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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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M5H 3Y9 
  
Telephone:  613-226-2553  
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Fax:   1-866-662-1778  
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1  GUIDANCE IN BRIEF 

1.1 Background  

The purpose of this review is to evaluate the safety and efficacy of nivolumab for the 
treatment of adult patients with: 

• Previously untreated advanced (unresectable or metastatic) melanoma, regardless 
of BRAF status. 

• Previously treated advanced (unresectable or metastatic) melanoma, regardless of 
BRAF status. 

The review of nivolumab was first initiated in patients with previously untreated advanced 
melanoma.  Based upon a request from the pCODR Provincial Advisory Group (PAG) 
expressing a need for nivolumab in the second- and third-line setting (i.e., previously 
treated with ipilimumab), an assessment was made for the expansion of scope to include 
the second- and third-line indication.  This assessment resulted in the scope of the review 
being expanded to include patients with previously treated advanced melanoma.  Of note, 
the use of nivolumab in combination with ipilimumab was outside of the scope of this 
review. 

Nivolumab is an immunotherapy that targets the programmed cell death-1 receptor (PD-1) 
and inhibits the PD-1 pathway.  Nivolumab has received Health Canada approval for the 
treatment of previously untreated unresectable or metastatic BRAF V600 wild-type 
melanoma at a recommended dose of 3 mg/kg administered intravenously over 60 minutes 
every 2 weeks.  Treatment is continued as long as clinical benefit is observed or until it is 
no longer tolerated by the patient. 

 

1.2 Key Results and Interpretation  

1.2.1 Systematic Review Evidence  

1.2.1 A) Previously Untreated Advanced Melanoma 
Two randomized controlled trials (RCTs) were identified that investigated the use of 
nivolumab in patients with previously untreated advanced melanoma: CheckMate 067, 
which randomized patients to receive nivolumab, ipilimumab, or nivolumab plus 
ipilimumab; and, CheckMate 066, which randomized patients to receive nivolumab or 
dacarbazine. 

CheckMate 067 was a three arm double-blinded phase 3 RCT that was designed to 
determine the efficacy and safety of nivolumab alone (n=316) or nivolumab plus 
ipilimumab (n=314) compared with ipilimumab alone (n=315) in patients with previously 
untreated advanced melanoma, regardless of BRAF status.  The study was not designed to 
compare the nivolumab alone arm with the nivolumab plus ipilimumab arm.  Patients were 
randomized equally to all three arms.  Patients with an Eastern Cooperative Oncology 
Group (ECOG) performance status of 2 or higher and those with active brain metastases or 
ocular melanoma were excluded.  Crossover of patients was not permitted. Baseline 
patient characteristics were well balanced between the three treatment arms.  Of note, 
over 30% of patients had a BRAF V600 mutation. 



 

pCODR Final Clinical Guidance Report - Nivolumab (Opdivo) for Metastatic Melanoma 
pERC Meeting: January 21, 2016; pERC Reconsideration Meeting: March 17, 2016  
© 2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    2 

CheckMate 066 was a double-blinded phase 3 RCT that was designed to compare the 
efficacy and safety of nivolumab alone (n=210) with dacarbazine (n=208) in patients with 
previously untreated BRAF wildtype advanced melanoma.  Patients with an ECOG 
performance status of 2 or higher and active brain metastases or ocular melanoma were 
excluded.  Baseline characteristics were balanced between the two treatment arms, with 
the exception of ECOG performance status, where 70.5% of patients in the nivolumab 
group had a score of 0 compared with 58.2% of patients in the dacarbazine group. 

