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DISCLAIMER  
Not a Substitute for Professional Advice 
This report is primarily intended to help Canadian health systems leaders and policymakers 
make well-informed decisions and thereby improve the quality of health care services. While 
patients and others may use this report, they are made available for informational and 
educational purposes only. This report should not be used as a substitute for the application 
of clinical judgment in respect of the care of a particular patient or other professional 
judgment in any decision making process, or as a substitute for professional medical advice. 
 
Liability 
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. 
Reports generated by pCODR are 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 report). 
 

FUNDING 
The pan-Canadian Oncology Drug Review is funded collectively by the provinces and territories, with 
the exception of Quebec, which does not participate in pCODR at this time. 
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INQUIRIES  
Inquiries and correspondence about the pan-Canadian Oncology Drug Review (pCODR) should be 
directed to:  
 
pan-Canadian Oncology Drug Review 
154 University Avenue, Suite 300  
Toronto, ON  
M5H 3Y9  
 
Telephone: 613-226-2553  
Toll Free: 1-866-988-1444  
Fax: 1-866-662-1778  
Email: requests@cadth.ca  
Website: www.cadth.ca/pcodr 
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1 ECONOMIC GUIDANCE IN BRIEF 
 

1.1 Submitted Economic Evaluation 
 

The economic analysis submitted to pCODR by Amgen Canada Inc compared carfilzomib in 
combination with lenalidomide and low-dose dexamethasone to lenalidomide plus low-dose 
dexamethasone for patients with multiple myeloma who have received at least one prior 
therapy.  
 
Table 1. Submitted Economic Model 

Funding Request/Patient 
Population Modelled 

Model and funding request align 

Type of Analysis CEA & CUA 
Type of Model Partitioned-survival model 
Comparator Lenalidomide plus low-dose dexamethasone 
Year of costs Not Reported 
Time Horizon 20 years 
Perspective Government  
Cost of carfilzomib 
 

&$1,533.33 per single-use vial of 60 mg  
• 10-minute infusion on days 1, 2, 8, 9, 15, and 16 (starting dose, 20 mg/m2 on days 

1 and 2 of cycle 1; target dose, 27 mg/m2 thereafter) during cycles 1 through 12 
and on days 1, 2, 15, and 16 during cycles 13 through 18, after which carfilzomib 
was discontinued 

#Cycle 1 
• $ 229.63 per day and $6429.76 per 28 days (no wastage) 
• $273.81 per day and $7666.65 per 28 days (with wastage) 
Cycle 2-12 
• $251.36 per day and $7037.98 per 28 days (no wastage) 
• $273.81 per day and $7666.65 per 28 days (with wastage) 
Cycle 13-18 
• $167.57 per day and $4691.99 per 28 days (no wastage) 
• $219.05 per day and $6133.32 per 28 days (with wastage) 

Cost of lenalidomide% (for 
both treatment arms) 
 

$424.00 per 25 mg orally  
• Administered as 25 mg per day on days 1 – 21  
• $318.00 per day and $8904.00 per 28 days 

Cost of dexamethasone* 
(for both treatment arms) 

$3.00 per 40 mg orally  
• Administered as 40 mg per day on days 1, 8, 15 and 22 of a 28-day cycle 
• $0.44 per day and $12.18 per 28 days 

Model Structure The model was a partitioned survival approach and comprised of 3 health states: 
progression-free, progressed or post-progression and death. 

Key Data Sources ASPIRE trial data 
&Amgen confirmed that a 10mg and 30mg vial size for carfilzomib are expected to become available between November 2016 and 
January 2017. The anticipated cost of the 10 mg and 30 mg carfilzomib vial is $255.5556 and $766.6667 respectively 
#Costs are calculated using a body surface area of 1.7m2. In the submitted economic model a BSA of 1.75m2 was used to calculate 
costs. 
%Cost of lenalidomide is based on the Ontario Ministry of Health and Long Term Care Exceptional Assess Program’s publically posted 
data. http://www.health.gov.on.ca/en/pro/programs/drugs/odbf/odbf except access.aspx  
*Drug costs for all comparators in this table are based on costing information under license from IMS Health Canada Inc. concerning 
the following information service(s): DeltaPA. and may be different from those used by the submitter in the economic model. The 
analyses, conclusions, opinions and statements expressed are those of the Canadian Agency for Drugs and Technologies in Health 
and not those of IMS Health Canada Inc. 
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The main assumptions and limitations with the submitted economic evaluation were: 
• Overall survival is extrapolated using registry data as mean OS was not reached. 
• Progression-free survival was the primary outcome in the ASPIRE trial; using progression-

free survival as a surrogate marker for a clinical endpoint in a trial may not be appropriate 
for some diseases or drugs. The CGP confirmed however that progression free survival is a 
clinically relevant endpoint for multiple myeloma. 

