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group compared to the FOLFOX alone group, the overall rates were low and statistical analyses 
for the differences in rates were not reported. Therefore, pERC was unable to conclude that 
panitumumab provides a clinical benefit by converting more patients to potentially resectable 
disease. pERC reviewed adverse events from the PRIME study and noted that the information 
aligned with the expected toxicity profile of panitumumab, which is well-known as 
panitumumab is already used as a third-line therapy for patients with mCRC. pERC also noted 
QoL did not deteriorate with the addition of panitumumab to FOLFOX. Considering all of these 
factors, pERC concluded that there is a net clinical benefit with panitumumab plus FOLFOX for 
patients with WT RAS mCRC who have a contraindication to bevacizumab and who would 
otherwise be treated with combination chemotherapy alone.  

 
pERC deliberated upon input from one patient group, which indicated that patients valued 
access to therapies that prolong survival, provide an alternative toxicity profile, and improve 
quality of life. Patients who had direct experience with panitumumab noted skin toxicities 
including rash; however, patients noted their tolerance for side effects is higher in the absence 
of effective treatment options. For patients who are able to receive bevacizumab in the first-
line mCRC setting, pERC considered that panitumumab plus FOLFOX only partially aligns with 
patient values. pERC noted that there is an unmet clinical need for effective treatment options 
for patients with mCRC who have contraindications to bevacizumab, and therefore, 
panitumumab plus FOLFOX aligns with patient values.  
 
pERC deliberated on the cost-effectiveness of panitumumab based on the submitted models. 
pERC noted at the submitter’s estimates of cost-effectiveness, panitumumab could not be 
considered cost-effective compared to FOLFOX alone in the bevacizumab ineligible population 
or bevacizumab plus FOLFOX in the bevacizumab eligible population. pERC expressed 
significant concerns that the pCODR Economic Guidance Panel was unable to provide an 
estimate of panitumumab’s cost-effectiveness due to issues with the functionality of the 
economic model, particularly, the absence of the option to shorten the extrapolation of clinical 
benefit gained with panitumumab plus FOLFOX. pERC noted it was clinically implausible that 
panitumumab would accrue the same amount of benefit in a shorter period of time. pERC felt 
the estimates of cost-effectiveness were very likely to be significantly higher than the 
submitter’s and thus not be considered cost-effective.  
 
pERC discussed factors that could impact the feasibility of implementing a funding 
recommendation for panitumumab plus FOLFOX. pERC acknowledged that RAS testing is 
currently completed in later lines of therapy and there would be an increase in the volume of 
RAS testing upon funding panitumumab in the first-line setting of mCRC for patients who have 
contraindications to bevacizumab. Some provinces do not fund FOLFOX in the first-line mCRC 
setting. pERC accepted the pCODR Clinical Guidance Panel’s view that the benefits of 
panitumumab plus FOLFOX could likely be extended to panitumumab plus FOLFIRI. pERC also 
noted there is currently no evidence to inform the use of bevacizumab after panitumumab or 
the use of panitumumab in the third-line setting following its use in the first-line setting.  
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EVIDENCE IN BRIEF  
 
pERC deliberated upon a pCODR systematic review, other literature in the Clinical Guidance Report 
providing clinical context, an evaluation of the manufacturer’s economic model and budget impact 
analysis, guidance from pCODR’s clinical and economic review panels, input from one patient advocacy 
group (Colorectal Cancer Association of Canada) and input from pCODR’s Provincial Advisory Group. 
 
 
OVERALL CLINICAL BENEFIT 
 
pCODR review scope 
The purpose of the review was to evaluate the safety and efficacy of panitumumab (Vectibix) plus 
FOLFOX compared to standard care options, for the first-line treatment of non-mutated wild-type (WT) 
RAS metastatic colorectal cancer (WT RAS mCRC).   
 
Studies included: Two RCTs 
The pCODR systematic review included two open-label randomized controlled trials (PEAK and PRIME 
studies) which evaluated the efficacy and safety of panitumumab plus FOLFOX compared to bevacizumab 
plus FOLFOX (PEAK) or FOLFOX alone (PRIME). Panitumumab was administered at a dose of 6 mg/kg of 
body weight given once every two weeks until disease progression. The pCODR Clinical Guidance Panel 
noted that FOLFOX6 (PEAK) and FOLFOX4 (PRIME) are standard regimens used in the first-line mCRC 
setting. The PEAK study was restricted to patients with an Eastern Cooperative Oncology Group 
Performance Status (ECOG PS) of 0-1 while the performance status in the PEAK trial was restricted to 0-2.  
 