Efficacy 

CheckMate 067 demonstrated statistically significant improvements in progression-free 
survival and objective response rates in favour of nivolumab compared with ipilimumab 
(hazard ratio [HR] for death or disease progression, 0.57, [99.5% confidence interval (CI), 
0.43 to 0.76; p<0.001]; odds ratio for objective response, 6.11 [95% CI, 3.59 to 10.38; 
p<0.001]).  Median PFS was 6.9 months for the nivolumab group and 2.9 months for the 
ipilimumab group.  In a subgroup analysis by BRAF mutation status, there was a 
statistically significant and clinically meaningful difference in progression-free survival in 
favour of nivolumab (median 7.89 months) compared with ipilimumab (median 2.83 
months; HR 0.50, 95% CI 0.39 to 0.63) in patients with BRAF wild-type disease.  In patients 
with BRAF mutation-positive disease, no statistically significant difference was 
demonstrated (HR 0.77, 95% CI 0.54 to 1.09 in favour of nivolumab). However, while 
patients were stratified by BRAF mutation status at randomization, the subgroup analysis 
of patients with BRAF mutation-positive disease may not have been adequately powered to 
detect a difference in effect.  The objective response rate was 43.7% for the nivolumab 
group and 19.0% for the ipilimumab group.  Overall survival data were not available as the 
data are immature and no interim analysis is planned.  The study is ongoing and remains 
blinded with respect to overall survival.  Health-related quality of life (HRQoL) was 
assessed using the European Organization for the Research and Treatment of Cancer 
(EORTC) Quality of Life Questionnaire (QLQ)-C30.  A difference in scores of 10 or more 
points was considered the minimum important difference (MID).  The EORTC QLQ-C30 
completion rates at baseline and at one or more post-baseline visits was 85.1% in the 
nivolumab arm and 82.2% in the ipilimumab arm.  EORTC QLQ-C30 global health mean 
change scores appeared stable over time (never equivalent or exceeding the MID from 
baseline to week 67) for patients in the nivolumab arm.  In the ipilimumab arm, mean 
change scores were also stable from baseline to week 61. Similar results were noted for 
most EORTC QLQ-C30 scales over time.  Additionally, an exploratory analysis assessing 
general health status using the EQ-5D utility index and visual analogue scale indicates that 
quality of life was stable over time between arms.  

CheckMate 066 demonstrated a statistically significant improvement in overall survival at 1 
year in favour of nivolumab (72.9% alive) compared with dacarbazine (42.1% alive; HR 
0.42, 99.79% CI 0.25 to 0.73; data cut-off of June 2014).  Progression-free survival was also 
statistically significantly improved in favour of nivolumab (median 5.1 months) compared 
with dacarbazine (median 2.2 months; HR 0.43, 95% CI 0.34 to 0.56) as was the difference 
in objective response rates (40.0% for nivolumab versus 13.9% for dacarbazine; odds ratio 
4.06, 95% CI 2.52 to 6.54).  Of note, the study was terminated early for efficacy by the 
data safety monitoring committee after an unplanned interim safety analysis.  Following 
early termination, the study was unblinded and patients receiving dacarbazine were 
permitted to crossover to receive nivolumab.  Health-related quality of life was assessed 
using the EORTC QLQ-C30 with an MID of 10 points.  Additionally, the EQ-5D utility index 
and visual analogue scale were used to determine general health status, with MIDs of ≥ 
0.08 points, and ≥ 7 points respectively.  No data on completion rates at baseline or at 
post-baseline visits were reported.  It was noted in a poster presentation at the American 
Society of Clinical Oncology (ASCO) that baseline completion rates were high in both arms; 
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however, a higher proportion of patients were available for assessment in the nivolumab 
arm than in the dacarbazine arm as a result of high attrition in the dacarbazine arm.  The 
authors of that poster noted that nivolumab was less likely to lead to deterioration before 
dacarbazine in the EORTC QLQ-C30 global health status (rate of deterioration reached 50% 
at 276 days in the nivolumab arm compared with 179 days in the dacarbazine arm; HR for 
time to first decline, 0.66; 95% CI 0.47 to 0.94; p=0.021) and the EQ-5D utility index score 
(HR for time to first decline, 0.55; 95% CI 0.38 to 0.80; p=0.002). 

 
Harms 

In CheckMate 067, less frequent grade 3 or 4 treatment-related adverse events were 
reported for patients who received nivolumab (16.3%) compared with those who received 
ipilimumab (27.3%).  A total of 7.7% of patients who received nivolumab alone 
discontinued therapy due to any treatment-related adverse event compared with 14.8% of 
patients who received ipilimumab alone.  Two deaths were attributed to study drug 
toxicity: one death in a patient treated with nivolumab (neutropenia) and the other death 
in a patient treated with ipilimumab (cardiac arrest). 

In CheckMate 066, less frequent grade 3 or 4 treatment-related adverse events occurred in 
patients who received nivolumab (11.7%) compared with those who received dacarbazine 
(17.6%).  A total of 6.8% of patients who received nivolumab discontinued therapy due to 
any adverse event compared with 11.7% of patients who received dacarbazine.  No deaths 
were attributed to study drug toxicity in either group. 

