
 

 
 
European Medicines Agency 
 

 

7 Westferry Circus, Canary Wharf, London, E14 4HB, UK 
Tel. (44-20) 74 18 84 00   Fax (44-20) 74 18 86 68 

E-mail: mail@emea.europa.eu     http://www.emea.europa.eu 
© European Medicines Agency, 2008. Reproduction is authorised provided the source is acknowledged 

 
 
 
 
 
 
 
 
 
 

ASSESSMENT REPORT 
FOR 

ERBITUX 
 

International non-proprietary name/Common name:  
cetuximab   

 
Procedure No.EMEA/H/C/000558/II/0020 

 
 

Variation Assessment Report as adopted by the CHMP with  
all information of a commercially confidential nature deleted. 

 
 



2 

1.  Introduction 
 
Cetuximab is a chimeric monoclonal IgG1 antibody specifically directed against the epidermal growth 
factor receptor (EGFR). EGFR-signalling pathways are involved in the control of cell survival, cell-
cycle progression, angiogenesis, cell migration and cellular invasion (metastases). Cetuximab binds to 
EGFR with an affinity 5 to 10 times higher than that of endogenous ligands and blocks their binding 
resulting in inhibition of the function of the receptor. It further induces internalization and down-
regulation of EGFR. It also triggers antibody-dependent cell-mediated cytotoxicity (ADCC). 
Erbitux is currently authorised for the indications:  

• Erbitux in combination with irinotecan is indicated for the treatment of patients with 
epidermal growth factor receptor (EGFR)-expressing metastatic colorectal cancer after failure 
of irinotecan-including cytotoxic therapy. 

• Erbitux in combination with radiation therapy is indicated for the treatment of patients with 
locally advanced squamous cell cancer of head and neck (SCCHN) 

On the basis of the data submitted by the Marketing Authorisation holder and additionally as requested 
by the CHMP, the indication related to colorectal cancer is revised as follows:  
Erbitux is indicated for the treatment of patients with epidermal growth factor receptor (EGFR)-
expressing, KRAS wild-type metastatic colorectal cancer.  

• in combination with chemotherapy 
• as a single agent in patients who have failed oxaliplatin- and irinotecan-based therapy and who 

are intolerant to irinotecan 
 

2. Clinical aspects 
 
Clinical studies on cetuximab as single agent or in combination with irinotecan-based regimens 
included in the current submission for metastatic CRC are presented in Table 1. 
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Table 2. Clinical Studies on Cetuximab in Combination With Oxaliplatin-based Regimens  

Study Design / subject population (metastatic CRC 
previously untreated with chemotherapy) 

Phase Study treatments * ITT  

EMR 62 202-047 Randomized, controlled / nonresectable CRC II Cetuximab+FOLFOX 
vs FOLFOX 

169 
168 

EMR 62 202-018 Uncontrolled / nonresectable CRC  
(pilot study for EMR 62 202-047) 

II Cetuximab+FOLFOX 43 

EMR 62 202-021 Uncontrolled  I/II Cetuximab+FUFOX 49 
ITT=intention to treat 

* Cetuximab was administered at the target dose: initial dose 400 mg/m² followed by weekly doses of 250 mg/m² 

NOTE: Studies EMR 62 202-018 and 021 were completed as of 31 July 2007. Study EMR 62 202-047 was completed for the primary 
efficacy analysis on this date. In the updated report submitted with this addendum the study was completed for all efficacy endpoints except 
survival. 

 
The 4-arm phase III study 80203 sponsored by the Cancer and Leukemia Group B (CALGB) 
compared FOLFIRI and FOLFOX with or without cetuximab in previously untreated subjects had to 
be prematurely closed due to slow accrual. A confirmatory phase III study in this setting (COIN) 
sponsored by the Medical Research Council (UK) is still recruiting patients.  
A direct comparison of cetuximab with the VEGF targeting antibody bevacizumab is being 
investigated in a study in the USA. This randomized, controlled, 3-arm, phase III study 80405 is 
sponsored by the CALGB (Cancer and Leukemia Group B) and SWOG (South West Oncology 
Group) and compares FOLFOX or FOLFIRI (investigator’s choice) in combination with bevacizumab, 
cetuximab or a combination of bevacizumab and cetuximab.  
These studies are not discussed in this submission. because they are either not completed or not of 
relevance for the indication targeted in the current enlargement submission. 
 
 

2. 1. Efficacy 

• CA225025 (prior irinotecan, oxaliplatin, fluoropyrimidine: “last-line”) 
 
A Phase III Randomized Study of Cetuximab versus Best Supportive Care (BSC) in Patients with 
Pretreated Metastatic Epidermal Growth Factor Receptor (EGFR)-Positive CRC – in 30 centres in 
Canada and 28 in centres in Australia, New Zealand, and Singapore, initiated 28-Aug-2003, completed 
on 06-Mar-2006 
 

Methods 

This was a multicentre, open-label, randomized Phase 3 study. Subjects were randomized (1:1) to 
receive cetuximab+BSC or BSC. Stratification was by centre and performance status (PS). 
An initial dose of cetuximab 400 mg/m2 infused over 120 minutes was administered at Week 1. A 
maintenance dose of 250 mg/m2 was infused over 60 minutes each subsequent week. 
Response rate and progression-free survival (PFS) were assessed every 8 weeks and classified by the 
investigator using the RECIST (Response Evaluation Criteria in Solid Tumors) criteria.  
Survival (primary endpoint) was evaluated every 4 weeks post-progression. PFS was calculated from 
the day of randomization until the first observation of progression or death due to any cause.  
There were altogether 4 protocol amendments, none of them of relevance for the integrity of the study.  
 
Key inclusion Criteria 
Subjects who signed informed consent, had measurable or evaluable disease, and met all of the 
following disease criteria were eligible for the study: 

 Histological proof of primary CRC that is metastatic 
 EGFR expression of tumour tissue by immunohistochemistry 
 Prior thymidylate synthase (TS) inhibitor (eg, 5-FU, capecitabine, 

raltitrexed, UFT) for adjuvant or metastatic disease  
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 Received and failed irinotecan-containing regimen or have documented unsuitability for an 
irinotecan-containing regimen 

 Received and failed an oxaliplatin-containing regimen or have documented unsuitability for an 
oxaliplatin-containing regimen 

 The only remaining standard available therapy as recommended by the investigator is BSC 
 ECOG PS of 0, 1, or 2 
 Adequate bone marrow, liver, and renal functions 

 
Randomization was performed centrally by the NCIC CTG (for the 30 Canadian sites) and by the 
AGITG (for the 28 Australian, New Zealand, and Singapore sites) using the NCIC’s randomization 
system. All sites in Australia, New Zealand and Singapore were considered one ‘site’ for the purpose 
of the randomization system. The randomization procedure dynamically minimized the imbalance 
between treatment groups within each stratification factor (centre and PS). 
The primary method used to compare OS between the 2 groups was a 2-sided log-rank test stratified 
by PS (ECOG 0-1 versus 2) at randomization. The HR of cetuximab+BSC over BSC and 2-sided 95% 
confidence interval (CI) were calculated based on a Coxregression model also stratified by PS (ECOG 
0-1 versus 2) at randomization.  
A stratified Cox regression model was fit to the data in order to assess the impact of treatment group 
on OS after adjusting for predefined prognostic factors at baseline (gender [male/female], age [< 
65/≥65], LDH [> UNL/≤UNL], alkaline phosphatase [> UNL/≤UNL], hemoglobin [CTC Grade 
≥1/CTC Grade 0], number of disease sites [> 2/≤2], number of previous chemotherapy drug classes [> 
2/≤2], primary tumour site [rectum only/colon], and presence of liver metastases [yes/no]).  
Analyses for PFS were similar to those for OS. 
 

