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2. Synopsis

MERCK SHARP & DOHME 
CORP., A SUBSIDIARY OF 
MERCK & CO., INC.

CLINICAL STUDY REPORT
SYNOPSIS

MK-0646
dalotuzumab, IV
mCRC
PROTOCOL TITLE/NO.:A Phase II/III Study of Dalotuzumab (MK-0646) 

Treatment in Combination with Cetuximab and Irinotecan for Patients with 
Metastatic Colorectal Cancer

#004

PROTECTION OF HUMAN SUBJECTS:  This study was conducted in conformance with 
applicable country or local requirements regarding ethical committee review, informed consent, and 
other statutes or regulations regarding the protection of the rights and welfare of human subjects 
participating in biomedical research.  

INVESTIGATOR(S)/STUDY CENTER(S): Multicenter (78) Worldwide
PUBLICATION(S): MK-0646-004 Presentation at ASCO  Abstract for MK-0646-004 at 

ASCO .
PRIMARY THERAPY PERIOD: 24-Jan-2008 to 11-Aug-2009 CLINICAL PHASE: II/III
DURATION OF TREATMENT:  Patients were treated with dalotuzumab (MK-0646) or placebo in 

combination with cetuximab and irinotecan until one of the following off-study criteria were met:  
disease progression; pregnancy; unacceptable adverse experiences (AEs); withdrawal of consent; 
patient noncompliance; or other events that precluded further administration of study drugs in the 
judgment of the investigator.  After Interim Analysis 1, patients continuing on cetuximab and/or 
irinotecan were treated according to standard of care.

OBJECTIVE(S):  
Primary:  (1) To determine overall survival of patients with metastatic colorectal cancer expressing 
the wild type KRAS (wtKRAS) genotype treated with the combination of dalotuzumab, cetuximab, 
and irinotecan compared to patients treated with cetuximab and irinotecan alone; (2) To evaluate 
progression-free survival of patients with metastatic colorectal cancer expressing the wtKRAS 
genotype treated with the combination of dalotuzumab, cetuximab, and irinotecan compared to 
patients treated with cetuximab and irinotecan alone and (3) To assess the safety profile of 
dalotuzumab in combination with cetuximab and irinotecan.

Secondary:  (1) Evaluate the objective response rate of patients with metastatic colorectal cancer 
expressing the wtKRAS genotype treated with the combination of dalotuzumab, cetuximab, and 
irinotecan compared to patients treated with cetuximab and irinotecan alone; (2) Evaluate 
progression-free survival of patients with metastatic colorectal cancer enrolled prior to Amendment 
04 treated with the combination of dalotuzumab, cetuximab, and irinotecan compared to patients 
treated with cetuximab and irinotecan alone.

Tertiary:  (1) Assess the human-anti-humanized-antibody (HAHA) response to dalotuzumab; (2) 
Characterize the health-related quality of life, health status, and healthcare resource utilization of 
patients with metastatic colorectal cancer expressing the wtKRAS genotype treated with the 
combination of dalotuzumab, cetuximab, and irinotecan compared to patients treated with cetuximab 
and irinotecan alone.
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SUBJECT/PATIENT DISPOSITION:  

Table 2-2

Disposition of Patients
(all patients as treated)

MK-0646 10 
mg/kg 
weekly 

MK-0646 15 
mg/kg / 7.5 
mg/kg q2 

weeks (OL) 

MK-0646 10 
mg/kg weekly 

(OL) 

MK-0646 
15 mg/kg / 
7.5 mg/kg 
q2 weeks 

Placebo + 
cetuximab + 
irinotecan 

Total 

n (%) n (%) n (%) n (%) n (%) n (%) 
 Patients in 
population 180 8 10 180 178 556

Study Disposition
Discontinued 176 (97.8) 8 (100.0) 10 (100.0) 176 (97.8) 176 (98.9) 546 (98.2)
Adverse 
Event 20 (11.1) 2 (25.0) 3 (30.0) 13 (7 2) 21 (11.8) 59 (10.6)

Lost To 
Follow-Up 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.6) 2 (1.1) 3 (0.5)

Physician 
Decision 17 (9.4) 0 (0.0) 1 (10.0) 8 (4.4) 9 (5.1) 35 (6.3)

Progressive 
Disease 118 (65.6) 5 (62 5) 5 (50.0) 138 (76.7) 130 (73.0) 396 (71.2)

Protocol 
Violation 1 (0.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.2)

Study 
Terminated 
By Sponsor 

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.6) 1 (0.2)

Withdrawal 
By Subject 20 (11.1) 1 (12 5) 1 (10.0) 16 (8 9) 13 (7.3) 51 (9.2)

 Unknown 4 (2.2) 0 (0.0) 0 (0.0) 4 (2 2) 2 (1.1) 10 (1.8)
Each patient is counted once for Study Disposition based on the latest corresponding disposition record.
Unknown: A disposition record did not exist at the time of reporting.