1.2.1 B) Previously Treated Advanced Melanoma 
One RCT was identified that investigated the use of nivolumab in patients with advanced 
melanoma that was previously treated with ipilimumab: CheckMate 037. 

CheckMate 037 was an open-label phase 3 RCT that was designed to determine the efficacy 
and safety of nivolumab alone (n=272) with investigator’s choice of chemotherapy (ICC 
[dacarbazine alone or paclitaxel plus carboplatin]; n=133) in patients with previously 
treated advanced melanoma.  Patients with BRAF wild-type must have had disease 
progression after anti-cytotoxic T-lymphocyte-associated protein 4 (CTLA-4) treatment 
(i.e., ipilimumab), while patients with BRAF V600 mutation-positive disease must have had 
disease progression after treatment with anti-CTLA-4 and a BRAF inhibitor.  Patients were 
randomized 2:1 to nivolumab or to ICC.  Patients with an Eastern Cooperative Oncology 
Group (ECOG) performance status of 2 or higher, active brain metastases, or ocular 
melanoma or patients who had experienced grade 4 toxic effects or used infliximab to 
manage adverse events from previous ipilimumab treatment were excluded.  Crossover of 
patients was not permitted. Baseline patient characteristics were balanced between the 
treatment arms, with the exception of high lactate dehydrogenase and history of brain 
metastases (both were more commonly reported in patients in the nivolumab arm), which 
has the potential to bias the study as both are risk factors known to negatively affect the 
outcome of melanoma patients. 

Efficacy 

The analysis of objective response rate was conducted on the first 120 patients treated 
with nivolumab with a minimum follow-up of 24 weeks (per-protocol analysis).  The rate of 
objective response was 31.7% (95% CI 23.5% to 40.8%) in the nivolumab arm and 10.6% (95% 
CI 3.5% to 23.1%) in the ICC arm.  In an intention-to-treat analysis available in the 
European Public Assessment Report, the objective response rate was 25.4% in the 
nivolumab arm and 8.3% in the ICC arm.  At the time of the analysis for objective response 
rate (data cut-off May, 2014), the PFS data were not mature; however, the European 
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Public Assessment Report provided a descriptive analysis.  Median PFS was 4.7 months in 
the nivolumab arm compared with 4.2 months in the ICC arm, with a HR of 0.74 (95% CI 
0.47 to 1.16).  At the time of the interim analysis for OS (data cut-off November 2014), no 
statistically significant improvement in overall survival was demonstrated (HR for death, 
0.93; 95% CI, 0.68 to 1.26).  The median overall survival was 15.5 months in the nivolumab 
arm compared with 13.7 months in the ICC arm.  Health-related quality of life was 
assessed using the EORTC QLQ-C30 and general health status using the EQ-5D; however, no 
data are yet available as the analysis of quality of life data is planned to be conducted at 
the time of the final overall survival analysis. 

Harms 

In CheckMate 037, less frequent grade 3 or 4 treatment-related adverse events were 
reported within 30 days of the last dose of study drug for patients who received nivolumab 
(9.0%) compared with those who received ICC (31.4%).  Increased lipase and alanine 
aminotransferase, fatigue, and anemia were the most commonly reported grade 3 or 4 
treatment-related adverse events for patients who received nivolumab (<2%).  
Neutropenia, thrombocytopenia, and anemia were the most commonly reported grade 3 or 
4 treatment-related adverse events for patients who received ICC (13.7%, 5.9%, and 4.9%, 
respectively).  A total of 2.6% of patients treated with nivolumab withdrew due to the 
study drug toxicity compared with 6.9% of patients treated with ICC.  No deaths were 
attributed to study drug toxicity in either treatment arm.  

1.2.2 Additional Evidence  

pCODR received input on nivolumab as a first-line treatment for advanced adult melanoma 
patients, regardless of BRAF status from one patient advocacy group [Melanoma Network 
of Canada (MNC)].  Provincial Advisory Group (PAG) input was obtained from eight of the 
nine provinces participating in pCODR. 

No supplemental issues were identified during the development of the review process. 

