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Synopsis

	Sponsor: 
University of Duisburg-Essen, Hufelandstraße 55, D-45122 Essen, Germany 
represented by Prof. Martin Schuler
Phone: 0201 / 723-20 00
Fax: 0201 / 723-59 24
Email: martin.schuler@uk-essen.de


	Investigational medicinal product: Erbitux®

	Drug substance: Cetuximab

	Registration: 
ClinicalTrials.gov registration number: NCT01051167


	Study title: 
Bi-weekly Cetuximab combined with FOLFOX-6 as first-line treatment in metastatic colorectal cancer patients with wild-type KRAS status


	National Coordinating Investigator:  
Prof. Dr. med. Martin Schuler
University of Duisburg-Essen Medical School
West German Cancer Center
Hufelandstraße 55
D-45122 Essen, Germany
Phone: 0201 / 723-20 00
Fax: 0201 / 723-59 24
Email: martin.schuler@uk-essen.de


	Study sites: 6 active sites (medical practices as well as hospitals) in Germany
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	First patient in: 14-Aug-2009
Last patient out: 23-Sep-2016
	Phase: II

	[bookmark: _Hlk530747]Study objective(s):	
Primary objective: Response rate using RECIST Criteria V. 1.0
Secondary objectives: 
· Safety
· Disease control rate
· Treatment duration
· Duration of response
· Progression-free survival time 
· Overall survival time 
· Resection rate of metastases
· R0 Resection rate of metastases
· Quality of life

	Trial design:
Open, prospective, multicenter phase II study 

	Methods:
This study evaluated the efficacy and safety of a bi-weekly combination of cetuximab with FOLFOX. Out of the various FOLFOX regimens the most convenient FOLFOX-6 schedule was chosen for the study, which has been tested before in two studies in combination with the standard weekly schedule of cetuximab.
Upon obtaining signed informed consent, screening evaluations were performed to confirm eligibility and to obtain baseline safety data. Enrolled patients with metastatic colorectal carcinoma with wild-type KRAS (Exon 2) received a bi-weekly cetuximab administration in combination with FOLFOX-6 regimen. Treatment was continued until progressive disease was documented or unacceptable toxicity occurred.
Response was assessed on CT- or MRI-scans every 8 weeks until progression of disease.
Adverse events were categorized in regard to their relationship to treatment with cetuximab or the chemotherapeutic compounds (oxaliplatin, folinic acid, fluorouracil) using National Cancer Institute (NCI) Common Terminology Criteria for Adverse Events (CTCAE) grading (version 3.0), severity, action taken, and outcome.
For assessment of Quality of life, EORTC-QLQ C 30 + CRC C38, DLQI and Skindex 16 questionnaires had to be filled in by patients at baseline, every 2 weeks during study treatment, at the end of study treatment and during follow-up visits.


	Number of patients (planned and analyzed)
Planned: 59 patients, to have 53 evaluable patients
Analyzed: 
· 57 patients in ITT set (received at least one dose of any study treatment)
· 57 patients in safety set (received at least 1 dose of any study therapy)


	Diagnosis and key inclusion criteria:
· Male and female patients aged ≥ 18 years with histologically proven metastatic colorectal cancer and no mutation in the KRAS gene (Exon 2) of colorectal carcinoma cells
· 1st occurrence of metastatic disease (not curatively resectable)
· Life expectancy ≥ 12 weeks
· Presence of at least 1 bi-dimensionally measurable index lesion (not in an irradiated area)
· ECOG performance status ≤ 2 at study entry
· Adequate bone marrow reserve: leucocytes ≥ 3.0 x 109/l with neutrophils ≥ 1.5 x 109/l, platelets ≥ 100 x 109/l, haemoglobin ≥ 6.21 mmol/l (10 g/dl)
· ASAT and ALAT ≤ 2.5 x upper reference range, in case of liver metastasis ≤ 5 x upper reference range
· Serum creatinine ≤ 1.5 x upper reference range
· Bilirubin ≤ 1.5 x upper reference range
· Negative pregnancy test for female and effective contraception for both male and female subjects if the risk of conception exists
· Signed written informed consent