• Base case assumed that 80% of patients will receive the drug with no wastage.  
• The submitter provided an adjusted base case analysis (in lieu of the intention-to-treat 

(ITT) population), as they felt the treatment arms between the two groups in the RCT 
were not balanced for important prognostic factors. An adjusted analysis is a post-hoc 
exploratory analysis; randomization ensures that baseline differences are simply due to 
random chance. The use of an adjusted analysis removes the “benefit” of randomization.  
 

1.4 Detailed Highlights of the EGP Reanalysis 
 
The EGP made the following changes to the economic model: 

• Drug administration costs: PAG noted that there will be additional drug preparation and 
administration times, as well as additional chemotherapy chair time and nursing 
resources required for the hydration and administration protocol required with 
carfilzomib. The estimate in the base case of $31.69 per injection was felt to be 
exceptionally low; micro-costing data from BC cancer agency estimated a per injection 
cost of $132.  

• Primary effect: The primary effect for the submitted base case for both OS and PFS was 
based on a regression analysis and not on the ITT population of ASPIRE. The EGP elected 
to use the published results from the trial (ITT analysis) and not the adjusted results 
from the submitter that were adjusted based on imbalances in the two treatment 
groups detected post-hoc.  

• Hazard ratio post-trial: The EGP elected to use a hazard ratio of 1 from 42 months and 
beyond (when the trial follow-up ended) during the period of extrapolation for both 
progression-free survival and overall survival, which assumes that at 42 months and 
later, there is no difference in treatment effect between arms. This does not affect the 
hazard ratio used for the period of 0 – 42 months.  

• Wastage: In the submitted base case estimate, 80% of doses had no wastage. Based on 
feedback from the CGP and PAG, wastage could potentially be a concern in smaller 
centers where vial sharing would be difficult. The stability of the reconstituted drug is 
24 hours refrigerated and 4 hours at room temperature. Therefore, the EGP has chosen 
to include wastage for all doses (i.e., 0% of doses had no wastage), which is the most 
conservative estimate and has been included as the upper bound of the EGP reanalysis. 
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progression-free survival (regression analysis vs primarily analysis of ASPIRE ITT 
population) and utilities.  

 
Overall conclusions of the submitted model: 
• The majority of the inputs for the submitted model are adequate. However, the use of 

non-peer reviewed data that is not based on the ASPIRE ITT population in the submitted 
base case was a limitation. The EGP was able to modify this. 
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2 DETAILED TECHNICAL REPORT 
This section outlines the technical details of the pCODR Economic Guidance Panel’s evaluation of 
the economic evidence that is summarized in Section 1. Pursuant to the pCODR Disclosure of 
Information Guidelines, this section is not eligible for disclosure.  It was provided to the pCODR 
Expert Review Committee (pERC) for their deliberations.  
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3 ABOUT THIS DOCUMENT  

This Economic Guidance Report was prepared by the pCODR Economic Guidance Panel and 
supported by the pCODR Lymphoma/Myeloma Clinical Guidance Panel and the pCODR Methods 
Team. This document is intended to advise the pCODR Expert Review Committee (pERC) regarding 
resource implications and the cost-effectiveness of carfilzomib (Kyprolis) for previously treated 
multiple myeloma. A full assessment of the clinical evidence of [drug name and indication] is 
beyond the scope of this report and is addressed by the relevant pCODR Clinical Guidance Report.  
Details of the pCODR review process can be found on the pCODR website (www.cadth.ca/pcodr).    

pCODR considers it essential that pERC recommendations be based on information that can be 
publicly disclosed. Information included in the Economic Guidance Report was handled in 
accordance with the pCODR Disclosure of Information Guidelines. There was no non-disclosable 
information in the Economic Guidance Report provided to pERC for their deliberations.   

This Final Economic Guidance Report is publicly posted at the same time that a pERC Final 
Recommendation is issued. The Final Economic Guidance Report supersedes the Initial Economic 
Guidance Report.  Note that no revisions were made in between posting of the Initial and Final 
Guidance Reports. 

The Economic Guidance Panel is comprised of economists selected from a pool of panel members 
established by the pCODR Secretariat. The panel members were selected by the pCODR 
secretariat, as outlined in the pCODR Nomination/Application Information Package and the 
Economic Guidance Panel Terms of Reference, which are available on the pCODR website 
(www.cadth.ca/pcodr).  Final selection of the pool of Economic Guidance Panel members was 
made by the pERC Chair in consultation with the pCODR Executive Director. The Economic 
Guidance Panel is editorially independent of the provincial and territorial Ministries of Health and 
the provincial cancer agencies.   
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