1.2.3 Interpretation and Guidance 

Burden of Illness and Need 

It is estimated that 6,500 Canadians will be diagnosed with melanoma in 2015, and that 
approximately 1,050 will die of melanoma in 2015.  Although the number of patients 
developing melanoma is small compared to breast cancer or lung cancer, melanoma 
remains the number one cause of cancer death in women aged 25 to 35 years, and 
therefore, is the cause of a disproportionate number of years of life lost. Historically, 
unresectable stage III or stage IV melanoma carries a poor prognosis with a median survival 
of 6-9 months and only 25.5% of patients surviving to one year.  However, since the 
emergence of immune checkpoint inhibitors (e.g., ipilimumab) and targeted therapies 
(e.g., BRAF inhibitors, MEK inhibitors), the prognosis of these patients has improved 
dramatically.  While five-year data for patients treated with ipilimumab alone has shown 
that overall survival plateaus at 20% alive at around 3 years and continues through the 
follow-up period (5 years total), it is important to note that 80% of melanoma patients will 
eventually succumb to their disease.  Therefore more effective treatments are needed. 
 
Efficacy 

In the first-line treatment (i.e., previously untreated) of patients with advanced 
melanoma, the double-blind CheckMate 066 RCT demonstrated statistically significant and 
clinically meaningful improvements in overall survival and progression-free survival in 
favour of nivolumab compared with dacarbazine.  Furthermore, the trial also 
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demonstrated that treatment with nivolumab may be associated with a longer time to 
deterioration in global health status, based on the EORTC QLQ-C30 than dacarbazine.  

The double-blind CheckMate 067 RCT, also conducted in previously untreated advanced 
melanoma, demonstrated that nivolumab alone had a statistically significant and clinically 
meaningful improvement in progression-free survival compared with ipilimumab alone as 
well as improved rates of objective response.  However, longer follow-up is required to 
determine if the difference in progression-free survival translates into a difference in 
overall survival.  HRQoL data for this trial, collected using the EORTC QLQ-C30 and EQ-5D, 
indicate that global health status were mostly stable over time for patients treated with 
nivolumab and for those treated with ipilimumab. 
 
The open-label CheckMate 037 RCT was conducted in patients with advanced melanoma 
who previously received ipilimumab (BRAF wild-type patients) or ipilimumab and a BRAF 
inhibitor (BRAF mutation-positive patients).  The primary outcomes were objective 
response and overall survival.  A non-comparative analysis of objective response by the 
per-protocol analysis demonstrated a rate of 31.7% (95% CI, 23.5% to 40.8%) for the 
nivolumab arm and 10.6% (95% CI 3.5% to 23.1%) for the chemotherapy arm and by the 
intent-to-treat analysis a rate of 25.4% for nivolumab and 8.3% for chemotherapy.  Median 
progression-free survival was 4.7 months for nivolumab and 4.2 months for chemotherapy, 
which, in an exploratory analysis, was not statistically significant (HR 0.74, 95% CI 0.47 to 
1.16).  Median overall survival was 15.5 months in the nivolumab arm and 13.7 months in 
the chemotherapy arm, but not statistically significant in an interim analysis (HR 0.93, 95% 
CI 0.68 to 1.26).  While the response rate results have not translated into similar 
improvements in progression-free survival or overall survival, the trial is ongoing and the 
collection of data for these outcomes continues.  
 
Safety 

Serious and life threatening immune related adverse events are a major concern with 
immune checkpoint inhibitors and ipilimumab is no exception.  The most common grade 3 
or 4 toxicities are diarrhea and colitis, which generally range from 3% to 10%.  The 
incidence of diarrhea with nivolumab alone ranged from 1% to 2.2% in the two trials with 
previously untreated patients and 0.4% in the trial of previously treated patients.  The 
most common toxicities associated with PD-1 inhibitors such as nivolumab are endocrine 
disorders, of which the majority are thyroid (hypo- or hyperthyroidism).  Of note, there 
are well developed algorithms in place to manage immune-related adverse events.  In 
general, nivolumab is well tolerated with a low incidence of grade 3 or 4 adverse events. 

 

1.3 Conclusions  

Patients with Previously Untreated Advanced Melanoma 

The Clinical Guidance Panel concluded that there is an overall net clinical benefit to 
nivolumab monotherapy in the treatment of patients with previously untreated 
unresectable stage III or IV melanoma compared with chemotherapy.  This conclusion is 
based on one well-conducted randomized controlled trial that demonstrated a clear 
statistically significant and clinically meaningful benefit in overall survival, progression-
free survival, and response rate in favour of nivolumab compared with chemotherapy in 
patients with BRAF wild-type advanced melanoma. 