	Key exclusion criteria:
· Evidence for a mutation of the KRAS gene (exon 2) in the colorectal carcinoma cells
· Previous exposure to epidermal growth factor receptor-targeting therapy
· Prior chemotherapy for metastatic disease
· Oxaliplatin-based adjuvant chemotherapy within 1 year before registration
· Neuropathy ≥ grade 3 (NCI_CTC V3.0) during prior oxaliplatin-based chemotherapy
· Other previous malignancy with exception of a history of a previous curatively treated basal cell carcinoma of the skin or pre-invasive carcinoma of the cervix
· Radiotherapy, surgery (excluding prior diagnostic biopsy) or any investigational drug in the 30 days before registration
· Concurrent chronic systemic immune therapy or hormone therapy not indicated in this study protocol
· Creatinine clearance <30 ml/min
· Known hypersensitivity reaction to any of the components of study treatment
· Pregnancy (absence to be confirmed by ß-hCG test) or lactation period
· Clinically relevant coronary artery disease, history of myocardial infarction in the last 12 months, or high risk of uncontrolled arrhythmia
· Acute or sub-acute intestinal occlusion or history of inflammatory bowel disease
· Brain metastasis (known or suspected)
· Medical or psychological conditions that would not permit the subject to complete the study or sign informed consent
· Known alcohol or drug abuse
· Participation in another clinical study within the 30 days before registration
· Peripheral neuropathy > grade 1
· Significant disease which, in the investigator’s opinion, would exclude the patient from the study
· Legal incapacity or limited legal capacity

	Investigational medicinal product (dosage, method of administration, batch number):
Cetuximab (supplied free of charge by the manufacturer)
500 mg/m² body surface area (BSA) iv	120 min 	d 1
						90 min 	d 15
		 				60 min		d 29, d 43, …

FOLFOX-6 (commercially available) given after cetuximab infusion:
Oxaliplatin		85 mg/m² BSA iv	120 min	q14d
Folinic acid (FA)	400 mg/m² BSA iv concurrently with oxaliplatin	120 min	q14d
5-Fluorouracil (5-FU)	400 mg/m² BSA iv after Folinic Acid (Bolus), q14d
5-FU			2400 mg/m² BSA iv over 46 h	d1-d2, q14d


	Duration of treatment: 
Study treatment was to be given until progression or unacceptable toxicities or patient’s wish, whichever occurred first.


	Reference product (dosage, method of administration, batch number): Not applicable


	First reference drug: 	Not applicable
Second reference drug: 	Not applicable


	Unblinding:
	Not applicable


	Efficacy evaluation:	
Efficacy was evaluated according to RECIST 1.0 criteria. The primary objective was the overall response rate [= patients with either complete response (CR) or partial response (PR) as best response divided by the number of patients eligible for the ITT].
Further efficacy objectives were safety, the disease control rate, treatment duration, duration of response resection rate of metastases, R0 resection rate of metastases, progression-free survival (PFS), overall survival (OS) and quality of life.

	Safety evaluation:
All adverse events either related or not related to study treatment were documented. Toxicities were defined according to the NCI-CTC-Toxicity Criteria version 3.0 and coded according to MedDRA.


	Statistical methods:
The sample size was determined by using Simon’s two stage minimax-design [29]. The minimax-design is that design which leads to the smallest sample size for the given constraints.
In order to calculate the sample size the following hypotheses were considered:
H0: p ≤ 0.35 versus H1: p ≥ 0.55, meaning that a response rate of at most 35% of the new therapy would have no clinical relevance whereas a response rate of at least 55% would lead to further investigation of that therapy. The sample size was 37 evaluable patients for the first stage and additional 16 evaluable patients for the second stage (n=53 in total). The new therapy was to be rejected if 12 or less responders were observed in the 37 patients of the first stage, and the study could be continued to the second stage in case of at least 13 responders. The new therapy was also to be rejected if 24 of less responders were observed in 53 evaluable patients after completion of the second stage.

