and appetite loss), all in favor of the combination
treatment (p < .05). A trend for improved cognitive func-
tioning, global health status, and constipation was also
observed in the cetuximab plus irinotecan arm (p < .1). The
remaining multi-item and single-items scales showed no sig-
nificant differences between the two treatment arms.

DISCUSSION

This retrospective analysis of the RAS-wt population of the
EPIC study reiterates that the addition of cetuximab to
irinotecan did not prolong OS—consistent with results of
the primary analysis in the non–biomarker-defined popula-
tion [2] as well as those of a previous subgroup analysis in
the KRAS-wt population [13]. The lack of change in OS is
possibly due to the high rate of poststudy crossover to
cetuximab therapy in patients in the irinotecan arm, as

Table 2. Summary of efficacy results in the RAS-wt and RAS-unselected populations in the EPIC study

RAS-wt population RAS-unselected population [2]

Irinotecan
(n = 221)

Cetuximab plus
irinotecan (n = 231)

Irinotecan
(n = 650)

Cetuximab plus
irinotecan (n = 648)

Median duration of therapy
(range), weeks

Cetuximab NA 19.0 (0.7–97.9) NA 14.0 (0.7–97.9)

Irinotecan 10.0 (1.1–71.0) 18.0 (0.7–89.1) 9.9 (0.4–71.0) 13.1 (0.7–89.1)

OS

Number of events, n (%) 126 (57.0) 133 (57.6) 429 (66.0) 445 (68.8)

Median (95% CI), months 12.0
(9.36–14.92)

12.3
(11.37–14.09)

9.99
(9.13–11.33)

10.71
(9.59–11.30)

HR (95% CI) 0.91 (0.71–1.17) 0.975 (0.854–1.114)

Log-rank p value .4645 .7114

PFS

Number of events, n (%) 201 (91.0) 212 (91.8) 598 (92.0) 610 (94.1)

Median (95% CI), months 2.6 (2.30–2.83) 5.4 (4.24–5.75) 2.56 (2.1–2.69) 3.98 (3.15–4.14)

HR (95% CI) 0.57 (0.46–0.69) 0.692 (0.617–0.776)

Log-rank p value <.0001 <.0001

Response

Primary definition, n (%)

Complete response 0 4 (1.7) 1 (0.2) 9 (1.4)

Partial response 11 (5.0) 64 (27.7) 26 (4.0) 97 (15.0)

Stable disease 100 (45.2) 90 (39.0) 271 (41.7) 292 (45.1)

Progressive disease 71 (32.1) 46 (19.9) 243 (37.4) 174 (26.9)

Not assessable 39 (17.6) 27 (11.7) 109 (16.8) 76 (11.7)

ORR (CR + PR), n (%) [95% CI] 11 (5.0)
[2.51–8.73]

68 (29.4)
[23.63–35.77]

27 (4.2)
[2.75–5.99]

106 (16.4)
[13.59–19.44]

Abbreviations: CI, confidence interval; CR, complete response; HR, hazard ratio; NA, not applicable; ORR, overall response rate; OS, overall sur-
vival; PFS, progression-free survival; PR, partial response; wt, wild type.
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suggested by Sobrero et al [2]. Indeed, nearly half of the
patients with RAS-wt tumors in the irinotecan arm received
cetuximab in a subsequent line of therapy after the study,
potentially masking any OS benefit of the addition of
cetuximab to irinotecan. This hypothesis is supported by
results from the CO.17 study of cetuximab versus best sup-
portive care (BSC) in pretreated advanced RAS- and BRAF-
wt CRC, in which OS was significantly improved with
cetuximab compared with BSC (10.1 vs. 4.8 months), with

only 7.0% of patients who received BSC subsequently
receiving cetuximab [14, 15].

