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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: info@pcodr.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 Celgene compared lenalidomide (Revlimid) in 
combination with bortezomib (Velcade) and dexamethasone (VLd) to lenalidomide and 
dexamethasone (Ld) for patients with newly diagnosed multiple myeloma who are ineligible for 
transplant. Although Bortezomib in combination with melphalan and prednisone (VMP) is 
included as a comparator in the manufacturer submitted materials, the CGP noted that Ld is 
the most relevant comparator, and a lack of evidence complicates the inclusion of VMP as a 
comparator. Upon guidance from the CGP, VMP is not considered a relevant comparator in this 
report.  
 

Table 1. Submitted Economic Model 

Funding 
Request/Patient 
Population Modelled 

The objective of this model is to assess the cost-effectiveness of 
lenalidomide (Revlimid) in combination with bortezomib (Velcade) and 
dexamethasone (VLd) in adult patients with newly diagnosed multiple 
myeloma (NDMM) in whom transplant is not intended. The modelled 
population matches the funding request.   

Type of Analysis CUA 

Type of Model Markov cohort, partitioned-survival 

Comparator lenalidomide (Revlimid) + dexamethasone (Ld). Although bortezomib 
(Velcade) + Melphalan + Prednisone (VMP) is included as a comparator 
in the manufacturer submitted materials, the CGP recommends that 
Ld is the most relevant comparator; and a lack of evidence 
complicates the inclusion of VMP as a comparator. Upon the 
recommendation of the CGP, VMP is not considered a relevant 
comparator in this report. 

Year of costs 2017 Canadian Dollars 

Time Horizon 25 Years 

Perspective Publicly funded healthcare system 

Lenalidomide Lenalidomide costs $424.00 (25mg), $403.00 (20mg), $382.00 (15mg), 
$361.00 (10mg), $340.00 (5mg) (3) as cited in (1).  
 
Induction: 25 mg orally once a day on days 1 – 14 during cycles of a 21-
day cycles (8 cycles max) 

• $282.67 per day 

• $7914.67 per 28 day cycle 
Maintenance (cycles 9 onwards): 25 mg orally once a day on days 1-21 
for a 28 day cycles (until progression) 

• $424.00 per day 

• $11,872.00 per 28 day cycle 

Bortezomib Bortezomib costs $1,402.42 per 3.5mg vial (4) as cited in (1). At the 
recommended dose, bortezomib is given at 1.3 mg/m2 iv during cycles 
on days 1, 4, 8 and 11 for 21 day cycles (8 cycles max) 

• $200.35 per day 

• $5609.68 per 28 day cycle  

Dexamethasone Dexamethasone costs $0.30 per 4 mg and $0.08 per 1mg tablet  (5) as 
cited in (1).  
 



pCODR Final Economic Guidance Report - Lenalidomide (Revlimid) plus Bortezomib and Dexamethasone for Multiple Myeloma 
pERC Meeting: May 16, 2019; Early Conversion: June 19, 2019  
© 2019 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    2 

Induction: 20 mg taken orally on days 1, 2, 4, 5, 8, 9, 11 and 12 for 21 
day cycles (8 cycles max) 

• $0.57 per day 

• $16.00 per 28 day cycle 
Maintenance (cycles 9 onwards): 40mg taken orally on days 1, 8, 15 
and 22 for 28 day cycles (until progression) 

• $0.43 per day 

• $12.00 per 28 day cycle 

Model Structure This partitioned survival model included three health states: 
progression free disease, post-progression disease, and death. The 
progression free disease was informed by progression free survival, 
and post-progression disease was equal to the difference between 
overall survival and progression-free survival. 

Key Data Sources Clinical Outcomes: 
SWOG S0777 trial (6) as cited in (7). **Uses Celgene analysis of SWOG 
S0777 data, with data cut-off of December 1, 2016 
Drug Costs: 
Ontario Exceptional Access Program, Ontario Formulary, pCODR 
Report(3-5) 
Utility: 
MM-020 Trial (8) 

  
 

1.2 Clinical Considerations 

According to the pCODR Clinical Guidance Panel (CGP), this comparison is appropriate. The 
Clinical Guidance Panel considered that CyBorD is also a clinically relevant comparator. The 
Submitter did not include this comparison in modifications to the main economic analysis 
however an assumption was made for similar efficacy between VMP and CyBorD. Based on this 
assumption, VMP was then included in the submitted economic analysis as a proxy for CyBorD. 
The EGP did not consider this comparison further based on the conclusions provided by the CGP 
(described below). 