 Figure 1 : Patient enrolment into CA225025 

 
Major eligibility violations as defined by the NCIC were uncommon (0.7% across both groups). 
Major protocol deviations were based upon the following criteria: 
• Treatment with cetuximab after an episode of HSR > CTC Grade 2 
• Treatment with an other anti-cancer therapy while on study 
A total of 58 subjects (10.0%) met the criteria of major protocol violation, 13 (4.5%) in the cetuximab 
group and 45 (15.8%) in the BSC group.  
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Despite eligibility violations and protocol deviations, all subjects were included in all analyses. 
 
 
 
Previous CRC treatments were similar between groups with a total of 97.7% of subjects received prior 
oxaliplatin therapy and 96.2% received irinotecan therapy. All subjects received 5-FU or equivalent. 
Most (82.9%) subjects received 2 to 4 prior chemotherapy regimens regardless of line of therapy. Prior 
radiotherapy was received by 202 (35.3%) of the 572 randomized subjects; therapy was adjuvant in 
12.9%, palliative in 19.1%, and both in 3.3%. 
 

Table 3. Baseline Demographic Variables for the FAS and KRAS Populations  

Characteristic FAS KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
BSC 

(N=287) 

BSC 
(N=285) 

Cmab + 
BSC 

(N=92) 

BSC 
(N=96) 

Cmab + 
BSC 

(N=54) 

BSC 
(N=57) 

Cmab + 
BSC 

(N=38) 

BSC  
(N=39) 

Gender, n (%)    

Male 186 (64.8) 182 (63.9) 64 (69.6) 62 (64.6) 37 (68.5) 37 (64.9) 27 (71.1) 25 (64.1)

Female 101 (35.2) 103 (36.1) 28 (30.4) 34 (35.4) 17 (31.5) 20 (35.1) 11 (29.0) 14 (35.9)

Age, years         

Median 63.0 63.6 62.4 65.1 63.7 64.9 60.1 65.8 

Range 28.6–88.1 28.7–85.9 38.6–81.0 35.5–85.9 39.1–81.0 35.5–85.9 38.6–80.5 37.4–82.6 

Age, n (%)    

<65 years 177 (61.7) 158 (55.4) 58 (63.0) 48 (50.0) 32 (59.3) 29 (50.9) 26 (68.4) 19 (48.7)

≥65 years 110 (38.3) 127 (44.6) 34 (37.0) 48 (50.0) 22 (40.7) 28 (49.1) 12 (31.6) 20 (51.3)

Ethnic origin, n (%)    

Caucasian 258 (89.9) 250 (87.7) 82 (89.1) 84 (87.5) 48 (88.9) 51 (89.5) 34 (89.5) 33 (84.6)

Black 5 (1.7) 4 (1.4) 4 (4.4) 2 (2.1) 3 (5.6) 1 (1.8) 1 (2.6) 1 (2.6)

Asian 20 (7.0) 25 (8.8) 4 (4.4) 6 (6.3) 2 (3.7) 4 (7.0) 2 (5.3) 2 (5.1)

Other 4 (1.4) 6 (2.1) 2 (2.2) 4 (4.2) 1 (1.9) 1 (1.8) 1 (2.6) 3 (7.7)

ECOG PS, n (%)    

0 72 (25.1) 64 (22.5) 26 (28.3) 17 (17.7) 16 (29.6) 11 (19.3) 10 (26.3) 6 (15.4)

1 148 (51.6) 154 (54.0) 51 (55.4) 57 (59.4) 31 (57.4) 31 (54.4) 20 (52.6) 26 (66.7)

2 67 (23.3) 67 (23.5) 15 (16.3) 22 (22.9) 7 (13.0) 15 (26.3) 8 (21.1) 7 (18.0)
BSC=best supportive care, Cmab=cetuximab, ECOG PS= Eastern Cooperative Oncology Group performance status, 
FAS=full analysis set, N=number of subjects 
 

Table 4: Overall Survival for the FAS and KRAS Populations  

Characteristic FAS KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control 

CA225025 (cetuximab + BSC)        

Total subjects 287 285 92 96 54 57 38 39 

No. (%) events 222 (77.4) 234 (82.1) 66 (71.7) 80 (83.3) 38 (70.4) 47 (82.5) 28 (73.7) 33 (84.6) 

Hazard ratio 0.77* 0.75 0.74 0.79 

95% CI 0.64, 0.92 0.537, 1.036 0.479, 1.154 0.476, 1.322 

Log-rank p-value 0.0046** 0.0792 0.1852 0.3734 

Median OS (months) 6.1 4.6 6.6 5.1 8.0 5.4 5.0 4.0 

95% CI 5.4, 6.7 4.2, 4.9 5.9, 8.3 4.0, 5.8 7.0, 10.1 4.5, 7.7 3.8, 6.4 3.2, 5.8 
BSC=best supportive care, CI=confidence interval, Cmab=cetuximab, ECOG PS= Eastern Cooperative Oncology Group 
performance status, FAS=full analysis set, OS=overall survival time 
* Adjusted for ECOG performance status 
** Stratified by ECOG performance status 
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Figure 2: Kaplan-Meier Plot of Overall Survival in Study CA225025 (KRAS Wild Type) 

SUBJECTS AT RISK
CET+BSC 54 49 40 21 9 3 1 0
BSC 57 44 24 15 9 3 2 0

CETUXIMAB + BSC
CENSORED

BSC
CENSORED

CETUXIMAB + BSC  N=  54    NO. DIED = 38  MEDIAN=  8.0 (95% CI= 7.0-10.1)
BSC  N=  57    NO. DIED = 47  MEDIAN=  5.4 (95% CI= 4.5- 7.7)

HAZARD RATIO CETUXIMAB + BSC OVER BSC: 0.74  (95% CI= 0.48 - 1.15)

STRATIFIED LOGRANK P-VALUE= 0.1852
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Figure 3: Survival in Study CA225025 (KRAS Mutant) 

SUBJECTS AT RISK
CET+BSC 38 28 12 6 4 1 1 0
BSC 39 27 12 6 4 2 1 0

CETUXIMAB + BSC
CENSORED

BSC
CENSORED

CETUXIMAB + BSC  N=  38    NO. DIED = 28  MEDIAN=  5.0 (95% CI= 3.8- 6.4)
BSC  N=  39    NO. DIED = 33  MEDIAN=  4.0 (95% CI= 3.2- 5.8)

HAZARD RATIO CETUXIMAB + BSC OVER BSC: 0.79  (95% CI= 0.48 - 1.32)

STRATIFIED LOGRANK P-VALUE= 0.3734
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Table 5- Figure 4:  PFS for the FAS and KRAS Populations  

Characteristic FAS KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control 

CA225025 (cetuximab + BSC)        

Total subjects 287 285 92 96 54 57 38 39 

No. (%) events 273 (95.1) 269 (94.4) 88 (95.7) 94 (97.9) 52 (96.3) 55 (96.5) 36 (94.7) 39 (100.0) 

Hazard ratio* 0.676 0.594 0.456 0.877 

95% CI 0.568, 0.804 0.438, 0.806 0.301, 0.692 0.552, 1.391 

Log-rank p-value <0.0001 0.0007 0.0002 0.5763 

Median PFS (months) 1.9 1.8 2.0 1.8 3.6 1.9 1.8 1.7 

95% CI 1.8, 2.1 1.8, 1.9 1.8, 3.5 1.8, 1.9 2.7, 5.4 1.8, 2.0 1.8, 1.9 1.6, 1.9 

 
PFS remained statistically significant for treatment group in the stratified Cox regression model (HR = 
0.706; 95% CI: 0589, 0.846; p = 0.0002) after adjusting for predefined baseline prognostic factors.   
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Figure 4: Kaplan-Meier Plot of PFS in Study CA225025 (KRAS Wild Type) 

 

Table 6: Tumor Response for the FAS and KRAS Populations  

 
 

• Study CA225006 (prior oxaliplatin and fluoropyrimidine: “second line”, add-on to 
irinotecan) 

 
A Randomized, Open-Label, Multicenter Study of Irinotecan and Cetuximab vs. Irinotecan as Second-
Line Treatment in Patients with Metastatic, EGFR-Positive Colorectal Carcinoma in 221 study centres 
in 18 countries worldwide. Subjects were randomized (1:1) to receive cetuximab+irinotecan or 
irinotecan alone. Randomization was stratified by study site and ECOG performance status (PS) (0-1 
versus 2).  
 
