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 Cetuximab Given Every 2 Weeks plus Irinotecan Is 
an Active and Safe Option for Previously Treated 
Patients with Metastatic Colorectal Cancer 
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3 or 4 toxicities were: diarrhea 13.5% and acne-like rash 
10.3%. No grade 3 or 4 infusional or allergic reactions were 
reported.  Conclusions:  The progression-free rates confirm 
that cetuximab q2w in combination with irinotecan is an op-
tion, and is as active and safe as the standard weekly regi-
men.  Copyright © 2010 S. Karger AG, Basel 

 Introduction 

 Colorectal cancer (CRC) is the second most common 
cause of cancer death in Europe, with an estimated num-
ber of deaths of  1 200,000 in 2006  [1] . In Spain, the CRC 
incidence and mortality rates are close to the median val-
ues for European countries  [2] .
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 Abstract 

  Background:  We gathered data from multiple institutions 
on the cetuximab regimen of patients with metastatic 
colorectal cancer.  Methods:  126 patients from 19 centers 
were included from July 2006 to July 2007 in this prospec-
tive non-controlled study. Irinotecan-refractory metastatic 
colorectal cancer patients with Karnofsky  6 70 received ce-
tuximab 500 mg/m 2  every 2 weeks (q2w) in combination 
with irinotecan 180 mg/m 2  q2w until disease progression or 
unacceptable toxicity. The primary endpoint was the pro-
gression-free rate at 12 weeks.  Results:  Median age was 65 
years; 65.9% male; colon/rectum 64.3/34.1%; Karnofsky sta-
tus  ̂  80/ 6 90% in 45.3/54.7% of the patients. The progres-
sion-free rate was 42.7 (95% CI 32.8–52.6) and 22.4% (95% CI 
14.2–30.7) at 12 and 24 weeks, respectively. The main grade 
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  Approximately 50% of CRC patients will be cured fol-
lowing surgery and adjuvant therapy. However, the other 
half will develop recurrent cancer and will depend on 
palliative care  [3, 4] . Cancer recurrence is highly associ-
ated with metastasis, and only a small proportion of these 
patients will be eligible for surgical resection  [5] . The in-
troduction of new antibody technologies has contributed 
to the increased response rate and progression-free sur-
vival of advanced CRC patients  [6–8] .

  Cetuximab (Erbitux TM ) is an IgG1 chimeric monoclo-
nal antibody targeting the epidermal growth factor re-
ceptor (EGFR), active in metastatic CRC (mCRC) pa-
tients. For patients who have progressed on irinotecan-
containing regimens, a randomized phase II study was 
performed of either cetuximab alone or in combination 
with irinotecan. The median time to progression for pa-
tients receiving cetuximab was 1.5 months, and the me-
dian time to progression for patients receiving irinotecan 
and cetuximab was 4.2 months  [9] . On the basis of this 
study, cetuximab was approved for use in patients with 
mCRC refractory to irinotecan.

  The currently approved dosing regimen for cetuximab 
is a 400-mg/m 2  initial dose followed by 250 mg/m 2  week-
ly (q1w). However, q1w administration would not be con-
venient for chemotherapy regimens administered every 2 
weeks (q2w) as is common for cetuximab. In mCRC pro-
gressing on chemotherapy, irinotecan is often adminis-
tered at a dose of 180 mg/m 2  q2w.

  Preliminary findings indicate that q2w administra-
tion of cetuximab (500 mg/m 2 ) may be a potentially con-
venient alternative to the approved weekly dosing regi-
men of 250 mg/m 2  (following an initial dose of 400 mg/
m 2 ) in the treatment of mCRC  [10] . Cetuximab q1w and 
q2w have shown similar pharmacokinetic, pharmacody-
namic and safety results  [11, 12] . Additionally, the effi-
cacy of the q2w regimen has also been confirmed in pre-
vious studies  [13–15] .

  The aim of this study was to evaluate, in a multiple in-
stitution setting, the efficacy and safety of cetuximab giv-
en q2w in combination with irinotecan in previously 
treated irinotecan-refractory patients with mCRC.

  Patients and Methods 

 Study Design and Entry Criteria 
 This open-label, non-randomized, prospective, multicenter 

study was conducted in 19 Spanish centers from July 2006 to July 
2007. The study population consisted of patients with histologi-
cally confirmed CRC and non-resectable metastatic disease which 
was irinotecan refractory, and a Karnofsky performance status 

index of  6 70. EGFR testing was not mandatory and K-ras status 
was not studied because its predictive value regarding cetuximab 
response at the beginning of the trial was not known. Eligibility 
criteria also included: age  6 18 years; presence of at least one le-
sion with at least one measurable dimension (index lesions were 
not in a previously irradiated zone); ability to tolerate irinotecan 
treatment; recovery from major toxicity following previous che-
motherapy; effective contraception if fertile; AST and ALT levels 
 ̂  2.5 !  ( ̂  5 !  if hepatic metastasis) the upper limit of normal 
(ULN); total serum bilirubin level  ! 1.5 !  the ULN; creatinine lev-
els  ̂  1.5 !  the ULN; neutrophil count  6 1.5  !  10 9 /l; platelet 
count  6 100  !  10 9 /l, and hemoglobin  6 9 g/dl. Patients who had 
received more than two previous lines of chemotherapy for ad-
vanced disease were excluded.