• Relevant issues identified included:  
o There is a net overall clinical benefit of VLd compared to Ld as first line therapy for 

patients with newly diagnosed myeloma not eligible for transplant based on a 
statistically significant benefit in progression-free survival (PFS) and overall survival 
(OS) for VLd compared to Ld. 

o The adverse event profiles were similar between the two groups and toxicities were 
predictable and manageable. 

o Ld and CyBorD have previously been shown to have similar efficacy. Since VLd has 
demonstrated superiority over Ld, this can serve as an appropriate surrogate for 
Canadian patients.  It is reasonable to believe that the magnitude of benefit would be 
similar if the comparator was CyBorD.  

o The dosing of bortezomib would remain consistent with the Canadian standard using 
once a week administration subcutaneously. 

o The sequencing of agents are dependent on the treatment and responses that patients 
had to first line therapy, as well as individual characteristics and comorbidities of 
patients.  As a result, the sequence of other therapies remains unclear. 
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intensity to pricing. In the submitted model, dose intensity is multiplied by the required dose to 
arrive at the cost for drug acquisition. This assumes that the cost per mg of the drug is 
independent of the number of capsules, which is not the case. 
 
The CGP suggests that a time horizon of 25 years is excessively long, and is not reflective of the 
clinical course of the disease. The CGP suggested that a time horizon of 15 years is most 
reasonable, and captures the likely survival of patients. Additionally, at 16.85 years, less than 5% 
of the modelled cohort is alive. In EGP re-analysis, the time horizon is shortened to reduce the 
effect of modelled outcomes when uncertainty is greatest – although this does not significantly 
impact the ICER. Other assumptions/limitations, such as the utility of health states, resource use, 
wastage, adverse events, and terminal care costs do not significantly impact model outcomes.  

1.4 Detailed Highlights of the EGP Reanalysis 
 

• Dose intensity: The EGP disagreed with how the effect of dose intensity on the cost of 
lenalidomide had been applied in the submitted model. In the model, the dose intensity 
observed in the SWOG S0777 trial was multiplied by the cost, to arrive at the expected 
cost for each agent. The expected cost per milligram ($19.74/mg) is calculated through 
the doses received – 68% of patients received 25mg capsules, 28% of patients received 
15mg capsules, and 3% of patients received 10mg capsules. The expected cost per 
milligram is multiplied by the recommended dose and observed dose intensity. This 
method assumes that the cost is independent of the number of capsulesadministered. In 
EGP re-analysis, it was shown that the both the strength of each dose, and the number of 
capsules contribute to the cost of lenalidomide. This was changed in EGP re-analysis. This 
re-analysis assumes that no doses of lenalidomide were missed. Therefore, EGP re-analysis 
estimates with and without the corrected dose intensity are provided.  

• Time Horizon: The time horizon was shortened from 25 years to 15 years. Resource use 
assumptions were adjusted with input from the CGP to reflect Canadian practice.  

• Terminal Care Costs: Calculation of the costs of terminal care in the last 30 days of life 
was adjusted from $12,067.22 to $14,309.24 to reflect conversion from US dollars to 
Canadian dollars with purchasing power parity. 

 
 
The EGP made the following changes to the submitted economic model: 

• The application of dose intensity was changed to include the number of doses 
administered in the calculation of cost. 

• Time horizon was shortened from 25 years to 15 years to reduce uncertainty introduced 
by extrapolation of short-term outcomes over the long-term. 

• Resource use assumptions were adjusted to reflect the Canadian context. 

• Terminal care costs were recalculated using purchasing parity. The value in the 
manufacturer submitted model was $12,067.22, and the EGP re-calculated value was 
$14,309.24. 
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budget impact analysis, which limits the interpretability of the ICER in relation to the predicted 
budget impact. 