The primary objective was to determine whether overall survival is prolonged in subjects treated with 
cetuximab in combination with irinotecan (cetuximab+irinotecan) compared with irinotecan alone as 
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second-line therapy following treatment with a fluoropyrimidine and oxaliplatin-based, non-irinotecan 
containing regimen.  
Key secondary objectives included comparison between treatment arms for progression-free survival 
(PFS), tumour response, quality of life (QOL), and assessment of safety. 
 
Key Inclusion Criteria 

 Histologically documented CRC that is metastatic 
 EGFR positivity of tumour tissue by immunohistochemical evidence of EGFR expression 
 Prior fluoropyrimidine-containing regimen (5-FU, capecitabine, or UFT), for firstline treatment of 

metastatic disease 
 Prior oxaliplatin administered for first-line treatment of mCRC 
 Failed an oxaliplatin regimen for metastatic disease. Failure was defined as either progression of 

disease (clinical or radiologic) within 6 months of the last dose of any agent of an oxaliplatin-
based regimen, or intolerance to an oxaliplatin regimen. Intolerance to an oxaliplatin regimen was 
defined as discontinuation due to any of the following: severe allergic reaction, persistent severe 
neurotoxicity, or delayed recovery from toxicity preventing retreatment. 

 Adequate recovery from recent surgery, chemotherapy, or radiation therapy 
 ECOG PS of 0, 1, or 2 

An initial dose of cetuximab 400 mg/m2 infused over 120 minutes was administered at Week 1. A 
maintenance dose of 250 mg/m2 was infused over 60 minutes each subsequent week (licensed 
posology). 
 
The first dose of irinotecan was administered as a 90-minute infusion on Day 1. Subsequent doses 
were administered every 3 weeks at the same infusion rate. For subjects in the cetuximab+irinotecan 
arm, the irinotecan dose was given 60 minutes after completion of the cetuximab infusion. 
 
Irinotecan was administered at a dose of 350 mg/m2 for subjects < 70 years of age and 300 mg/m2 for 
subjects >70 years of age, or who had a PS score of 2, or had prior pelvic or abdominal irradiation. 
 
The primary analysis of survival was conducted by means of a two-sided, log-rank test stratified by PS 
(0-1 versus 2). Survival was also analyzed using estimates of confidence intervals for the hazard ratio 
and by Kaplan-Meier curves. Two different Cox models were employed to compute the hazard ratio, 
one in which treatment arm was the sole covariate and a second one in which the treatment effect was 
adjusted for age (< 65 years, = 65 years), number of involved disease sites (1, = 2) and liver 
metastases (yes, no). Both Cox models were stratified by level of PS at randomization (0-1, 2).  
 
The analyses of PFS and tumour response were based on the best response and date of progression 
provided by the investigator.  
 
There were altogether 8 protocol amendments, thereof 4 prior to the initiation of the study. Changes 
considered “major” are highlighted: 
Amendment 5 (5-Mar-2004) changed the starting dose for irinotecan in subjects older than 70 years, 
subjects who had received prior abdominal or pelvic radiationand subjects with a poor PS. 
Amendment 7 (02-Feb-2005) removed the requirement for an IRC to assess the tumour response and 
date of progression. 
Amendment 8 (02-Jun-2005) specified an interim analysis of survival on the first 800 randomized 
subjects followed for 6 weeks; and incorporated an early stopping rule into the protocol. 
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Table 7: Baseline Demographic Variables for the FAS and KRAS Populations  

Characteristic FAS KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
irinotecan 
(N=648) 

Irinotecan 
(N=650) 

Cmab + 
irinotecan
(N=146) 

Irinotecan
(N=154) 

Cmab + 
irinotecan

(N=97) 

Irinotecan
(N=95) 

Cmab + 
irinotecan 

(N=49) 

Irinotecan 
(N=59) 

Gender, n (%)    

Male 405 (62.5) 411 (63.2) 79 (54.1) 91 (59.1) 52 (53.6) 59 (62.1) 27 (55.1) 32 (54.2)

Female 243 (37.5) 239 (36.8) 67 (45.9) 63 (40.9) 45 (46.4) 36 (37.9) 22 (44.9) 27 (45.8)

Age, years         

Median 61.0 62.0 59.5 62.5 60.0 60.0 59.0 65.0 

Range 23.0–85.0 21.0–90.0 23.0–85.0 25.0–90.0 23.0–85.0 25.0–87.0 34.0–78.0 29.0–90.0 

Age, n (%)    

<65 years 393 (60.6) 375 (57.7) 91 (62.3) 88 (57.1) 57 (58.8) 60 (63.2) 34 (69.4) 28 (47.5)

≥65 years 255 (39.4) 275 (42.3) 55 (37.7) 66 (42.9) 40 (41.2) 35 (36.8) 15 (30.6) 31 (52.5)

Ethnic origin, n (%)    

Caucasian 589 (90.9) 600 (92.3) 109 (74.7) 123 (79.9) 73 (75.3) 76 (80.0) 36 (73.5) 47 (79.7)

Black 29 (4.5) 24 (3.7) 25 (17.1) 21 (13.6) 15 (15.5) 15 (15.8) 10 (20.4) 6 (10.2)

Asian 19 (2.9) 16 (2.5) 5 (3.4) 5 (3.2) 3 (3.1) 2 (2.1) 2 (4.1) 3 (5.1)

Other 11 (1.7) 10 (1.5) 7 (4.8) 5 (3.2) 6 (6.2) 2 (2.1) 1 (2.0) 3 (5.1)

ECOG PS, n (%)    

0 348 (53.7) 316 (48.6) 64 (43.8) 64 (41.6) 42 (43.3) 39 (41.1) 22 (44.9) 25 (42.4)

1 260 (40.1) 295 (45.4) 77 (52.7) 83 (53.9) 50 (51.5) 53 (55.8) 27 (55.1) 30 (50.8)

2 35 (5.4) 35 (5.4) 5 (3.4) 6 (3.9) 5 (5.2) 3 (3.2) 0 (–) 3 (5.1)

    

 

 

Table 8 -  Fig.8: Summary of Progression-free Survival: All Randomized Subjects 
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-> double Table 15 also includes this information 

Altogether 47% of subjects in the irinotecan arm received cetuximab either alone or in combination 
with other agents as anticancer therapy during follow-up, potentially confounding the survival 
analysis. Different post hoc, exploratory analyses were conducted to address the confounding effect of 
additional post-protocol anticancer therapy during follow-up. 