Patient populations: unresectable wild type K-RAS, ECOG performance status mostly ≤1 
Patients were enrolled in the PEAK and PRIME trials based on K-RAS (exon 2) tumour status; subsequently 
extended RAS analysis was conducted to identify other RAS mutation beyond exon 2 (K-RAS Exon 3 and 4; 
N-RAS Exon 2, 3, and 4). Approximately 75% of patients (170 of 227) in the PEAK study (n=285) had WT 
RAS on the prospective extended RAS analysis. In the PRIME study (n=1183), approximately 48% of patients 
(512 of 1,060) had WT RAS on the prospective-retrospective extended RAS analysis. 
 
Patient characteristics appeared to be balanced between the two groups in the PEAK and PRIME studies. 
Patients with WT K-RAS mCRC had a median age of 61 to 63 years in the PEAK and PRIME studies. Patients 
receiving prior adjuvant chemotherapy ranged from 16-17% among trial arms in the PRIME study. These 
data were not reported for the PEAK study. Additionally, pERC noted the majority of patients in the PEAK 
and PRIME studies had an ECOG PS of 0 or 1 (≥94%).  
 
Key efficacy results: Clinical benefit compared with bevacizumab plus FOLFOX uncertain 
due to discordant PFS and OS results; improved PFS and OS compared with FOLFOX alone 
The key efficacy outcomes deliberated on by pERC included progression-free survival (PFS), the primary 
endpoint of the PEAK and PRIME studies, and overall survival (OS).  
 
In the extended WT RAS group of the PEAK study, the median PFS was 13 months in the panitumumab plus 
FOLFOX group and 9.5 months in the bevacizumab plus FOLFOX group (HR=0.65; 95%CI: 0.44-0.96, 
p=0.029). The median OS was 41.3 and 28.9 months in the panitumumab plus FOLFOX and bevacizumab 
plus FOLFOX groups, respectively (HR=0.63; 95%CI: 0.39-1.02, p=0.058). Compared to the larger WT K-RAS 
group, these results differed: PFS was not significantly improved while a significant difference was seen in 
OS, an endpoint for which the study was not powered. Considering the discrepancies in these results, 
pERC agreed with the pCODR Clinical Guidance Panel that the clinical benefit of panitumumab compared 
with bevacizumab remains uncertain. 
 
In the PRIME study, panitumumab plus FOLFOX compared to FOLFOX alone resulted in significant 
improvements in PFS and OS in the WT RAS group. The median PFS was 10.1 months in the panitumumab 
plus FOLFOX group and 7.9 months in the FOLFOX alone group (HR=0.72; 95%CI: 0.58-0.90, p=0.004). The 
median OS was 25.8 and 20.2 months in the panitumumab plus FOLFOX and FOLFOX alone groups, 
respectively (HR=0.77; 95%CI: 0.64-0.84; p=0.009). The PFS and OS results were similar to those in the 
larger WT KRAS group.  
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Quality of life:  No deterioration in overall quality of life 
Quality of life (QoL) outcomes were not collected in the PEAK study but were collected in the PRIME 
study. One QoL scale was used in the PRIME study (Euroqol-5D). Results suggested that overall QoL was 
not statistically or clinically significantly different from the panitumumab plus FOLFOX and FOLFOX alone 
arms.  
 
Safety: well-known and manageable toxicities 
pERC reviewed the adverse events observed in the PEAK and PRIME studies and noted that the information 
aligned with the expected toxicity profile of panitumumab, which is well-known as this agent is already 
used to treat patients with mCRC as a third-line therapy. The following grade 3 or 4 adverse events 
occurred more frequently with panitumumab plus FOLFOX compared to bevacizumab plus FOLFOX and 
FOLFOX alone: skin toxicity/skin disorders, diarrhea, hypokalemia, and mucositis/mucosal inflammation.  
  
Comparator information: Bevacizumab with combination chemotherapy 
The current standard of care in the first-line treatment of advanced or metastatic CRC is bevacizumab 
with oxaliplatin or irinotecan-based combination chemotherapy. pERC noted that both pCODR’s Provincial 
Advisory Group and the pCODR Clinical Guidance Panel considered bevacizumab plus FOLFOX or plus 
FOLFIRI to be the current standard of care for patients with WT RAS mCRC. The PEAK study provided a 
comparison with bevacizumab plus FOLFOX and the PRIME study provided a comparison to FOLFOX alone. 
 