Data Source:  

DOSAGE/FORMULATION NOS.:
Cetuximab was given at an initial dose of 400 mg/m2 over 120 minutes followed by weekly infusions 
of 250 mg/m2 over 60 minutes.  Patients were premedicated with a histamine-receptor antagonist prior 
to the first cetuximab dose.  Premedication for subsequent cetuximab doses were at the discretion of 
the investigator.

Irinotecan was infused over 30 to 90 minutes at the same dose and schedule as that given during the 
patient's most recent pre-study therapy.  

Patients assigned to a dalotuzumab-containing regimen received dalotuzumab as per one of the two 
specified regimens.  In Arm A, dalotuzumab was infused once weekly at 10 mg/kg over 60 or 120 
minutes.  In Arm B, patients were infused with an initial (loading) of 15 mg/kg dalotuzumab over 60 
or 120 minutes followed by infusions at 7.5 mg/kg (maintenance) dose over 60 or 120 minutes 
beginning every alternate week.  Dalotuzumab infusions were started one week after the first dose of 
cetuximab infusion to distinguish between toxicities due to either drug.  Dalotuzumab was formulated 
as 20 mg/ml solution in a total volume of 12.7 ml.

Table 2-3 presents study medication supply.  Irrinotican was locally sources.
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Table 2-4

Summary of Progression-Free Survival with stratified Cox proportional hazards model
(Intention-To-Treat, wild-type KRAS)

Treatment vs. Control
Treatment N Death or 

Progression (%)
Median Survival 

(Months)
12 Months Survival 

Rate‡
Hazard Ratio (95% 

CI)†
p-Value†

MK-0646 10 
mg/kg weekly

119 83 (69.7) 4.0 0.15 1.25 (0.93,1.69) 0.928

MK-0646 15 
mg/kg / 7.5 
mg/kg q2 

weeks

119 89 (74.8) 5.3 0.08 1.16 (0.87,1.56) 0.841

Placebo + 
cetuximab + 
irinotecan

116 91 (78.4) 5.5 0.11

Pairwise Comparison Hazard Ratio (95% 
CI)†

p-Value†

MK-0646 10 mg/kg weekly Versus Placebo + cetuximab + irinotecan 1.25  (0.93,1.69) 0.928
MK-0646 15 mg/kg / 7.5 mg/kg q2 weeks Versus Placebo + cetuximab + irinotecan 1.16  (0.87,1.56) 0.841
MK-0646 15 mg/kg / 7.5 mg/kg q2 weeks Versus MK-0646 10 mg/kg weekly 0.95  (0.70,1.28) 0.359
† Based on score test from a Cox proportional hazards model, stratified for baseline ECOG score (levels: 0, 1). Hazard ratio is 

based on the hazard of the first treatment listed divided by the second treatment.  P-Value is one-sided for testing H0: HR ≥1 
versus H1: HR <1.

‡ From product-limit (Kaplan-Meier) method for censored data

Data Source:  

Overall survival was also compared between treatment groups in Table 2-5  for 
the same patient population. Median survival was longer in the control (placebo+ cetuximab+ 
irinotecan) group (14.0 months) than in either the q2 weekly MK-0646 (12.4 months) or weekly 
MK-0646 (11.0 months) group. Again converting p-values to 2-sided, compared to control the hazard 
ratio for the q2 weekly MK-0646 was 1.21 (2-sided p=0.272) and for the weekly MK-0646 group was 
1.38 (2-sided p=0.072).
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Table 2-5

Summary of Overall Survival with stratified log-rank
(Intention-To-Treat, wild-type KRAS)