  Patients were recruited in accordance with the Declaration of 
Helsinki. Written informed consent was obtained from all sub-
jects prior to undertaking any study procedure.

  Therapy 
 Cetuximab was administered as a 150-min intravenous infu-

sion at 500 mg/m 2  q2w. The maximum infusion rate allowed was 
10 mg/min (5 ml/min). Five minutes prior to the infusion of ce-
tuximab we prescribed 5 mg intravenous dexclorfeniramine. Iri-
notecan was administered 1 h after the cetuximab infusion as a 
30/90-min intravenous infusion at 180 mg/m 2  q2w. Irinotecan 
dose changes were according to official prescribing information. 
Therapy was maintained until disease progression or unaccept-
able toxicity.

  Toxicity was graded according to the National Cancer Insti-
tute Common Toxicity Criteria (version 3.0). Treatment modifi-
cations were indicated for severe skin toxicity and hypersensitiv-
ity reactions. In the event of grade 4 skin toxicity, the patient was 
withdrawn from the study. In case of grade 3 skin toxicity, cetux-
imab was discontinued until the toxicity resolved to grade 2 or 
less, at which time it was resumed. If the toxicity did not resolve 
to at least a grade 2 within 6 weeks (delaying 3 consecutive infu-
sions) cetuximab was discontinued. After resumption, cetuximab 
was administered at 250 mg/m 2  q1w until the next irinotecan in-
fusion. If the grade 3 toxicity recurred at least four times, cetux-
imab was discontinued. A second or third recurrence of a grade 3 
toxicity required permanent dose reductions of 100 mg/m 2  each 
time. For hypersensitivity reactions of grade 1 severity, the infu-
sion rate was reduced by 50%. For grade 2 hypersensitivity reac-
tions, cetuximab was discontinued and symptomatic measures 
were undertaken until the toxicity resolved to grade 1 or less, at 
which time cetuximab was resumed at 50% of the initial dose. 
Cetuximab was discontinued for grade 3 or 4 hypersensitivity re-
actions.

  Evaluation of Patients 
 The evaluation of disease progression was performed locally 

according to the Response Evaluation Criteria in Solid Tumors 
(RECIST) system  [16]  using computerized tomography or mag-
netic resonance imaging technique at screening and every 12 
weeks using the same method. In all cases this clinical study was 
developed in agreement with the clinical practice of the study cen-
ters. Safety was assessed continuously throughout the study by 
monitoring adverse events.
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  Statistical Analysis 
 The primary endpoint of this trial was the proportion of pa-

tients who were progression-free (PF) at 12 weeks. The PF rate at 
12 weeks was expected to be 50%. With a minimum enrollment 
of 120 patients, the 95% CI was estimated to be a maximum of 9%.

  Secondary endpoints, other than toxicity, were the PF rate at 
24 weeks, PF survival and overall survival. The PF rates were es-
timated by dividing the number of patients who had not pro-
gressed within 12 (or 24) weeks by the total number of evaluable 
patients. Loss to follow-up was considered as progression at the 
date of last contact unless documentation proved otherwise. Time 
to progression was calculated from the day of inclusion to disease 
progression or death. Time to death (i.e., survival) was calculated 
from the day of inclusion to death. Time to progression, time to 
death, PF and overall survival were estimated using the Kaplan-
Meier method  [17] .

  All patients who received at least one dose of cetuximab in 
combination with irinotecan were considered evaluable for effi-
cacy and safety (intention-to-treat, ITT, population).

  Statistical analyses were performed using the Statistical Anal-
ysis System (SAS) software, version 9.1.3.

  Results 

 Patient Characteristics 
 A total of 126 previously treated irinotecan-refractory 

patients with mCRC were included in the ITT popula-
tion. Baseline demographic data for the ITT population 
are shown in  table 1 .

Table 1.  Patient characteristics (n = 126)

Characteristic Number of patients

Sex
Male 83 (65.9%)
Female 43 (34.1%)

Median age, years (range) 65 (35–85)
Karnofsky performance status

≤80 57 (45.2%)
≥90 69 (54.8%)

Median time since CRC diagnosis,
months (range) 20.1 (3.7–117.8)

Median time since mCRC diagnosis,
months (range) 17.4 (0.0–82.1)

Primary site
Colon 81 (64.3%)
Rectum 43 (34.1%)
Colon and rectum 2 (1.6%)

Metastatic site(s)
Liver 88 (69.8%)
Lung 74 (58.7%)
Liver and lung 55 (43.7%)
Lymph nodes 35 (27.8%)
Suprarenal glands 11 (8.7%)

Median number of metastatic site(s)
(range) 2 (1–5)

Prior chemotherapy (1 line) 12 (9.5%)
Prior chemotherapy (2 lines) 114 (90.5%)
Prior adjuvant therapy 57 (45.2%)
Prior radiation therapy 16 (12.7%)
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  Fig. 1.  Kaplan-Meier curve for the PF survival of the ITT popula-
tion. PF survival at 12 weeks was 65.7% (95% CI 56.3–73.5), and 
at 24 weeks 40.5% (95% CI 31.4–49.4). 