Table 9: Overall Survival for the FAS and KRAS Populations  

Characteristic FAS KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control 

CA225006 (cetuximab + irinotecan)       

Total subjects 648 650 146 154 97 95 49 59 

No. (%) events 445 (68.7) 429 (66.0) 105 (71.9) 93 (60.4) 66 (68.0) 53 (55.8) 39 (79.6) 40 (67.8) 

Hazard ratio 0.98* 1.25 1.29 1.28 

95% CI 0.85, 1.11 0.947, 1.660 0.894, 1.846 0.813, 2.005 

Log-rank p-value 0.7115** 0.1133 0.1755 0.2874 

Median OS (months) 10.7 10.0 9.3 11.3 10.9 11.6 8.4 10.7 

95% CI 9.6, 11.3 9.1, 11,3 7.7, 11.2 9.5, 12.3 7.8, 13.2 9.5, 18.6 6.1, 11.0 8.4, 14.0 

BSC=best supportive care, CI=confidence interval, Cmab=cetuximab, ECOG PS= Eastern Cooperative Oncology Group performance status, 
FAS=full analysis set, OS=overall survival time 

* Adjusted for ECOG performance status 

** Stratified by ECOG performance status 

 

Table 10: PFS for the FAS and KRAS Populations  

Characteristic FAS KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control 

CA225006 (cetuximab + irinotecan)       

Total subjects 648 650 146 154 97 95 49 59 

No. (%) events 610 (94.1) 598 (92.0) 134 (91.8) 142 (92.2) 87 (89.7) 88 (92.6) 47 (95.9) 54 (91.5) 

Hazard ratio* 0.692 0.838 0.773 0.996 

95% CI 0.617, 0.776 0.659, 1.065 0.572, 1.044 0.668, 1.485 

Log-rank p-value <0.0001 0.1526 0.0954 0.9853 

Median PFS (months) 4.0 2.6 3.5 2.8 4.0 2.8 2.6 2.7 

95% CI 3.2, 4.1 2.1, 2.7 2.7, 4.0 2.4, 3.0 2.8, 5.4 2.4, 3.3 1.5, 3.6 1.5, 2.8 

 

Table 11: Tumor Response for the FAS and KRAS Populations  

Characteristic FAS  KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control 

CA225006 (cetuximab + irinotecan)       

Total subjects 648 650 146 154 97 95 49 59 

Best overall response, n 
(%) 

        

CR 9 (1.4) 1 (0.2) 2 (1.4) 0 (–) 1 (1.0) 0 (–) 1 (2.0) 0 (–)

PR 97 (15.0) 26 (4.0) 14 (9.6) 10 (6.5) 9 (9.3) 7 (7.4) 5 (10.2) 3 (5.1)

SD 292 (45.1) 271 (41.7) 70 (48.0) 70 (45.5) 49 (50.5) 44 (46.3) 21 (42.9) 26 (44.1)

PD 174 (26.9) 243 (37.4) 39 (26.7) 55 (35.7) 22 (22.7) 33 (34.7) 17 (34.7) 22 (37.3)

ORR, n (%) 106 (16.4) 27 (4.2) 16 (11.0) 10 (6.5) 10 (10.3) 7 (7.4) 6 (12.2) 3 (5.1)
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Characteristic FAS  KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control 

95% CI 13.6, 19.4 2.8, 6.0 6.4, 17.2 3.2, 11.6 5.1, 18.1 3.0, 14.6 4.6, 24.8 1.1, 14.2

p-value * <0.0001 0.22 0.61 0.29 

 
• EMR 62 202-013 (first-line metastatic CRC as add-on to FOLFIRI) 

Randomized, open-label, multicenter, study comparing 5-FU/FA + irinotecan (FOLFIRI) + cetuximab 
compared to FOLFIRI alone in the first-line treatment of subjects with metastatic CRC having EGFR-
detectable tumours. Cetuximab was administered at 400 mg/m² for the first dose and 250 mg/m²/week 
for all subsequent doses.  
The FOLFIRI regimen comprised a 2-weekly regimen of irinotecan (180 mg/m² on day 1), 5-FU (400 
mg/m² bolus, followed by a 46-hour continuous infusion of 2400 mg/m² on day 1) and FA (400 mg/m² 
[racemic] or 200 mg/m² [L-form] on day 1). 
Treatment was continued until occurrence of PD or unacceptable toxicity. 
Tumour assessments were performed every 8 weeks. Tumour scans were evaluated by a blinded IRC.  
 
After the end of study treatment, information on further anticancer treatment and survival was 
collected every 3 months. An independent Data Safety Monitoring Board (DSMB) reviewed safety 
after inclusion of 400 and all subjects. The sponsor was not privy to the information presented to the 
DSMB. QoL was assessed using the EORTC QLQ-C30 (version 3.0) questionnaire at baseline and 
every 8 weeks after randomization. 
Primary endpoint: PFS 

Study subjects: 1198 subjects were randomized and treated (ITT population): 599 cetuximab + 
FOLFIRI and 599 FOLFIRI alone. Most subjects were from Western (44.7%) or Eastern Europe 
(34.0%). 
 
Randomization stratification factors: ECOG performance status (0–1 vs 2) and region (Western 
Europe, Eastern Europe, Other). 

Table 12: Baseline Demographic Variables for the FAS and KRAS Populations  

Characteristic FAS KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
FOLFIRI 
(N=599) 

FOLFIRI 
(N=599) 

Cmab + 
FOLFIRI
(N=277) 

FOLFIRI
(N=263) 

Cmab + 
FOLFIRI
(N=172) 

FOLFIRI
(N=176) 

Cmab + 
FOLFIRI 
(N=105) 

FOLFIRI 
(N=87) 

Gender, n (%)         

Male 369 (61.6) 356 (59.4) 172 (62.1) 140 (53.2) 105 (61.0) 96 (54.5) 67 (63.8) 44 (50.6)

Female 230 (38.4) 243 (40.6) 105 (37.9) 123 (46.8) 67 (39.0) 80 (45.5) 38 (36.2) 43 (49.4)

Age, years         

Median 61.0 61.0 61.0 62.0 61.0 60.5 62.0 63.0 

Range 22.0–82.0 19.0–84.0 22.0–79.0 22.0–79.0 24.0–79.0 22.0–79.0 22.0–79.0 32.0–79.0 

Age, n (%)    

<65 years 374 (62.4) 377 (62.9) 174 (62.8) 170 (64.4) 109 (63.4) 120 (68.2) 65 (61.9) 50 (57.5)

≥65 years 224 (37.4) 222 (37.1) 102 (36.8) 93 (35.4) 63 (36.6) 56 (31.8) 39 (37.1) 37 (42.5)

Ethnic origin, n (%)    

Caucasian 513 (85.6) 514 (85.8) 263 (94.9) 258 (98.1) 161 (93.6) 172 (97.7) 102 (97.1) 86 (98.9)

Black 2 (0.3) 5 (0.8) 1 (0.4) 1 (0.4) 1 (0.6) 1 (0.6) 0 (–)  0 (–) 

Asian 75 (12.5) 75 (12.5) 9 (3.2) 3 (1.1) 6 (3.5) 2 (1.1) 3 (2.9) 1 (1.1)

Other/missing 9 (1.5) 5 (0.8) 4 (1.5) 1 (0.4) 4 (2.3) 1 (0.6) 0 (–)  0 (–)

ECOG PS, n (%)    

0 330 (55.1) 318 (53.1) 153 (55.2) 144 (54.8) 99 (57.6) 104 (59.1) 54 (51.4) 40 (46.0)

1 248 (41.4) 260 (43.4) 113 (40.8) 112 (42.6) 66 (38.4) 65 (36.9) 47 (44.8) 47 (54.0)

2 21 (3.5) 21 (3.5) 11 (4.0) 7 (2.7) 7 (4.1) 7 (4.0) 4 (3.8) 0 (–)
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Cmab=cetuximab, ECOG PS= Eastern Cooperative Oncology Group performance status, FAS=full analysis set, N=number of subjects 

 