Treatment vs. Control
Treatment N Death (%) Median Survival 

(Months)
12 Months Survival 

Rate‡
Hazard Ratio (95% 

CI)†
p-Value†

MK-0646 10 
mg/kg weekly

119 70 (58.8) 11.0 0.46 1.38  (0.97,1.96) 0.964

MK-0646 15 
mg/kg / 7.5 

mg/kg q2 weeks

119 75 (63.0) 12.4 0.51 1.21  (0.86,1.72) 0.864

Placebo + 
cetuximab + 
irinotecan

116 59 (50.9) 14.0 0.55

 Pairwise Comparison Hazard Ratio (95% 
CI)†

p-Value†

 MK-0646 10 mg/kg weekly Versus Placebo + cetuximab + irinotecan 1.38  (0.97,1.96) 0.964
 MK-0646 15 mg/kg / 7.5 mg/kg q2 weeks Versus Placebo + cetuximab + irinotecan  1.21  (0.86,1.72) 0.864
 MK-0646 15 mg/kg / 7.5 mg/kg q2 weeks Versus MK-0646 10 mg/kg weekly 0.86  (0.61,1.20) 0.180
† Based on score test from a Cox proportional hazards model, stratified for baseline ECOG score (levels: 0, 1). Hazard ratio 

is based on the hazard of the first treatment listed divided by the second treatment.  P-Value is one-sided for testing H0: HR 
≥1 versus H1: HR <1

‡ From product-limit (Kaplan-Meier) method for censored data
Data Source:  

Intention-to-treat Analysis
An exploratory analysis was specified in the protocol for all patients randomized. This includes 
patients with known (wild-type or mutant) or unknown KRAS status. This analysis does not suffer 
from the potential selection bias of the interim analysis 1. Prior to Amendment 04, patients were not 
required to have KRAS status evaluated prior to study entry, and some of these patients who were not 
tested for KRAS prior to enrollment could not be consented for evaluation of KRAS status before they 
had died. Thus, the analyses above may have under-estimated event rates for wild-type KRAS patients 
in all treatment groups.

Table 2-6 show PFS by treatment group for all randomized patients. With the 
addition of wild- type and unknown KRAS patients, the median PFS was shorter in each treatment 
group than in the patients known to have KRAS wild-type disease. Median PFS was longer in the 
control (placebo+ irinotecan+ cetuximab) group (4.0 months) compared to the q2 weekly MK-0646 
(2.9 months) or weekly MK-0646 (3.4 months) group. Compared to control, the hazard ratio was 
elevated in both the q2 weekly MK-0646 group (hazard ratio=1.14, 2-sided p=0.274) and the weekly 
MK-0646 group (hazard ratio=1.13, 2-sided p=0.338).
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Table 2-6

Summary of Progression-Free Survival with stratified Cox proportional hazards model
(Intention-To-Treat, all patients)

Treatment vs. Control
Treatment N Death or 

Progression (%)
Median Survival 

(Months)
12 Months Survival 

Rate‡
Hazard Ratio (95% 

CI)†
p-Value†

MK-0646 10 
mg/kg weekly

180 130 (72.2) 3.4 0.11 1.13  (0.88,1.43) 0.831

MK-0646 15 
mg/kg / 7.5 

mg/kg q2 weeks

180 139 (77.2) 2.9 0.05 1.14  (0.90,1.45) 0.863

Placebo + 
cetuximab + 
irinotecan

180 137 (76.1) 4.0 0.08

 Pairwise Comparison Hazard Ratio (95% 
CI)†

p-Value†

 MK-0646 10 mg/kg weekly Versus Placebo + cetuximab + irinotecan 1.13  (0.88,1.43) 0.831
 MK-0646 15 mg/kg / 7.5 mg/kg q2 weeks Versus Placebo + cetuximab + irinotecan  1.14  (0.90,1.45) 0.863
 MK-0646 15 mg/kg / 7.5 mg/kg q2 weeks Versus MK-0646 10 mg/kg weekly 1.01  (0.80,1.29) 0.544
† Based on score test from a Cox proportional hazards model, stratified for baseline ECOG score (levels: 0, 1). Hazard ratio is 

based on the hazard of the first treatment listed divided by the second treatment.  P-Value is one-sided for testing H0: HR ≥1 
versus H1: HR < 1

‡ From product-limit (Kaplan-Meier) method for censored data
Data Source:  

Table 2-7 show overall survival results in all randomized patients. Median 
survival was similar in the control (10.1 months) and q2 weekly MK-0646 (10.3 months) and slightly 
shorter in the weekly MK-0646 group (9.2 months). Hazard ratios for the MK-0646 groups were 
slightly elevated compared to control (1.04 for the q2 weekly MK-0646 group with 2-sided p=0.760; 
1.12 for the weekly MK-0646 group, 2-sided p=0.382). 

