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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 Bristol-Myers Squib compared nivolumab (Opdivo) 
to best supportive care (BSC) as second-line treatment for patients with hepatocellular 
carcinoma (HCC) that have received prior treatment with sorafenib. The indication under review 
by pCODR is for the treatment of adult patients with advanced (not amenable to curative 
therapy or local therapeutic measures) or metastatic hepatocellular carcinoma who are 
intolerant to or have progressed on sorafenib therapy. Table 1 summarizes the submitted 
economic model. 

 
 

Table 1. Submitted Economic Model 

Funding Request/Patient 
Population Modelled 

Nivolumab as monotherapy for the treatment of adult 
patients with advanced (not amenable to curative 
therapy or local therapeutic measures) or metastatic 
HCC that are intolerant to or have progressed on 
sorafenib therapy. 
 
The modeled patient population was Canadian adults 
with advanced hepatocellular carcinoma (HCC) that have 
received prior treatment with or are intolerant to 
sorafenib. 

Type of Analysis CUA & CEA 
Type of Model A three state (pre-progression, post-progression and 

death) partitioned-survival with weekly cycle length 
Comparator Base Case: Best Supportive Care (BSC) 

 
Scenario analysis: Regorafenib 

Year of costs 2016 Canadian dollars 
Time Horizon Lifetime 
Perspective Government (public payer perspective) 
Cost of Nivolumab 
 

Nivolumab costs $782.22 per 40mg vial and $1,955.56 per 
100mg vial, or $19.556 per mg. 

 
In the model, the base case analysis used the method of 
moments technique to calculate the average number of 
vials for each administration of nivolumab. 
 
At the recommended dose of 3mg per kg every two 
weeks, Nivolumab costs: 

• $4,474.52 per 14-day course 
 

This calculation was based on average body weight of 
69.59 kg +/- 14.58kg, each administration use two 100 
mg vials plus 0.72 40 mg vials and accounted for $391.24 
of wastage. 

Cost of Best Supportive Care 

 
The submitted model assumed zero drug cost for BSC.   

Cost of Regorafenib Regorafenib costs $6,115.51 per pack of 40 mg 84 
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tablets. 
Model Structure A partitioned survival model with three discrete health 

states was developed to evaluate the cost-utility of 
nivolumab in patients with HCC. The 3 health states 
were: progression-free (on/off treatment), progressed 
(on/off treatment), and death. It was assumed that any 
survival benefit could be extrapolated beyond the 
follow-up period and be adequately captured using 
parametric survival models. Expected (mean) values for 
costs and effects were obtained from probabilistic 
analysis. 
 

 
 

Key Data Sources CheckMate 0401, an ongoing, multicentre, non-
comparative (single-arm), dose escalation and expansion 
trial (Phase 1/2) for nivolumab, BRISK-PS2 for BSC, and 
RESORCE3 for regorafenib. The comparison of nivolumab 
with BSC and regorafenib was informed by a 
manufacturer-sponsored indirect treatment comparison 
(ITC) 

 

1.2 Clinical Considerations 

According to the pCODR Clinical Guidance Panel (CGP), the comparison of nivolumab to best 
supportive care is appropriate. Regorafenib was also recognized as a relevant comparator. The 
Submitter included this comparison as scenario analysis in the submitted model. 
Relevant issues identified included: 
• The CGP concluded that there may be a net overall clinical benefit with the use of 

nivolumab in patients with sorafenib-refractory or intolerant advanced HCC, with Child-
Pugh Class A hepatic reserve and an ECOG performance status of 0-1. 

• The response rate observed in the CheckMate 040 study was associated with an 
encouraging overall survival benefit. Clinicians reported that objective response rates are 
rarely observed in patients with hepatocellular carcinoma treated with systemic therapies. 

• In HCC, tumor objective response rates have not been validated as a surrogate endpoint 
for overall survival. 

• The overall survival observed in this non-comparative, single arm trial is encouraging but it 
is in context of comparison to historical data. Given the size of the study and the lack of a 
comparative arm, interpretation and generalizability is limited. 

• An improvement in overall survival has not been established.  
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• The toxicities observed with nivolumab in this patient population were expected and 
manageable compared to those observed in larger studies of other tumor types. 

• Nivolumab offers a potentially clinically effective therapy in a disease setting where the 
available options are limited. 