Table 13: PFS for the FAS and KRAS Populations  

Characteristic FAS KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control 

EMR 62 202-013 (cetuximab + FOLFIRI)       

Total subjects 599 599 277 263 172 176 105 87 

No. (%) events 298 (49.7) 322 (53.8) 134 (48.4) 138 (52.5) 76 (44.2) 95 (54.0) 58 (55.2) 43 (49.4) 

Hazard ratio* 0.851 0.822 0.684 1.069 

95% CI 0.726, 0.998 0.645, 1.048 0.501, 0.934 0.710, 1.610 

Log-rank p-value 0.0479 0.1141 0.0167 0.7496 

Median PFS (months) 8.9 8.0 9.2 8.7 9.9 8.7 7.6 8.1 

95% CI 8.0, 9.5 7.6, 9.0 8.0, 11.0 7.6, 9.4 8.7, 14.6 7.4, 9.9 6.7, 9.4 7.5, 9.4 

 

Figure 9:  Kaplan-Meier Plot of PFS in Study EMR 62 202-013 (KRAS Wild Type) 
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Figure 10:  Kaplan-Meier Plot of PFS in Study EMR 62 202-013 (KRAS Mutant) 

 

Table 14: Tumor Response for the FAS and KRAS Populations  

Characteristic FAS  KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control 

EMR 62 202-013 (cetuximab + FOLFIRI)       

Total subjects 599 599 277 263 172 176 105 87 

Best overall response, n 
(%) 

        

CR 3 (0.5) 2 (0.3) 2 (0.7) 0 (–) 2 (1.2) 0 (–) 0 (–) 0 (–)

PR 278 (46.4) 230 (38.4) 138 (49.8) 111 (42.2) 100 (58.1) 76 (43.2) 38 (36.2) 35 (40.2)

SD 224 (37.4) 280 (46.7) 102 (36.8) 117 (44.5) 53 (30.8) 77 (43.8) 49 (46.7) 40 (46.0)

PD 53 (8.8) 54 (9.0) 19 (6.9) 23 (8.7) 9 (5.2) 16 (9.1) 10 (9.5) 7 (8.0)

ORR, n (%) 281 (46.9) 232 (38.7) 140 (50.5) 111 (42.2) 102 (59.3) 76 (43.2) 38 (36.2) 35 (40.2) 

95% CI 42.9, 51.0 34.8, 42.8 44.5, 56.6 36.2, 48.4 51.6, 66.7 35.8, 50.9 27.0, 46.2 29.9, 51.3 

p-value 0.0038 0.0624 0.0025 0.46 
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Table 15: Surgery with curative intent in study EMR 62 202-013 (ITT population) 

 
 

• EMR 62 202-047(First-line metastatic, add-on to FOLFOX-4) 

The primary objective was to assess whether the rate of best confirmed response was superior with 
infusional 5-FU/FA plus oxaliplatin (FOLFOX-4) plus cetuximab compared to FOLFOX-4 alone in 
the first-line treatment of subjects with metastatic CRC having EGFR-detectable tumors. 

Cetuximab was administered at 400 mg/m² for the first dose and 250 mg/m²/week for all subsequent 
doses. The FOLFOX-4 regimen comprised a 2 weekly regimen of oxaliplatin (85 mg/m² on day 1), FA 
(200 mg/m² on days 1 and 2), and 5-FU (400 mg/m² bolus followed by a 22 h continuous infusion of 
600 mg/m² on days 1 and 2). Treatment was continued until occurrence of PD or unacceptable 
toxicity. Assessment of disease was performed every 8 weeks. Tumor scans were evaluated by a 
blinded Independent Review Committee (IRC). After the end of study treatment, information on 
further anticancer treatment and survival was collected every 3 months. 
Inclusion criterion was the first occurrence of metastatic disease (not curatively resectable). 
Exclusion criteria were: Previous oxaliplatin-based chemotherapy and previous chemotherapy for 
CRC except adjuvant treatment with PD documented >6 months after the end of adjuvant treatment. 
The study was stratified by  ECOG performance status 0 and 1 vs 2. 

Table 16. Baseline Demographic Variables for the FAS and KRAS Populations  

Characteristic FAS KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
FOLFOX 
(N=169) 

FOLFOX 
(N=168) 

Cmab + 
FOLFOX
(N=113) 

FOLFOX
(N=120) 

Cmab + 
FOLFOX

(N=61) 

FOLFOX
(N=73) 

Cmab + 
FOLFOX 

(N=52) 

FOLFOX 
(N=47) 

Gender, n (%)    

Male 89 (52.7) 92 (54.8) 57 (50.4) 66 (55.0) 30 (49.2) 44 (60.3) 27 (51.9) 22 (46.8)

Female 89 (47.3) 76 (45.2) 56 (49.6) 54 (45.0) 31 (50.8) 29 (39.7) 25 (48.1) 25 (53.2)

Age, years         

Median 62.0 60.0 59.0 59.5 59.0 59.0 59.5 61.0 

Range 24–82 30–82 24–82 30–82 24–74 36–82 41–82 30–75 

Age, n (%)    

<65 years 96 (56.8) 109 (64.9) 70 (61.9) 77 (64.2) 39 (63.9) 46 (63.0) 31 (59.6) 31 (66.0)

≥65 years 73 (43.2) 59 (35.1) 43 (38.1) 43 (35.8) 22 (36.1) 27 (37.0) 21 (40.4) 16 (34.0)

Ethnic origin, n (%)    

Caucasian 169 (100) 167 (99.4) 113(100.0) 119 (99.2) 61 (100.0) 72 (98.6) 52 (100.0) 47 (100.0)

Other 0 (–) 1 (0.6) 0 (–) 1 (0.8) 0 (–) 1 (1.4) 0 (–) 0 (–)

ECOG PS, n (%)    

0 65 (38.5) 75 (44.6) 34 (30.1) 50 (41.7) 19 (31.1) 27 (37.0) 15 (28.8) 23 (48.9)

1 89 (52.7) 76 (45.2) 70 (61.9) 56 (46.7) 37 (60.7) 37 (50.7) 33 (63.5) 19 (40.4)

2 15 (8.9) 17 (10.1) 9 (8.0) 14 (11.7) 5 (8.2) 9 (12.3) 4 (7.7) 5 (10.6)

Cmab=cetuximab, ECOG PS= Eastern Cooperative Oncology Group performance status, FAS=full analysis set, N=number of subjects 
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Table 17: Tumor Response for the FAS and KRAS Populations (primary endpoint)  

Characteristic FAS  KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control 

EMR 62 202-047 (cetuximab + FOLFOX)       

Total subjects 169 168 113 120 61 73 52 47 

Best overall response, n 
(%) 

        

CR 3 (1.8) 3 (1.8) 2 (1.8) 3 (2.5) 2 (3.3) 1 (1.4) 0 (–) 2 (4.3)

PR 75 (44.4) 64 (38.1) 52 (46.0) 47 (39.2) 35 (57.4) 26 (35.6) 17 (32.7) 21 (44.7)

SD 65 (38.5) 70 (41.7) 46 (40.7) 47 (39.2) 19 (31.1) 30 (41.1) 27 (51.9) 17 (36.2)

PD 18 (10.7) 21 (12.5) 10 (8.8) 17 (14.2) 3 (4.9) 12 (16.4) 7 (13.5) 5 (10.6)

ORR, n (%) 78 (46.2) 67 (39.9) 54 (47.8) 50 (41.7) 37 (60.7) 27 (37.0) 17 (32.7) 23 (48.9)