  Fig. 2.  Kaplan-Meier curve for the overall survival of the ITT pop-
ulation. Overall survival rate at 12 weeks was 86.3% (95% CI 78.6–
92.4), and at 24 weeks 71.1% (95% CI 61.3–78.8). 
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  Efficacy 
 The PF rate after 12 weeks was 42.7% (95% CI 32.8–

52.6), and at 24 weeks it was 22.4% (95% CI 14.2–30.7).
  The median time to disease progression from the day 

of inclusion, estimated in this study, was 14.4 weeks; with 
a 12-week PF survival of 65.7% (95% CI 56.3–73.5) and a 
PF survival of 40.5% (95% CI 31.4–49.4) after 24 weeks 
( fig. 1 ).

  Thirty-one patients (24.6%) died during the 24-week 
follow-up period. The overall survival was 86.3% (95% CI 
78.6–91.4) and 71.1% (95% CI 61.3–78.8) at 12 and 24 
weeks, respectively ( fig. 2 ).

  Safety 
 A total of 114 patients (90.5%) experienced at least one 

adverse event related to cetuximab and/or irinotecan 
(40.5% grade 3 or 4).

  Toxicities related to cetuximab and/or irinotecan that 
occurred with a frequency of  1 10% are shown in  table 2 . 
Acne-like rash, often described as folliculitis, septic rash, 
acne or dermatitis, was the most frequent adverse event 
(57.9%; 10.3% grade 3 or 4). Diarrhea and asthenia were 
the most frequent adverse events related to treatment, 
and the main grade 3 or 4 toxicities were: diarrhea 13.5% 
and acne-like rash 10.3%. No grade 3 or 4 infusional or 
allergic reactions were reported during the follow-up pe-
riod of 24 weeks.

  Cetuximab q2w was not associated with a greater in-
cidence of grade 3–4 adverse events than cetuximab q1w, 
according to the previously published experience.

  Discussion 

 Treatment alternatives for patients with CRC after 
failure of oxaliplatin and irinotecan in combination with 
fluorouracil or fluoropyrimidines, are indeed limited. 
The approved indication for the use of cetuximab was re-
stricted to those patients with mCRC who expressed 
EGFR and had failed an irinotecan-based chemotherapy 
regimen at the time of developing this trial. Assessing 
EGFR expression to predict response to treatment with 
cetuximab in mCRC patients is currently being ques-
tioned since several authors have described responses in 
EGFR-negative patients  [18–20] . In our study, EGFR test-
ing was not mandatory and inclusion of EGFR-negative 
patients was allowed.

  Recently, K-ras status has been confirmed as a predic-
tive factor of cetuximab response. This information was 
not provided during the development of this trial. None-

theless, our final results (efficacy and safety of cetuximab 
q2w) are similar to other studies with cetuximab given 
q2w where K-ras status was not performed  [11, 12] .

  In addition, the currently approved dosing regimen 
for cetuximab is an initial infusion of 400 mg/m 2  fol-
lowed by weekly doses of 250 mg/m 2 . In spite of this, 
many commonly used chemotherapy agents for mCRC, 
with which cetuximab is commonly combined, including 
irinotecan, are administered on a q2w basis. The option 
to synchronize the administration of cetuximab and con-
comitant chemotherapy would reduce the patient’s visits 
to hospital and simplify treatment administration, thus 
being desirable for both patients and healthcare profes-
sionals.

  In this study, cetuximab administered q2w in combi-
nation with irinotecan is an option that is as active and 
safe as the standard q1w regimen, confirming the results 
of previous studies  [10–12] .

  Nonetheless, it would be desirable to confirm the ef-
ficacy equivalence of the two dosing schedules in a non-
inferiority randomized trial of a q1w versus q2w regimen 
of cetuximab.
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Table 2.  Most frequent (>10%) adverse events related to cetuximab 
and/or irinotecan (n = 126)

Adverse event Total, n (%) Grade 3 or 4, n (%)

Acne-like rash 73 (57.9) 13 (10.3)
Diarrhea 60 (47.6) 17 (13.5)
Asthenia 38 (30.2) 9 (7.1)
Neutropenia 15 (11.9) 4 (3.2)
Vomiting 18 (14.3) 3 (2.4)
Anemia 29 (23.0) 1 (0.8)
Alopecia 18 (14.3) 1 (0.8)
Mucositis 14 (11.1) 2 (1.6)
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