• The lack of a comparative arm in CheckMate 040 is a major barrier to estimating the 
effectiveness of nivolumab in this patient population. 

Summary of registered clinician input relevant to the economic analysis 
The clinicians providing input reported an unmet need among patients with HCC and that nivolumab 
would be useful. However, as the current review is based off of a phase 1/2 trial, the clinician input 
questioned whether this was appropriate. The opinion of the clinicians emphasized that the decision to 
approve nivolumab for use among patients should be based on phase three clinical data. 

 
Summary of patient input relevant to the economic analysis 
Patient input noted that currently, sorafenib is the only available treatment for patients with 
advanced stage HCC, however, the drug comes with many side effects and reduces their quality 
of life. Patient contacts reported having limited treatment options, and that they value new and 
better treatment options.  The economic model used best supportive care as a comparator which 
would be considered an appropriate management strategy. A scenario analysis was also 
considered comparing nivolumab to regorafenib, a treatment option that was recently 
recommended for funding.  

 
Summary of Provincial Advisory Group (PAG) input relevant to the economic analysis  
PAG considered the following factors would be important to consider if implementing a funding 
recommendation for nivolumab which are relevant to the economic analysis:  

• Nivolumab is administered intravenously; chemotherapy chair time and nursing resources 
would be required to administer nivolumab 

• PAG is seeking clarity on treatment duration and guidance on whether retreatment with 
nivolumab would be appropriate 

o Treatment with nivolumab should be continued as long as clinical benefit is 
observed or until treatment is no longer tolerated by the patient. The median 
duration of treatment among the 2L cohort was 5.26 months, and the median 
number of treatment cycles was 12 (range, 1-41).  

• PAG is seeking whether there is information to guide sequencing of nivolumab and 
regorafenib in patients who have failed first line sorafenib. 

o The model did not assume treatment after nivolumab, however patients were 
allowed to be treated beyond progression. The CGP noted that other therapies 
are available after treatment with nivolumab, but there is currently no evidence 
to guide the sequencing of available treatments.  

• PAG is seeking clarification that the dosing strategy of 3mg/kg up to maximum of 240mg, 
administered every two weeks, and other dosing strategies (e.g. 480mg every 4 weeks) 
would be appropriate for HCC, as with other cancers. 

o The 480mg every 4 weeks doing strategy was not included in the economic model 
and could not be explored. 

1.3  Submitted and EGP Reanalysis Estimates 
 

According to the economic analysis that was submitted by Bristol-Myers Squibb when nivolumab 
is compared with the best supportive care: 

• The extra cost of nivolumab is $159,461(ΔC).  Costs considered in the analysis included 
drugs, disease management, and adverse events. 
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significant treatment benefit for nivolumab compared to BSC/placebo and regorafenib. For 
PFS, a treatment benefit was shown for nivolumab that was marginally better than 
BSC/placebo; however, no difference in PFS was observed when nivolumab was compared 
to regorafenib. The pCODR Methods Team concluded the ITC results should be interpreted 
with caution considering a number of limitations associated with the ITCs that raise 
uncertainty in the treatment estimates obtained. 
 

• Extrapolation of overall survival using short term data: The median follow-up in the 
Checkmate 040 trial was relatively short (median follow-up of 14.9 months, with 
insufficient long term follow up (overall survival data may be immature). An improvement 
in overall survival has not been established.  

• Utilities: CGP/EGP identified that the utilities used in the model from the CheckMate 040 
trial may be higher than what would be seen in patients outside of a clinical trial. 

 
• Treatment duration of nivolumab: Treatment duration was modeled using either 

extrapolated PFS curve or the time to discontinuation curve. Time to treatment 
discontinuation data from CheckMate 040 were used to define the time on treatment (ToT) 
for nivolumab and regorafenib, respectively.  There is possibility that patients will be on 
nivolumab for longer than was modeled. The EGP requested the submitter to model a 
longer treatment duration at the time of the Checkpoint meeting. However, the submitter 
responded that it was not appropriate to extend the treatment duration of nivolumab in 
the model.  They noted that for the model base-case, time-on-treatment for nivolumab 
was modeled according to best practices using extrapolated time to discontinuation (TTD) 
data from the Checkmate 040 trial. In the CheckMate 040 trial, patients could be treated 
as long as clinical benefit was observed or until treatment was no longer tolerated by the 
patient (i.e., treatment could be continued after progression). In CheckMate 040, 78 of 
145 patients (53.8%) were treated beyond progression (Database lock March 17, 2017). The 
submitter noted that the TTD data were relatively mature, therefore it is unlikely that the 
TTD extrapolation significantly underestimates the treatment duration likely to be 
observed in clinical practice. The EGP was unable to evaluate the effect of prolonged 
treatment on the extra cost in the submitted model, which may be one of main cost 
drivers in the model. 
 