95% CI 38.5, 54.0 32.4, 47.7 38.3, 57.4 32.7, 51.0 47.3, 72.9 26.0, 49.1 20.3, 47.1 34.1, 63.9 

p-value  0.243 0.390 0.011 0.106 

BSC=best supportive care, CI=confidence interval, Cmab=cetuximab, CR=complete response, FAS=full analysis set, n=number of subjects, 
ORR=objective response rate, PD=progressive disease, PR=partial response, SD=stable disease 

 

Table 18 and Figure 9: PFS for the FAS and KRAS Populations  

Characteristic FAS KRAS evaluable KRAS wild type KRAS mutant 

 Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control Cmab + 
control 

Control 

EMR 62 202-047 (cetuximab + FOLFOX)       

Total subjects 169 168 113 120 61 73 52 47 

No. (%) events 102 (60.4) 102 (60.7) 69 (61.1) 74 (61.7) 30 (49.2) 48 (65.8) 39 (75.0) 26 (55.3) 

Hazard ratio* 0.931 0.928 0.570 1.830 

95% CI 0.705, 1.230 0.665, 1.295 0.358, 0.907 1.095, 3.056 

Log-rank p-value 0.6170 0.6609 0.0163 0.0192 

Median PFS (months) 7.2 7.2 7.3 7.2 7.7 7.2 5.5 8.6 

95% CI 5.6, 7.7 6.0, 7.8 5.6, 8.1 6.0, 7.9 7.1, 12.0 5.6, 7.4 4.0, 7.4 6.5, 9.5 

* Hazard ratio for cetuximab + control over control  

 

Patients at Risk Progression-free time (months)
Cet.+Oxal. 61 55 45 31 20 16 4
Oxal. 73 56 45 30 13 5 2

WT (cut-off 1 March 2007)

P:\Drugs\Erbitux\EMR_062202\Project_tasks\CSE_2007_EU_questions\\Programs\TLFs\EMR62202_047_PFSWT.emf --- Loos, 15FEB08

No of Patients
Progression
Censored
Median
95% CI

Log Rank P-Value : 0.0163 HR: 0.570 [0.358,0.907]

Cet.+Oxal.
61
30 (49.2%)
31 (50.8%)
7.7 mo
[7.1, 12.0]

Oxal.
73
48 (65.8%)
25 (34.2%)
7.2 mo
[5.6, 7.4]

Cet. + Oxal. Oxal.

Ka
pl

an
-M

ei
er

 E
st

im
at

e

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 2 4 6 8 10 12

WT (cut-off 1 March 2007)

P:\Drugs\Erbitux\EMR_062202\Project_tasks\CSE_2007_EU_questions\\Programs\TLFs\EMR62202_047_PFSWT.emf --- Loos, 15FEB08

Cet. + Oxal. Oxal.

Ka
pl

an
-M

ei
er

 E
st

im
at

e

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 2 4 6 8 10 12

WT (cut-off 1 March 2007)

P:\Drugs\Erbitux\EMR_062202\Project_tasks\CSE_2007_EU_questions\\Programs\TLFs\EMR62202_047_PFSWT.emf --- Loos, 15FEB08

Cet. + Oxal. Oxal.

Ka
pl

an
-M

ei
er

 E
st

im
at

e

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 2 4 6 8 10 12

 
 



16 

Discussion on clinical efficacy 

Today it appears clear that the activity of EGFR targeting compounds in the treatment of CRC to a 
large extent is confined to patients with tumours expressing wild type KRAS,  a proto-oncogene with 
point mutations which have been associated to various cancers (melanoma, thyroid carcinoma acute 
myelogenous and lymphoblastic leukaemia) and response to treatment. With respect to EGFR 
expression, published data are partly conflicting but in most studies no relationship has been 
demonstrated between IHC and/or FISH for EGFR expression and activity of EGFR targeting 
compounds. In the submitted studies no relationship was demonstrated between activity of cetuximab 
and EGFR expression by IHC (percentage positive cells of intensity of staining). 

As part of the evaluation of this variation application the CHMP requested the MAH to submit any 
available FISH data for EGFR expression and to subgroup efficacy data per KRAS status.  

Based on the overall efficacy data, a favourable benefit is considered proven in monotherapy in the 
“last line setting” (study CA225025). It could be argued that the percentage of patients with PS 2 is 
too limited (about 25%) as monotherapy first of all is reserved for patients unlikely to benefit from 
combination therapy irinotecan + cetuximab (already licensed combination as “last-line” therapy). 
Patients included in study CA225025 are reasonably representative for patients likely to be treated 
with cetuximab in monotherapy in clinical practice.  

Only a small subset of patients had tumour samples where KRAS analyses were possible. In the 
KRAS evaluable population, there is an imbalance with respect to ECOG PS favouring the 
experimental arm.  
Tumour response and progression were assessed by the investigator, which is not ideal for an open 
label trial, but acceptable as survival was the primary endpoint. Survival data are considered mature 
(75 – 80% of events expected over long term) and robust. PFS data provide the support needed in the 
overall assessment of efficacy. The PFS curves separate first around the median, i.e. data are 
compatible with heterogeneity as regards the anti-tumour activity. Taking PFS data and panitumumab 
data into account, it is found fully justified to conclude that benefit is restricted to patients with 
tumours with wild type KRAS. As relevant benefit to the patient is considered established in the full 
study population it is also concluded that this is the case in the wild type KRAS population, even 
though the small number of patients with tumours evaluable for KRAS status makes it hard to estimate 
the magnitude of patient benefit in terms of survival.   

The second line study (as add-on to irinotecan) study was conducted open label and tumour response 
and progression were not independently adjudicated. As cross-over to cetuximab became possible 
during the study due to commercialisation of Erbitux, investigator bias in the assessment of PFS and 
response rate is a clear possibility. The apparent treatment effect in terms of PFS and HR is 0.7, 
corresponding to median difference of about 1½ months. Note that in contrast to studies CA225025 
(last-line) and EMR 62 202-028, PFS curves appear to separate rather early.  

No effect was seen in terms of the primary endpoint, overall survival, HR 0.98. There is an obvious 
possibility that cross-over (too early in some cases) and other next line therapies confounded survival 
data as normally a PFS HR of 0.7 in CRC, second line would be expected to translate to a survival 
benefit. However, PFS data were not independently adjudicated and are subject to possible bias.  
Second-line data are more problematic. Also in this study, only a minority of tumour samples were 
available for KRAS analyses. There is an imbalance with respect to age favouring the experimental 
arm in the KRAS evaluable population. Comparing FAS with KRAS, it is noticed that ECOG PS 
tended to be poorer in the KRAS population, however, the difference is rather minor and probably not 
relevant.  
 
Efficacy data in this study are hard to interpret. PFS data comparing KRAS wild type vs. mutant 
behave as expected, but otherwise (tumour response, survival) results are inconsistent. Normally, the 
absence of activity in terms of improvement in PFS in the KRAS mutant population would be 
regarded as indicating that there is no relevant bias in the assessment of PFS, but the number of KRAS 
evaluable individuals is small, especially in the KRAS mutant group of patients and survival data 
indicate that there might be important hidden imbalances. These imbalances would normally be 
expected to be reflected also in terms of PFS, i.e. a higher HR than 1 would be expected in the KRAS 
mutant population. Similarly, tumour response data are inconsistent. Altogether it is considered wise 
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to view data as inconclusive, i.e. that a PFS bias cannot be excluded. There are, however, no good 
reasons to assume that cetuximab would be inactive as add-on to irinotecan. Actually, it has been 
demonstrated previously that cetuximab as add-on reverses secondary resistance to irinotecan. Given 
the pharmacology of cetuximab, it is neither plausible that the fact that this second-line study recruited 
patients after failure on 5FU oxaliplatin based therapies would affect the activity of cetuximab. 
Altogether, this study should be viewed as a failed study, but the results should not negatively affect 
the overall conclusions drawn from the studies programme.  
 