CyBorD accounts for a large proportion of the total market share, and is the least costly 
comparator. This mismatch between comparators considered in the pharmacoeconomic 
report/model, and the budget impact analysis likely results in significant underestimates of 
costs in both the reference scenario and the treatment-funded scenario.   

 

1.6 Conclusions 

The EGP’s best estimate of C and E for VLd when compared to Ld is: 

• Between $53,300/QALY and $51,150/QALY. 

• Within this range, the best estimate depends on the proportion of doses not given due to 
toxicity, and the dose intensity of the remaining doses. 

• The incremental cost of VLd is likely between $42,528 and $40,099. 

• The incremental clinical effect of VLd is likely 0.78 QALY.  
 

Overall conclusions of the submitted model: 

• Overall, the submitted model accurately reflects current understanding of newly 
diagnosed multiple myeloma treated with VLd compared to Ld. Adjustments made to the 
model in EGP re-analysis did not significantly impact modelled outcomes. 

• Although the time horizon was shortened from 25 years to 15 years by the EGP to reduce 
uncertainty present in longer time horizons and better reflect the clinical course of the 
disease, this resulted in small changes to the ICER. 
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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 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 lenalidomide (Revlimid) plus bortezomib and 
dexamethasone for multiple myeloma. A full assessment of the clinical evidence lenalidomide 
(Revlimid) plus bortezomib and dexamethasone for multiple myeloma 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 information 
redacted from this publicly available Guidance Report. 
 
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.  
 
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.   

 
 
 



 

pCODR Final Economic Guidance Report - Lenalidomide (Revlimid) plus Bortezomib and Dexamethasone for Multiple Myeloma 
pERC Meeting: May 16, 2019; Early Conversion: June 19, 2019  
© 2019 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    9 

References: 

1. Submitted by: Celgene. Cost-Utility Model for the Combination of Lenalidomide, 
Bortezomib and Dexamethasone (RVD) in Patients With Newly Diagnosed Multiple Myeloma Without 
Intent for Autologous Stem-Cell Transplant in Canada: Technical Report, Economic Model. 2018. 

2. Celgene Inc. Cost-Utility Model for the Combination of Lenalidomide, Bortezomib and 
Dexamethasone (RVd) in Patients With Newly Diagnosed Multiple Myeloma Without Intent For 
Autologous Stem-Cell Transplant in Canada: Technical report, Economic model. Updated March 14, 
2019. 2019. 

3. Ontario Ministry of Health and Long Term Care. Exceptional Access Program 2018. 
Available from: 
http://www.health.gov.on.ca/en/pro/programs/drugs/odbf/odbf except access.aspx. 

4. pan-Canadian Oncology Drug Review (pCODR). Final Economic Guidance Report. 
Daratumumab (Darzalex) for Multiple Myeloma. 2017. 

5. Ontario Drug Benefit Formulatry/Comparative Drug Index. Ontario Drug Benefit 
Formulary/Comparative Drug Index 2018. Available from: 
https://www.formulary.health.gov.on.ca/formulary/. 

6. Celgene Inc. Lenalidomide (Revlimid(R)) SWOG S0777: A randomized phase III trial of CC-
5013 (lenalidomide, NSC-703813) and low dose dexamethasone (LLD) versus bortezomib (PS-341, 
NSC-681239), lenalidomide and low dose dexamethasone (BLLD) for induction, in patients with 
previously untreatment multiple myeloma without an intent for immediate autologous stem cell 
transplant. Clinical Study Report. Celgene; 2018. 

7. Celgene Sb. Cost-Utility Model for the Combination of Lenalidomide, Bortezomib and 
Dexamethasone (RVD) in Patients with Newly Diagnosed Multiple Myleoma (NDMM) Without Intent 
for Autologous Stem-Cell Transplant in Canada: Technical report, economic model. 2018. 

8. Facon T, Dimopoulos M, Dispenzieri A. Initial Phase 3 Results Of The First (Frontline 
Investigation Of Lenalidomide + Dexamethasone Versus Standard Thalidomide) Trial (MM-020/IF 
07/01) In Newly Diagnosed Multiple Myeloma (NDMM) Patients (Pts) Ineligible For Stem Cell 
Transplantation (SCT). Blood. 2013;122(2). 