The primary endpoint was the quantification of the responder-fraction (CR/PR) of patients with metastatic colorectal carcinoma with wild-type KRAS (exon 2) who received a bi-weekly cetuximab administration in combination with FOLFOX-6 regimen. For each patient the response was determined. Complete and partial remissions were considered as showing a response.
Variables of interest were determined for each study participant. Best overall response was assigned according to RECIST 1.0 criteria. Time to event endpoints were assigned the date of documented event occurrence. In the absence of such documentation, these endpoints were censored on the last known to be event-free date.
The analysis of primary efficacy endpoint relied on the decision criteria specified above for the two stage minimax design. Published tables provide these statistics for specified sample size (e.g., Documenta Geigy).
The exploratory analysis of secondary variables relied on traditional methods. Time to event endpoints (e.g., duration of response, PFS, OS) were summarized by Kaplan-Meier estimates and presented in life-table format and graphically. If the data allowed, median time to event with a two-sided 95% confidence interval were determined. Continuous variables were summarized descriptively with the following statistics: mean, median, standard error of the mean (SEM) , minimum and maximum. Additional binomial outcomes (e.g., disease control) employed the exact methods for the binomial distribution

	Summary of results: 

Efficacy:
Altogether 37 patients of the ITT set had CR or PR as best response; this amounted to an ORR of 65%.
DCR (CR+PR+SD) was 84.1%. In the first stage 25 responders and in the second stage 35 responders were observed, which was more than the necessary number (≥13 responders in the first stage and ≥25 responders after completion of the second stage) to reject the null hypothesis H0: p ≤ 0.35. 
Median duration of response from date of first assessment of CR or PR was 10.3 months.
In total, 29.8% of patients, were able to undergo complete metastasectomy after study treatment; 14.0% with R0 resection; 8.8% with R1 resection, 1.8% with R2 resection and 5.3% with Rx resection.
Median PFS was 10.1 months. 
Median OS amounted to 28.7 months.

Tolerability: 
In total 629 AEs were reported in 57 patients; of these, 526 AEs were related to study medication. 548 AEs were of grade 1-2. In 1 patient, grade 5 acute renal failure due to catheter infection was reported (PT: acute kidney injury). Outcome of AEs was mainly ‘recovered’. Six patients discontinued therapy due to toxicities, two of them due to hematological toxicities and four due to non-hematological  toxicities. Both haematological toxicities were related to chemotherapy but not to cetuxiab treatment. Two of the non-hematological toxicities, which lead to discontinuation of the therapy were classified as severe adverse events (SAEs) (one acute renal failure due to catheter infection and one mechanical ileus)- Both non-hematological SAEs were not related to therapy.  Most of AEs belonged to System Organ Class (SOC) ‘skin and subcutaneous tissue disorders’ and ’gastrointestinal disorders’. Most frequently documented AEs of special interest were ‘dermatitis acneiform’ (53 events), ‘nausea/malaise’ (56 events) and ‘peripheral sensory neuropathy/nervous system disorder’ (51 events).
The great majority of Treatment Related AEs (TRAEs) of grade 3-5 were hematological AEs (white blood cell count decreased, granulocytes count decreased) followed by non-hematological AEs affecting the skin. 

Twenty-nine AEs were assessed as serious by the investigator, of which 13 were related to study medication. Six and seven SAEs belonged to SOC ‘General disorders and administration site conditions’ and ‘Gastrointestinal disorders’, respectively. Nearly all SAEs recovered. Acute renal failure due to catheter infection (PTs: acute kidney injury) with fatal outcome was not-related to study medication.



No SUSARs were observed.

Conclusion(s):
The CEBIFOX trial suggests that a bi-weekly administration of 500 mg cetuximab/m² BSA in combination with a FOLFOX-6 regimen as first-line treatment in patients with metastatic colorectal cancer with wild-type KRAS (Exon 2) status, is as safe and effective as cetuximab-based regimens on a weekly basis. This alignment of therapy administration times may facilitate the treatment for cancer patients.


	Date of report:		09-Aug-2019		 
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