Interestingly, patients in both treatment arms of EPIC
who received poststudy cetuximab had improved OS com-
pared with those who received a subsequent therapy with-
out cetuximab or no poststudy therapy, suggesting that the
administration of cetuximab at any point in the second or
later line may improve survival. Furthermore, these data
suggest that cetuximab-based therapy may be a suitable

A

B

Figure 3. Survival in the RAS–wild-type population of the EPIC study. (A): Overall survival. (B): Progression-free survival.
Abbreviations: CI, confidence interval; HR, hazard ratio.
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standard treatment in the rechallenge setting (i.e., retreatment
with cetuximab after progression in a subsequent therapy line
without cetuximab) as well as beyond progression for patients
with RAS-wt mCRC. Thus, although guidelines recommend
the use of cetuximab in the first-line treatment setting [3–5],
data from this trial support the use of cetuximab in second
or subsequent line treatment settings. Of note, limitations of
this analysis include a potential bias because of the differences
in the proportion of subsequent therapies with and without
cetuximab in the two treatment arms. Another possible bias
arises from the observation that patients who live longer are
more likely to receive cetuximab in any subsequent
therapy line.

In contrast to OS, PFS was more than doubled and ORR
was approximately sixfold higher in the cetuximab plus
irinotecan arm than in the irinotecan arm (p < .0001 each),
and this improvement was more prominent than that in the
primary analysis [2] and in the analysis of the KRAS-wt pop-
ulation [13]. These results suggest that second-line
cetuximab may have a clinically meaningful therapeutic
benefit in patients with mCRC—considering their survival
prognosis of approximately 1 year, which is supported by
the improvements observed in the patients’ QoL. Further-
more, patients who received cetuximab continued treat-
ment for longer, likely because of the prolonged PFS. In both
this retrospective analysis and the initial results of the EPIC
study [2], the longer PFS and higher ORR observed upon
the addition of cetuximab to irinotecan may be a better indi-
cator of the additional benefit conferred by cetuximab than
OS, because these endpoints are directly related to the
study period and are therefore unaffected by subsequent
therapies and are clinically relevant in patients with mCRC.

Similar to the results of the primary analysis of the EPIC
study, no new or unexpected safety signals in the RAS-wt
population were observed in either treatment arm. Further-
more, the improved QoL, as demonstrated for several
single- and multi-item scales in the cetuximab plus
irinotecan arm compared with that in the irinotecan arm, is
also reflected in the observed treatment duration, which
was almost twice as long in the cetuximab plus irinotecan
arm than in the irinotecan arm. Although an analysis for
efficacy in left-sided versus right-sided tumors was not fea-
sible in this retrospective study because of missing data on
primary tumor location, the ORR for the RAS-wt population
in this study was among the highest observed to date in the
second-line setting when compared with that reported for
other regimens, such as bevacizumab plus oxaliplatin, fluo-
rouracil, and leucovorin (FOLFOX4), as reported for the
E3200 study (ORR, 22.7%) [16], and panitumumab plus
combination chemotherapy (ORR, 41% for panitumumab
plus 5-fluorouracil, leucovorin, and irinotecan (FOLFIRI)
vs. 10% for FOLFIRI in patients with RAS-wt tumors) [17].
Notably, although ORR and PFS increased from 16.4% to
29.4% and from 4.0 to 5.4 months, respectively, in the RAS-
unselected and the RAS-wt populations with cetuximab plus
irinotecan, the efficacy outcomes for patients receiving
irinotecan did not differ between the RAS-unselected and
RAS-wt populations (PFS, 2.6 months in both populations;
ORR: 4.2% and 5.0%, respectively). These findings, as well
as the improved QoL observed in the cetuximab plus

irinotecan arm, further confirm the increased efficacy of
cetuximab in patients with RAS-wt tumors in second-line
treatment and confirm that RAS testing is predictive of clini-
cal benefit.

CONCLUSION

This retrospective analysis of RAS-wt patients enrolled in
the EPIC study emphasizes the role of cetuximab-based
therapy as a standard second-line treatment for patients
with RAS-wt mCRC.
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