Contextual Information: pCODR review of cetuximab 
Contextually, pERC noted cetuximab was reviewed by pCODR in January 2014. The review included the 
CRYSTAL study (Van Cutsem 2009) which compared cetuximab plus FOLFIRI to FOLFIRI alone and the FIRE-
3 study (Heinemann 2013) which compared cetuximab plus FOLFIRI to bevacizumab plus FOLFIRI. In FIRE-
3, pERC noted that discordant results were observed between the OS and PFS outcomes. In that review, 
pERC did not recommend funding cetuximab for the first-line treatment of patients with WT K-RAS mCRC. 
pERC noted an ongoing study, CALGB-C80405, was expected to provide more robust information on the 
effectiveness of cetuximab plus FOLFIRI compared to bevacizumab plus FOLFIRI. Since the pCODR review 
of cetuximab, the results of CALGB-C80405 have been published and suggest that cetuximab and 
bevacizumab in combination with first-line chemotherapy (FOLFOX or FOLFIRI) have similar PFS and OS 
outcomes.  
 
Need: Additional treatment options for patients with contraindications to bevacizumab 
Bevacizumab combined with oxaliplatin and irinotecan-based combination chemotherapies are standard 
first-line therapies in the management of mCRC. Approximately 10% of patients have a contraindication to 
bevacizumab (e.g. active bleeding) and these patients would be treated with FOLFOX alone. pERC 
acknowledged that there is a clinical need for panitumumab as a first-line therapy for these patients. 
 
 
PATIENT-BASED VALUES 
 
Values of patients with metastatic colorectal cancer: disease control and survival 
pERC deliberated upon patient group input concerning panitumumab for mCRC and discussed the values of 
patients with mCRC. The most frequently reported treatment-related adverse events with current 
therapies include fatigue and weakness. pERC acknowledged that patients indicated it is important to 
access therapies to help control their mCRC and maintain or improve quality of life, and increase 
progression-free survival and overall survival.  
 
Patient values on treatment: choice of effective but tolerable treatment options 
pERC noted that three patients who provided input had direct experience with panitumumab. These 
patients reported adverse events with panitumumab, including rash, fatigue, and pain. Patients indicated 
that panitumumab was able to shrink/control their colorectal cancer, had overall acceptable side effects, 
and allowed them to maintain their usual QoL.  
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ECONOMIC EVALUATION 
 
Economic model submitted: cost-utility analysis 
The pCODR Economic Guidance Panel assessed two cost-utility analyses in the first-line setting for 
patients with WT RAS mCRC who are eligible or ineligible for bevacizumab. In the bevacizumab eligible 
population, panitumumab plus FOLFOX was compared to bevacizumab plus FOLFOX or bevacizumab plus 
FOLFIRI. In the bevacizumab ineligible population, panitumumab plus FOLFOX was compared to FOLFOX or 
FOLFIRI alone. The comparisons were based on the results of the PEAK and PRIME studies, respectively. 
The submitted models were partitioned survival curve models.  
 
Basis of the economic model: clinical and economic inputs 
Costs considered in the model provided by the submitter included drug acquisition costs, drug 
administration costs, RAS testing, resource costs and liver resection costs. The key clinical outcomes 
considered in the model provided by the submitter were PFS, time to death, and utilities. pERC noted 
that most of the appropriate factors were included in the model. However, the EGP noted that the 
economic models submitted did not allow for modification of the time horizon.  
 
Drug costs: cost of treatment 
Panitumumab costs $615.96 per 100mg vial with a strength of 20mg/mL. At the recommended dose of 6 
mg/kg day 1 every 2 weeks, with a body weight of 70 kg, the cost of panitumumab is $184.78 per day and 
$5,174.06 per 28-day course.  
 
Bevacizumab costs $600.00 per 100mg vial. At the recommended dose of 5 mg/kg day 1 every 2 weeks, with 
a body weight of 70 kg, the cost of bevacizumab is $150.00 per day and $4,200.00 per 28-day course.  
 
