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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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Cost of docetaxel*

Cost of erlotinib*

Cost of pemetrexed*

Model Structure
Key Data Sources

Docetaxel costs $11.42 per mg. (Cost is for both generic and
brand name docetaxel)
• At the recommended dose 75 mg/per m2 every 3 weeks,
docetaxel costs
o $69.36 per day
o $1,942.00 per 28-day cycle
Erlotinib costs $68.00 per tablet.
• At the recommended dose 150mg once daily, erlotinib costs
o $68.00 per day
o $1,904.00 per 28-day cycle
Brand Name pemetrexed costs $5.50 per mg.
• At the recommended dose 500mg/m2 every 3 weeks,
pemetrexed costs
o $222.62 per day
o $6,233.33 per 28-day cycle
Generic pemetrexed costs $0.83 per mg.
• At the recommended dose 500mg/m2 every 3 weeks,
pemetrexed costs
o $33.67 per day
o $942.66 per 28-day cycle
This partitioned survival model was comprised of three health
states: progression free; progressed disease and death. Trial data
were extrapolated over time using statistical distributions.
• Two head-to head phase III clinical trials (Checkmate 017
and Checkmate 057) to compare nivolumab and docetaxel in
terms of efficacy, impact on health-related quality of life,
adverse events, and to derive treatment patterns after
progression.
• Indirect treatment comparisons to derive PFS and OS
associated with other comparators (e.g. pemetrexed and
erlotinib)
• Utility data based on EQ-5D collected in Checkmate 017 and
Checkmate 057; literature-based utility data used in
sensitivity analyses
• Resource utilization from the UK and expert opinion
• Costing from Ontario and literature

*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.

1.2 Clinical Considerations
According to the pCODR Clinical Guidance Panel (CGP), the comparisons versus docetaxel and
pemetrexed are appropriate.
•

Relevant issues identified included:
o The CGP did not consider erlotinib to be a relevant comparator as it has an increasingly limited
clinical use in this patient population.
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o

o

Although the manufacturer provided an indirect treatment comparison of nivolumab versus
pemetrexed, the CGP concluded that there was a high degree of uncertainty with the results
due to several limitations in the analyses (see Section 7 of the Clinical Guidance Report for
details). Therefore, the EGP did not provide re-analysis estimates for this secondary analysis.
The CGP was uncertain as to the clinical benefit of continuing treatment beyond progression
which occurred in nearly 20% of patients in both studies. The CGP did however acknowledge
that treatment beyond progression should be done at the discretion of the treating physician.
The EGP explored the impact of treatment beyond progression in their re-analysis estimates by
using data from the two clinical trials.

Summary of patient input relevant to the economic analysis
Patients considered the following factors important in the review of nivolumab: improvement in quality
of life and survival, better side effects profile, convenience of use, and fewer treatment visits reducing
the burden for patient and care provider.
• The economic model submitted by the manufacturer takes into account quality of life, progression
free survival and overall survival as well as adverse events.
• Convenience of use (e.g. 1 hour treatment every 2 weeks with nivolumab instead of 3-6 hours
every 3 weeks) was not incorporated in the model.
• As per pCODR guidelines, the perspective of the model was that of the publicly funded healthcare
system and did not consider patient or caregiver time costs.
Summary of Provincial Advisory Group (PAG) input relevant to the economic analysis
PAG considered the following factors (enablers or barriers) important to consider if implementing a
funding recommendation for nivolumab: size of the eligible population, generalizability of the trial data
and factors related to dosing, drug wastage, the high cost of nivolumab, indication creep and the
potential for future indications.
• PAG expressed some concerns regarding the generalizability of the trials (Checkmate 017 and
Checkmate 057) as the trials only included patients with ECOG performance status 0 and 1 who were
previously treated with platinum-based doublet chemotherapy. However, the CGP was comfortable
in generalizing the results to patients with ECOG 2 performance status. As such the economic results
should also apply to this population.
• PAG expressed concerns that some cancer centres with a large number of NSCLC patients may not
have the resources to accommodate the more frequent administration of nivolumab compared to
docetaxel. This was not addressed in the economic model or the budget impact analysis (BIA).
• PAG also expressed concerns for the incremental costs due to drug wastage. This is addressed in the
economic model and the BIA where an option for drug wastage is available.
• PAG expressed concerns regarding the treatment duration associated with nivolumab which ranged
from 1 to 48 months in the trials. Although the base case model assumes that patients discontinue
treatment after disease progression, a sensitivity analysis was performed by the manufacturer based
on treatment duration.
• PAG mentioned that some smaller outpatient cancer centres may not have the expertise and
resources to administer nivolumab or treat serious adverse events. This was not addressed in the
economic model or the BIA.
• Finally, PAG noted that the high cost of nivolumab and large potential budget impact will be barriers
to implementation. PAG noted that nivolumab is undergoing trials for other tumor sites.
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1.4 Evaluation of Submitted Budget Impact Analysis
The factors that most influence the budget impact analysis include the size of the population,
treatment duration associated with nivolumab, cost of nivolumab and drug uptake.

1.5 Conclusions
For the squamous NSCLC population, the lower and upper bounds of the EGP’s best estimate of ∆C
and ∆E for nivolumab when compared to docetaxel are:
• $193,918/QALY gained (lower bound) and $219,660/QALY gained (upper bound)
• The extra cost of nivolumab is $96,431. The factors that most influence the incremental costs
compared to docetaxel are time horizon and nivolumab duration of treatment.
• Depending on the source of the utility data, the extra clinical effect of nivolumab is 0.44 QALYs
(Chouaid et al., 2013) or 0.50 QALYs (trial data). The factors that most influence the incremental
number of QALYs are time horizon and the utility values associated with disease free and
progressed disease.
For the non-squamous NSCLC population, the lower and upper bounds of the EGP’s best estimate of
∆C and ∆E for nivolumab when compared to docetaxel is:
• $183,386/QALY gained (lower bound) and $236,851/QALY gained (upper bound)
• The extra cost of nivolumab is $80,014. The factors that most influence the incremental costs
compared to docetaxel are time horizon and nivolumab duration of treatment.
• Depending on the source of the utility data, the extra clinical effect of nivolumab is 0.34 QALYs
(Chouaid et al. 2013) or 0.44 QALYs (trial data). The factors that most influence the incremental
number of QALYs are time horizon and the utility values associated with disease free and
progressed disease.
Overall conclusions of the submitted model:
• The model was well designed and short-term model projections were validated against trial data.
• The above EGP base case estimates are driven by the trial data (e.g. PFS and OS), a time horizon
of 5 years and choice of utility data.
• Future research should focus on providing additional details: 1) the utility data associated with
progression free and progressed disease from a Canadian perspective; 2) drug wastage; and 3)
treatment patterns following progression.
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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 Lung 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 costeffectiveness of Nivolumab (Opdivo) for Non-Small Cell Lung Cancer. A full assessment of the clinical
evidence of Nivolumab (Opdivo) for Non-Small Cell Lung Cancer 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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