First-line data in the overall population are compatible with a beneficial, but less robustly documented 
effect. In the “add-on to FOLFIRI” study the results are as expected. Activity is confined to wild type 
KRAS. The increase in response rate + 16%, an HR of 0.68 and a median PFS difference of about 2+ 
months is considered relevant. The increased percentage of patients undergoing surgery with curative 
intent provides supportive evidence of clinical relevance. Survival data are still immature and should 
be submitted as a FUM. In the small randomized study where Erbitux is add-on to FOLFOX, there is 
an apparent negative treatment effect in the KRAS mutant population. This is most likely due to 
baseline imbalances including better performance status in the control group. An HR of 0.6 and an 
increased response rate with 23% (absolute) is compatible with clinically relevant add-on activity.  
 

The assessment of efficacy, as based on data related to the activity in KRAS wild type patients, and an 
overall assessment taking into account the full spectrum of studies conducted in patients with 
metastatic CRC give evidence of a positive risk –benefit ratio in the indication as specified in wild-
type KRAS patients. 

2.2. Clinical safety 
Patient exposure 

Table 19:Key exposure data to cetuximab in studies CA225025, CA225006, and EMR 62 202-013 

 
Adverse events 



18 

Table 20: AEs with higher frequency in the cetuximab group vs control group of study 
CA225025, CA225006, or EMR 62 202-013 

 
“X” in the table above denotes that there was a higher frequency of the specified AE in the cetuximab 
group vs. the control group (difference between treatment groups: ≥10% subjects for CA225025; 
≥5% subjects for CA225006 and EMR 62 202-013). 
 
All of the AEs that were more common in the cetuximab groups than in the control groups of all 3 
randomized, controlled studies were known side effects of cetuximab (skin reactions, pyrexia, and 
stomatitis). 
 
Most of the AEs that were more common in the cetuximab groups of 2 studies were also known side 
effects of cetuximab (acne, conjunctivitis, dermatitis acneiform, exfoliative rash, mucosal 
inflammation, nail disorders, paronychia, and skin fissures). In addition, diarrhoea and fatigue were 
both more frequent in the cetuximab groups of studies CA225025 and CA225006. 
 
The following AEs that were more common in the cetuximab group of 1 study are also known to be 
associated with cetuximab: headache, various skin disorders, hypomagnesemia, and hypokalemia. 
Other AEs observed with a higher incidence in 1 study were abdominal pain, anorexia, asthenia, back 
pain, cough, epistaxis, infection without neutropenia, insomnia, neutropenia, “pain other”, palmar-
plantar erythrodysesthesia (PPE) syndrome, and weight decreased. 
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Serious adverse events and deaths 

Table 21: Grade 3 or 4 AEs occurring in ≥5% of subjects or Grade 4 AEs occurring in ≥1% 
subjects in any treatment group in CA225025 
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Table 22: Grade 3 or 4 AEs occurring in ≥5% of subjects or grade 4 AEs occurring in ≥1% of 
subjects in any treatment group in CA225006 

 
Table 23: Grade 3 or 4 AEs occurring in ≥5% of subjects or Grade 4 AEs occurring in ≥1% of 
subjects in any treatment group in EMR 62 202-013 

 
Deaths 

Table 24: Number (%) of deaths up to 30 days after last dose of cetuximab in study CA225025 
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Table 25: Number (%) of deaths up to 30 days after last dose of study treatment in study 
CA225006 

 
Table 26: Number (%) of deaths up to 30 days after last dose of study treatment in study EMR 
62 202-013 

 
 

Special AE categories 

Acne-like rash and mucositis. Incidences and severities of acne-like rash and mucositis were in line 
with previous findings and consistent with the current product labeling. 
 
Infusion Related Reactions. Incidences of IRRs in the 2 MedDRA-coded studies were in line with 
previous findings.  Further analyses on first occurrence, intervention, outcome, and re-exposure were 
performed on cetuximab-treated subjects who experienced grade 3 or 4 IRRs (26/1238 [2.1%] subjects 
in studies CA225006 and EMR 62 202-013) or HSR/allergic reactions (13 [4.5%] subjects in study 
CA225025). Findings were as expected. 
 
In studies CA225006 and EMR 62 202-013, cetuximab therapy was discontinued permanently in 21 
subjects following a grade 3 or 4 IRR. Five subjects were re-exposed. One of these subjects 
experienced a second grade 3 IRR and was then permanently discontinued. The 4 remaining subjects 
continued cetuximab treatment without experiencing any subsequent IRRs. 
 
In study CA225025, 14 subjects experienced a grade 3 or 4 AE classified as HSR/allergic reaction. 
Cetuximab therapy was discontinued permanently in 2 subjects and treatment was continued in the 
remaining 12 subjects. Four of these subjects experienced a second HSR with a subsequent cetuximab 
infusion (1 grade 4, 3 grade 2) leading to permanent discontinuation of cetuximab treatment in 2 
subjects. 
 
Haemorrhage. The data from the 3 randomized, controlled studies indicate that cetuximab slightly 
increases the incidence of mild to moderate epistaxis which is a known symptom of mucositis. 
 
Cardiac events. Administration of cetuximab as a single agent with BSC in study CA225025 did not 
result in any medically relevant imbalances with respect to BSC in cardiac events.  
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Table 27: Number (%) of subjects with cardiac events in studies CA225006 and EMR 62 202-
013 

 
 
Thromboembolic events: In study CA225025, the incidences of the NCI-CTC AE 
“thrombosis/embolism” were comparable in the cetuximab + BSC and BSC groups. 
 
Table 28: Number (%) of subjects with pulmonary embolism and thromboembolic events in 
studies CA225006 and EMR 62 202-013 

 
 
CVA / cerebral ischemia. There were no cases of CVA/cerebral ischemia in study CA225025. 
Overall incidences in the 2 other randomized, controlled studies were low with similar frequencies 
between treatment groups in study EMR 62 202-013 and a slightly higher incidence in the cetuximab 
+ irinotecan group of study CA225006.  
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Eye disorders. The incidence of conjunctivitis with cetuximab as a single agent (3.8% in study 
CA225025) and in combination with irinotecan (7.7% in study CA225006) were close to the 
anticipated frequency of about 5% as described in the current product labeling. 
 
A slightly higher incidence of conjunctivitis was observed with cetuximab in combination with 
FOLFIRI (13.5% in study EMR 62 202-013). These data suggest that the incidence of conjunctivitis 
may increase with longer exposure of subjects to cetuximab.  
 
Time to event analysis of diarrhoea: The cumulative risk of developing diarrhoea under cetuximab + 
BSC in study CA225025 was significantly higher than under BSC (at 6 weeks 16.8 vs. 5.1%).  
 
In both studies in which cetuximab was given in combination with irinotecan-based regimens, results 
were in line with the hypothesis that cetuximab increased the risk of diarrhoea. However, results 
differed, with the highest risk for the 350 mg/m² irinotecan regimen every 3 weeks. In general, a 
plateau for the development of first-time diarrhoea grade ≥1 or grade ≥3 was reached within 3 to 6 
months. 
Laboratory findings 

• Mild to moderate increases in liver enzymes (ALAT, ASAT and/or AP) are known to occur with 
cetuximab and were observed in all 3 randomized, controlled target indication studies.  

 
• Decreases in the electrolytes magnesium, calcium, and potassium were also seen in all 3 studies. 

These decreases were very common and were generally of mild to moderate intensity. The most 
comprehensive data on serum magnesium are provided in study CA225025 which comprised 
routine serum magnesium measurements from the start of the study. In this study, serum 
magnesium decreases were observed in about 50% of subjects and were severe in 6% of 
subjects.  