• Administration costs: The EGP felt that the administration costs accounted for in the 
model were underestimated. The submitter estimated the total administration costs were 
$54.25 biweekly for nivolumab, which included the clinical administration of nivolumab 
supervised by a clinician. The total administration costs for regorafenib were $20.50 every 
21 days to a maximum of 6 services per patient per 12 month period, which included the 
cost of clinical management of oral chemotherapy. Both of these costs were sourced from 
the Ontario Schedule of Benefits. In the comparison to BSC, the only administration cost 
accounted for was a physician clinic cost. The EGP and CGP noted that this is not an 
adequate reflection of the actual resource costs. Several other administration costs that 
would be associated with administering nivolumab including 3 to 4 pharmacy personnel per 
dose per patient to do various safety checks and calculations, a nurse to do an IV start and 
set up the infusion and pump and monitor periodically over the course of the 30-60 minute 
treatment, and medical clerks who book follow-up appointments and tests. Sensitivity 
analyses were done on this parameter and it was determined that the impact of increasing 
the administration cost by 50% has a very minimal impact on the ICER. However, running a 
sensitivity analysis where the administration costs in the submitter’s model are increased 
by 50% still highly underestimates the true costs.  
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• Subsequent therapies were not included in the model. This was considered to be 
appropriate by the CGP. However, the CGP noted that other therapies are available after 
treatment with nivolumab, but there is currently no evidence to guide the sequencing of 
available treatments.  

1.4 Detailed Highlights of the EGP Reanalysis 
 

The EGP made the following changes to the submitted economic model: 
 
The EGP re-conducted several probabilistic scenario analyses. The EGP considered the following 
important factors with consulting with the clinical experts: 

• Time horizon: The time horizon was shortened to 3 years from a lifetime in submitted 
base case. The time horizon was shortened to address the uncertainty in survival 
estimates based on extrapolation of short term trial data (14.9 months) and to reflect 
the clinical opinion of the CGP. 

• Utilities: Used 0.76 for pre-progression; 0.68 for progressed. CGP/EGP identified that 
the utilities used in the model from the CheckMate 040 trial may be higher than what 
would be seen in patients outside of a clinical trial. Because of this, the regorafenib 
pCODR review was referenced, which addressed the same patient population. The 
pCODR Review Team for this review also determined that the utilities from the trial 
appeared overestimated, and two literature sources that reported utility values for the 
same patient population were found to be more appropriate. The same sources for the 
utilities were used in the EGP’s reanalysis.4,5 It was noted by the EGP that the utility in 
quality-adjusted life years generated in the post-progression state was higher than the 
pre-progression state. In the model, the time that patients spend in the progression-
free state is relatively short compared to their survival, and patients could continue to 
be treated beyond progression.   

• Data source of PFS and OS curves for comparison between nivolumab and BSC: Used 
RESORCE trial instead of BRISK trial. The BRISK trial was used as the data source for the 
ITC to generate PFS and OS curves for the BSC in the comparison of nivolumab and BSC 
in the original submission. The CGP felt that it would be more appropriate to use the 
RESORCE trial as the data source for the BSC PFS and BSC OS curve generation rather 
than using the BRISK trial because it may better reflect the BSC patient population.  
 

Given the lack of comparative effectiveness estimates and the inability to evaluate the 
uncertainty from the indirect treatment comparison, it is not possible to place an upper bound on 
the ICER. It is difficult to have an idea of where the ICER would lie. There is also considerable 
uncertainty in the lower bound of the ICER due to certain parameters that the EGP was not able to 
explore (i.e. Testing the confidence interval of the hazard ratio for the treatment effect between 
nivolumab and the comparator, and extending the treatment duration past a certain cut-off). For 
example, if a different assumption about the treatment was made and it was extended for a 
longer period of time, then the EGPs ICER estimate would likely be underestimated. There was 
also a large difference in the ΔC ($) from the submitted model ($159,461) and the EGP’s reanalysis 
($91,831) when comparing nivolumab to BSC. The main reason for this difference is due to a large 
difference in the cost of nivolumab from shortening the time horizon to three years.The same 
large difference in the ΔC ($) occurred in the comparison of nivolumab to regorafenib primarily 
due to the shortened time horizon.  
 