Table 2-7

Summary of Overall Survival with stratified log-rank
(Intention-To-Treat, all patients)

Treatment vs. Control
Treatment N Death 

(%)
Median Survival 

(Months)
12 Months Survival 

Rate‡
Hazard Ratio (95% 

CI)†
p-Value†

MK-0646 10 mg/kg weekly 180 117 
(65.0)

9.2 0.41 1.12  (0.86,1.46) 0.809

MK-0646 15 mg/kg / 7.5 
mg/kg q2 weeks

180 121 
(67.2)

10.3 0.40 1.04  (0.80,1.35) 0.620

Placebo + cetuximab + 
irinotecan

180 109 
(60.6)

10.1 0.42

Pairwise Comparison Hazard Ratio (95% 
CI)†

p-Value†

MK-0646 10 mg/kg weekly Versus Placebo + cetuximab + irinotecan 1.12  (0.86,1.46) 0.809
MK-0646 15 mg/kg / 7.5 mg/kg q2 weeks Versus Placebo + cetuximab + irinotecan 1.04  (0.80,1.35) 0.620
MK-0646 15 mg/kg / 7.5 mg/kg q2 weeks Versus MK-0646 10 mg/kg weekly 0.91  (0.70,1.18) 0.234
† Based on score test from a Cox proportional hazards model, stratified for baseline ECOG score (levels: 0, 1). Hazard ratio is 

based on the hazard of the first treatment listed divided by the second treatment.  P-Value is one-sided for testing H0: HR ≥1 
versus H1: HR <1

‡ From product-limit (Kaplan-Meier) method for censored data

Data Source:  
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Safety :
Table 2-8 presents an overall summary of clinical and laboratory AEs reported for the total of 556 
patients by arm.  Overall, all of the patients experienced one or more AEs. The percentage of patients 
who experienced drug-related adverse events was comparable among all active and placebo treatment 
arms.  The percentage of patients who experienced SAEs was slightly higher in MK-0646 10 mg/kg 
weekly arm compared to placebo and combination arms in the blinded part of the study; it was similar 
between placebo and MK-0646 15 mg/kg / 7.5 mg/kg q2 weeks arm in the blinded part of the study.  The 
percentage of patients who experienced drug-related SAEs was comparable between placebo arm and 
combination arms in the blinded part of the study.  The percentage of patients who discontinued the 
study due to AE was comparable between placebo arm and combination arms in the blinded part of 
the study.  The percentage of patients who discontinued the study due to drug-related AE was 
comparable between placebo arm and combination arms in the blinded part of the study.  The 
percentage of patients who had an AE associated with death during the study period was comparable 
between placebo arm and combination arms in the blinded part of the study.

Table 2-8

Adverse Event Summary
(all patients as treated)

MK-0646 10 
mg/kg weekly

MK-0646 15 
mg/kg / 7.5 
mg/kg q2 
weeks (OL)

MK-0646 10 
mg/kg 
weekly (OL)

MK-0646 15 
mg/kg / 7.5 
mg/kg q2 
weeks

Placebo + 
cetuximab + 
irinotecan

Total

n (%) n (%) n (%) n (%) n (%) n (%)
Patients in 
population

180 8 10 180 178 556

with one or more 
adverse events

180 (100.0) 8 (100.0) 10 (100.0) 180 (100.0) 178 (100.0) 556 (100.0)

with no adverse 
event

0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

with drug-
related† adverse 
events

177 (98.3) 8 (100.0) 10 (100.0) 176 (97.8) 168 (94.4) 539 (96.9)

with serious 
adverse events

92 (51.1) 5 (62.5) 4 (40.0) 77 (42.8) 75 (42.1) 253 (45.5)

with serious 
drug-related 
adverse events

43 (23.9) 2 (25.0) 3 (30.0) 33 (18.3) 24 (13.5) 105 (18.9)

who died 34 (18.9) 0 (0.0) 1 (10.0) 29 (16.1) 32 (18.0) 96 (17.3)
discontinued‡ 

due to an 
adverse event

44 (24.4) 3 (37.5) 4 (40.0) 40 (22.2) 45 (25.3) 136 (24.5)

discontinued due 
to a drug-related 
adverse event

11 (6.1) 3 (37.5) 3 (30.0) 20 (11.1) 15 (8.4) 52 (9.4)

discontinued due 
to a serious 
adverse event

35 (19.4) 1 (12.5) 3 (30.0) 23 (12.8) 37 (20.8) 99 (17.8)

discontinued due 
to a serious 
drug-related 
adverse event

5 (2.8) 0 (0.0) 2 (20.0) 6 (3.3) 9 (5.1) 22 (4.0)

† Determined by the investigator to be related to the drug.
‡ Study medication withdrawn.

Data Source:  
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