Oxaliplatin costs $10.20/mg. At the recommended dose of 85 mg/m2 day 1 every 2 weeks, the cost of 
oxaliplatin is $105.28 per day and $2947.80 per 28-day course. Leucovorin costs $0.05/mg. At the 
recommended dose of 200 mg/m2 day 1 and 2 every 2 weeks, the cost of leucovorin is $2.43 per day and 
$68.00 per 28-day course. Fluorouracil costs $0.003/mg. At the recommended dose of bolus, 400 mg/m2 
and 2400 mg/m2 on day 1 and continued over 3 days every 2 weeks, the cost of fluorouracil is $2.77 per 
day and $77.52 per 28-day course. Irinotecan costs $0.50/mg. At the recommended dose of 180 mg/m2 
day 1 every 2 weeks, the cost of irinotecan is $10.93 per day and $306.00 per 28-day course. 
 
Cost-effectiveness estimates: EGP unable to provide estimates of cost-effectiveness 
The EGP was unable to provide a best estimate for all comparators in both economic models 
(bevacizumab eligible and bevacizumab ineligible populations) largely due to the inability to shorten the 
extrapolation of clinical benefit gained with panitumumab plus FOLFOX in the submitted model. The 
factors found to have the largest impact on the cost-effectiveness ratios were the PFS hazard ratios of 
panitumumab plus FOLFOX versus the comparators and the liver resection rates.  
 
 
ADOPTION FEASIBILITY 
 
Considerations for implementation and budget impact: small population and high drug cost 
pERC discussed the feasibility of implementing a funding recommendation for panitumumab plus FOLFOX. 
It was noted the high cost of panitumumab, the need for RAS testing in the first-line setting, and the 
longer infusion time are key challenges. pERC noted that extended RAS testing beyond K-RAS testing is 
now the current standard of care in Canada. The pCODR Provincial Advisory Group indicated that there is 
a familiarity with panitumumab given its use in the third-line setting for mCRC. pERC noted that the 
number of patients with non-mutated WT RAS mCRC is small and panitumumab would be an alternative 
treatment option for patients with contraindications to bevacizumab and who would otherwise be treated 
with FOLFOX. 
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Avoidance of conflicts of interest  
All members of the pCODR Expert Review Committee must comply with the pCODR Conflict of Interest 
Guidelines; individual conflict of interest statements for each member are posted on the pCODR website 
and pERC members have an obligation to disclose conflicts on an ongoing basis. For the review of 
panitumumab (Vectibix) for metastatic colorectal cancer, through their declarations, three members had 
a real, potential or perceived conflict and based on application of the pCODR Conflict of Interest 
Guidelines, three of these members were excluded from voting.  
 
Information sources used 
The pCODR Expert Review Committee is provided with a pCODR Clinical Guidance Report and a pCODR 
Economic Guidance Report, which include a summary of patient advocacy group and Provincial Advisory 
Group input, as well as original patient advocacy group input submissions to inform their deliberations. 
pCODR guidance reports are developed following the pCODR review process and are posted on the pCODR 
website. Please refer to the pCODR guidance reports for more detail on their content.  
  
Consulting publicly disclosed information 
pCODR considers it essential that pERC recommendations be based on information that may be publicly 
disclosed. All information provided to the pCODR Expert Review Committee for its deliberations was 
handled in accordance with the pCODR Disclosure of Information Guidelines.  
 
Use of this recommendation  
This recommendation from the pCODR Expert Review Committee (pERC) is not intended as a substitute 
for professional advice, but rather to help Canadian health systems leaders and policymakers make well-
informed decisions and improve the quality of health care services. While patients and others may use 
this Recommendation, it is for informational and educational purposes only, and should not be used as a 
substitute for the application of clinical judgment respecting the care of a particular patient, for 
professional judgment in any decision-making process, or for professional medical advice. 
 
Disclaimer 
pCODR does not assume any legal liability or responsibility for the accuracy, completeness or usefulness 
of any information, drugs, therapies, treatments, products, processes, or services disclosed. The 
information is provided "as is" and you are urged to verify it for yourself and consult with medical experts 
before you rely on it. You shall not hold pCODR responsible for how you use any information provided in 
this report. This document is composed of interpretation, analysis, and opinion on the basis of 
information provided by pharmaceutical manufacturers, tumour groups, and other sources. pCODR is not 
responsible for the use of such interpretation, analysis, and opinion. Pursuant to the foundational 
documents of pCODR, any findings provided by pCODR are not binding on any organizations, including 
funding bodies. pCODR hereby disclaims any and all liability for the use of any reports generated by 
pCODR (for greater certainty, "use" includes but is not limited to a decision by a funding body or other 
organization to follow or ignore any interpretation, analysis, or opinion provided in a pCODR document).  
 
 