 
Table 29: Number (%) subjects with grade 3 or 4 hypomagnesemia and any grade hypokalemia 
and /or hypocalcemia in studies CA225025 and CA225006 
 

 
 

• A higher incidence of low serum albumin was observed in the cetuximab treatment groups in 
studies CA225006 and EMR 62 202-013. The relationship to cetuximab treatment is unclear. 

 
• The frequency of low ANC grade 3 or 4 was higher in the cetuximab + irinotecan group 

compared to the irinotecan group in study CA225006 
 
Discussion on Clinical Safety:  

Cetuximab has a non-trivial safety profile including fatalities. Most reactions are related to the 
pharmacology of the compound and, e.g. the increased incidence of severe diarrhoea in irinotecan 
treated patients is a concern. The high incidence of IRR is also notable for this chimeric antibody.  
Infusion related reactions, sometimes severe, are problematic, but in essence there are no new 
findings.  
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On a qualitative level, reported events likely to be related to cetuximab therapy are in agreement with 
listed events in the SPC.   
The incidence and pattern of Grade 3 and 4 AEs differ between study populations. As expected 
fatigue, dyspnea and pain are commonly observed in the BSC comparative study, but treatment with 
cetuximab appears to contribute.  
In the irinotecan add-on study, there is an increased incidence of febrile neutropenia, probably related 
to an increased incidence of diarrhoea, but also severe neutropenia seems to be increased in the 
cetuximab arm. Whether this holds true also if only scheduled assessments of neutropenia are listed is 
unclear (non-trivial diarrhoea should trigger testing for neutropenia in clinical practice).  
Overall the adverse event pattern is what would be expected for cetuximab alone and in combination 
with chemotherapy. Comment: Except for rather few obvious cases, it is never easy to define whether 
the cause of death should be attributed to the underlying disease, interaction between treatment and 
disease, or therapy. Data are, however, compatible with an increased risk for death in patients 
administered cetuximab as add-on to chemotherapy. 
The increased incidence of pulmonary embolism and deep vein thrombosis is reflected in the SPC.  
 
Risk management Plan 
 
The MAH submitted an updated RMP to reflect the extension of indication. 
 
The summary of identified risks, proposed PhV and risk minimisation activities is presented in Table 
30. 
 
Table 30: 
Important identified risks Proposed pharmacovigilance 

activities 
Proposed risk minimisation 
activities 

Infusion-related reaction Routine pharmacovigilance Included in sections 4.2, 4.3, 4.4 
and 4.8 of the proposed SPC 

Skin reactions  Routine pharmacovigilance Included in sections 4.4 and 4.8 
of the proposed SPC 

Superfections of skin lesions 
and subsequent complications 

Routine pharmacovigilance Included in section 4.8 of the 
proposed SPC 

Diarrhea Routine pharmacovigilance Included in section 4.8 of the 
proposed SPC 

Hypomagnesaemia Routine pharmacovigilance Included in sections 4.4 and 4.8 
of the proposed SPC 

Pulmonary embolism  Routine pharmacovigilance Included in section 4.8 of the 
proposed SPC 

Deep vein thrombosis Routine pharmacovigilance Included in section 4.8 of the 
proposed SPC 

Cardiac ischemia including 
myocardial infarction and 
congestive heart failure (in 
combination with infusional 5-
FU) 

Routine pharmacovigilance Included in sections 4.5 and 4.8 
of the proposed SPC 

Palmar-plantar 
erythrodysesthesia syndrome (in 
combination with infusional 5-
FU) 

Routine pharmacovigilance Included in sections 4.5 and 4.8 
of the proposed SPC 

Increase in liver enzymes levels 
(ASAT, ALAT, AP) 

Routine pharmacovigilance Included in section 4.8 of the 
proposed SPC 

 
User Testing 
 
User testing has been performed in accordance with the guideline. The testing resulted in appropriate 
revisions of the package leaflet.  
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3. Overall Discussion and benefit- risk assessment 
 
This submission relies on four randomised trials, but the registration study for cetuximab (BOND) 
should also be taken into account in the overall assessment of the activity of cetuximab in patients 
with metastatic colorectal carcinoma (CRC). 
 
Extensive data now demonstrate that use of cetuximab should be restricted to patients with tumours 
not harbouring activating KRAS mutations.  
 
In the KRAS wild type population, clinically relevant add-on activity in terms of improved PFS has 
been demonstrated first-line and to the standard regimens FOLFIRI and FOLFOX4. The BOND study, 
comparing cetuximab + irinotecan with cetuximab alone in patients refractory to irinotecan, showed 
that cetuximab reversed secondary irinotecan resistance and it has now been demonstrated that 
cetuximab alone in this setting shows clinically relevant activity in terms of improved survival.  
 
The second-line study cetuximab + irinotecan vs. irinotecan alone is considered as a failed study due 
to inconsistent results. Given the totality of evidence there are no good reasons to put weight on these 
results in the overall assessment of cetuximab activity in the treatment of metastatic CRC.  
 
Survival data are yet not available for the first-line studies. Due to the availability of several active 
compounds, including commercialised cetuximab, for the treatment of CRC after first-line failure, a 
survival benefit is not expected to be possible to demonstrate. There are no signals and no 
pharmacological rationale to suspect that survival would be negatively affected by adding cetuximab 
to standard chemotherapy regimens. The CHMP therefore consider that it is acceptable to submit 
mature survival data as a follow-up measure. 
 
Whether the level of EGFR expression is of importance is currently unknown. Similarly it is unknown 
whether it is appropriate to continue cetuximab therapy in case of failure and to shift the cytotoxic 
backbone in patients suitable for further therapy.  
 
The toxicity of the add-on regimens is to a large extent determined by the cytotoxic backbone. For 
certain toxicities such as diarrhoea add-on toxicity is seen (irinotecan) and diarrhoea is indeed a 
clinically relevant adverse reaction, especially when associated with severe neutropenia. Similarly, 
skin reactions to 5FU administration are enhanced by cetuximab.  
 
Overall, however the toxicity profile of cetuximab, as discussed in the context of the extension, is in 
line with the already known adverse reaction profile, including skin-related reactions, pyrexia, 
stomatitis, headache, conjunctivitis, and hypomagnesaemia. 
 
 
In patients with metastatic CRC assumed to benefit from standard chemotherapy cetuximab as add on 
improves tumour control to a relevant degree and the add-on toxicity is manageable and considered 
acceptable. In patients not assumed to benefit from chemotherapy, cetuximab improves survival to a 
degree conventionally found relevant with adverse reactions found acceptable.  
Benefit – risk is thus found favourable for the proposed indications.   
 

4. CONCLUSION 
 

- On 30 May 2008 the CHMP considered this Type II variation to be acceptable and agreed on the 
amendments to be introduced in the Summary of Product Characteristics, Annex II, Labelling and 
Package Leaflet  
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Follow-up measures undertaken by the Marketing Authorisation Holder  
 
As requested by the CHMP, the MAH agreed to submit the follow-up measures as listed below and to 
submit any variation application which would be necessary in the light of compliance with these 
commitments. 
 
Follow-up measures as requested by the CHMP on May 28, 2008:  
 
Area1 Description Date due2 
Clinical Update the SPC with the final efficacy data of the 

NCIC study (CA225025) in the population with 
known KRAS status within the context of one of 
the next indication enlargement variations 

Expected to be submitted by 
31 December 2008 

Clinical Provide overall survival data for study EMR 62202-
013 

Expected to be submitted by 
31 December 2008 

 

 

1Areas: Quality, Non-clinical, Clinical, Pharmacovigilance 
2.Due date for the follow-up measure or for the first interim report if a precise date cannot be 
committed to. 
 
 