9. Celgene Inc. SWOG S0777 - A randomised Phase III trial of CC-5013 (Lenalidomide) and low-
dose dexamethasone (LLD) versus bortezomib (PS-341), lenalidomide and low dose dexamethasone 
(BLLD) for induction, in patients with previously untreated multiple myeloma without an intent for 
immediate autologous stem cell transplant. 2018. 

10. Bansback NT, Brazier J, Anis A. Canadian Valuation of EQ-5D Health States: Preliminary 
Value Set and Considerations for Future Valuation Studies. PLOS ONE. 2012;7(2):e31115. 

11. Celgene Inc. Study to Determine Efficacy and Safety of Lenalidomide Plus Low-dose 
Dexamethasone Versus Melphalan, Prednisone, Thalidomide in Patients With Previously Untreated 
Multiple Myeloma (FIRST) ClinicalTrials.gov2018 [cited 2019 March 27]. 

12. Guertin JR, Feeny D, Tarride J-E. Age- and sex-specific Canadian utility norms, based on 
the 2013-2014 Canadian Community Health Survey. Canadian Medical Association Journal. 
2018;190(6):E155-E61. 

13. Brazier J, Ara R, Azzabi I, Busschbach J, Chevrou-Séverac H, Crawford B, et al. 
Identification, Review, and Use of Health State Utilities in Cost-Effectiveness Models: An ISPOR 
Good Practices for Outcomes Research Task Force Report. Value in Health. 2019;22(3):267-75. 

14. Mateos M, Richardson P. Bortezomib plus melphalan and prednisone compared with 
melphalan and prednisone in previously untreated multiple myeloma: updated follow-up and 



 

pCODR Final Economic Guidance Report - Lenalidomide (Revlimid) plus Bortezomib and Dexamethasone for Multiple Myeloma 
pERC Meeting: May 16, 2019; Early Conversion: June 19, 2019  
© 2019 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    10 

impact of subsequent therapy in the phase III VISTA trial. Journal of Clinical Oncology. 
2010;28(13):2259-66. 

15. pan-Canadian oncology Drug Review (pCODR). Final Economic Guidance Report: 
Lenalidomide (Revlimid) for Newly Diagnosed Multiple Myeloma. 2015. 

16. Bekelman J, Halpern S, Blankart C. Comparison of Site of Death, Health Care Utilization, 
and Hospital Expenditures for Patients Dying With Cancer in 7 Developed Countries. Journal of the 
American Medical Association. 2016;19(315):272-83. 

17. Glick HA, Doshi JA, Sonnad SS, Polsky D. Economic Evaluation in Clinical Trials. 2 ed. 
Oxford, UK: Oxford University Press; 2015. 

18. Ontario Ministry of Health and Long Term Care. Schedule of Benefits - Physician Servies 
Under the Health Insurance Act. 2015. 

19. Yong K, Delforge M, Driessen C, Fink L, Flinois A, Gonzales-McQuire S, et al. Multiple 
Myeloma: patient outcomes in real-world practice. British Journal of Hematology. 
2016;175(2):252-64. 

20. Celgene Inc. The combination of REVLIMID(R) (lenalidomide capsules), bortezomib, and 
dexamethasone (RVd) pCODR Checkpoint Meeting Materials. 2019. 

21. Statistics Canada. Consumer Price Index, annual average, not seasonally adjusted: 
Statistics Canada; 2019 [cited 2019 March 15]. 

22. Celgene Inc. Ontario Budget Impact Analysis Report: 
REVLIMID®/bortezomib/dexamethasone (lenalidomide/bortezomib/dexamethasone). Celgene Inc.; 
2019. 

23. Canadian Cancer Society. Canadian Cancer Stats. Statistics Canada2017. 

24. Society CC. Canadian Cancer Statistics 2013-2017. 

25. Celgene Inc. REVLIMID (lenlidomide)/bortezomib/dexamethasone (RVd) Budget Impact 
Analysis Model. 2019. 

 