An estimate of the lower bound of the ICER is provided in Table 4 and Table 5. The EGP reran the 
probabilistic analysis to determine an estimate of the ICER for the following scenario: 

• Time horizon of 3 years 
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therapy, and market share at this point of time.  However, these parameters were able to be 
modified and explored by the EGP.  

1.6 Conclusions 

The EGP’s best estimate of ∆C and ∆E for nivolumab when compared to best supportive care 
is: 
• The ICER would likely be between $193,458/QALY and unknown. 

 

• This unknown upper bound of the ICER provided by the EGP reflects a considerable amount 
of uncertainty present in the incremental benefit of nivolumab against BSC. It is difficult 
to estimate where the best estimate would likely be. The extra cost of nivolumab is 
between $91,831 and unknown (∆C). The main factors that influence the ∆C of the best 
estimate are the cost of nivolumab and the time horizon. It should be noted that the EGP 
was unable to evaluate the effect of prolonged treatment on the extra cost in the 
submitted model, which may be one of main cost drivers. 
 

• The extra clinical effect of nivolumab is between 0.47 and unknown (∆E).  The main 
factors that influence ∆E are the data source choice for the OS curves for BSC, OS 
extrapolation model and a shortened time horizon. It should be noted that EGP was unable 
to evaluate the uncertainty of the indirect comparison in the submitted model, which may 
be one of the main clinical effect drivers. 
 

The EGP’s best estimate of ∆C and ∆E for nivolumab when compared to regorafenib is: 
 
• The ICER would likely be between $159,708/QALY and unknown.  

 
• This unknown upper bound of ICERs provided by the EGP reflects a considerable amount of 

uncertainty present in the incremental benefit of nivolumab against regorafenib. It is 
difficult to estimate where the best estimate would likely be. 

• The extra cost of nivolumab is between $40,442 and unknown (∆C).  The main factors that 
influence the ∆C of the best estimate are the cost of nivolumab and the time horizon. It 
should be noted that the EGP was unable to evaluate the effect of prolonged treatment on 
the extra cost in the submitted model, which may be one of main cost drivers. 
 

• The extra clinical effect of nivolumab is between 0.25 and unknown (∆E).  The main 
factors that influence ∆E are the data source choice for the OS curves for BSC, OS 
extrapolation model and a shortened time horizon. It should be noted that EGP was unable 
to evaluate the uncertainty of the indirect comparison in the submitted model, which may 
be one of the main clinical effect drivers. 

 
Overall conclusions of the submitted model: 

 
• Model Structure 

o The economic model structure and the parametric extrapolation are appropriate, 
however, the model did not consider the uncertainty generated from the indirect 
treatment comparison. The parametric curve selection by the submitter was based 
on goodness-of-fit (the curves with the lowest AIC and BIC values), visual 
inspection, and clinical plausibility through discussions with clinicians. The 
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parametric curves used in the Nivolumab versus BSC comparison were log-logistic 
for OS, generalised gamma for PFS, and gompertz for TTD. 

• Data Inputs 
o There are no comparative effectiveness trials available. The effectiveness data 

used in the economic model were based on indirect treatment comparison. 
• Patient Input 

o The factors relevant to patients were taken into consideration in the economic 
model. 

• Overall 
Overall, the model structure and the parametric extrapolation are appropriate, however, given 
the lack of comparative effectiveness estimates and the inability to evaluate the uncertainty from 
the indirect treatment comparison, it is not possible to place an upper bound on the ICER, and 
there is considerable uncertainty in the EGP’s best estimate of the lower bound of the ICER. 
Because of this, it is difficult to estimate where the ICER would lie.
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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 Gastrointestinal 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 nivolumab for the treatment of adult patients 
with advanced (not amenable to curative therapy or local therapeutic measures) or metastatic 
hepatocellular carcinoma who are intolerant to or have progressed on sorafenib therapy. A full 
assessment of the clinical evidence of nivolumab for the treatment of adult patients with 
advanced (not amenable to curative therapy or local therapeutic measures) or metastatic 
hepatocellular carcinoma 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.  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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