Furthermore, the Clinical Guidance Panel concluded that there is an overall net clinical 
benefit to nivolumab monotherapy in the treatment of patients with previously untreated 
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unresectable stage III or IV melanoma, regardless of BRAF mutation status, compared with 
ipilimumab.  This conclusion is based on one well-conducted randomized controlled trial 
that demonstrated a clear statistically significant and clinically meaningful benefit in 
progression-free survival in favour of nivolumab monotherapy compared with ipilimumab 
monotherapy in patients with advanced melanoma. 

Advanced Melanoma that was Previously Treated with Ipilimumab 

The Clinical Guidance Panel concluded that there is a net overall clinical benefit to 
nivolumab monotherapy in the treatment of patients with unresectable stage III or IV 
melanoma that was previously treated with ipilimumab compared with chemotherapy.  
This conclusion is based on one randomized controlled trial that demonstrated a difference 
in response rates in favour of nivolumab monotherapy compared with chemotherapy in 
patients with advanced melanoma that was previously treated with ipilimumab and on the 
unmet clinical need and significant burden of this illness on patients. 

The progression-free survival data and overall survival data from the CheckMate 037 trial 
are immature; however, due to the high clinical burden that this illness poses to patients 
and based on the higher response rates observed with nivolumab monotherapy compared 
with chemotherapy, the Panel concluded that nivolumab has a net clinical benefit in this 
patient population. 

For previously untreated patients and patients who were previously treated with 
ipilimumab, the Clinical Guidance Panel also considered that from a clinical perspective: 

• Serious and life threatening auto-immune side effects are a major concern with 
immune check-point inhibitors.  The rate of grade 3-5 side effects are generally low 
on nivolumab with lower rates of diarrhea/colitis than ipilimumab. 

• In general, the side profile shows that nivolumab is well tolerated with a relatively 
low rate of serious immune related side effects which can be managed with well-
defined management algorithms.  This is of major important to patients and 
clinicians. 

• The Clinical Guidance Panel is unaware of any trials directly comparing nivolumab 
with pembrolizumab.  Therefore the Clinical Guidance Panel could not offer an 
opinion on the relative efficacy of these two agents. 

• There is insufficient evidence to recommend the measurement of PD-L1 to guide the 
use of nivolumab.  In addition, there is a lack of consistency in the assays and cut-
offs used to assess PD-L1. 

• The Clinical Guidance Panel is unaware of any evidence to guide optimal sequencing 
of immune checkpoint drugs (CTLA-4 and PD1 inhibitors) and BRAF/MEK inhibitors.  
BRAF mutated patients will receive available BRAF/MEK drugs at some point during 
their therapy, either before or after immune checkpoint inhibitors depending on the 
clinical situation, and prior BRAF drug use should not preclude the use of nivolumab 
in ipilimumab naïve or refractory patients. 
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2 CLINICAL GUIDANCE 
This Clinical Guidance Report was prepared to assist the pan-Canadian Oncology Drug Review 
(pCODR) Expert Review Committee (pERC) in making recommendations to guide funding decisions 
made by the provincial and territorial Ministries of Health and provincial cancer agencies 
regarding nivolumab for metastatic melanoma.  The Clinical Guidance Report is one source of 
information that is considered in the pERC Deliberative Framework.  The pERC Deliberative 
Framework is available on the CADTH website (www.cadth.ca/pcodr). 

This Clinical Guidance Report is based on: a systematic review of the literature regarding 
nivolumab conducted by the Melanoma Clinical Guidance Panel (CGP) and the pCODR Methods 
Team; input from patient advocacy group(s); input from the Provincial Advisory Group (PAG); and 
any supplemental issues relevant to the implementation of a funding decision.   

The systematic review and any supplemental issues are fully reported in Sections 6 and 7.  
Background clinical information provided by the CGP, a summary of submitted Patient Advocacy 
Group Input on nivolumab and a summary of submitted PAG Input on nivolumab are provided in 
Sections 3, 4 and 5 respectively. 

2.1  Context for the Clinical Guidance  

2.1.1 Introduction  

Surgery is the cornerstone treatment for early stages of melanoma. However, when surgery is not 
sufficient (i.e., when treating unresectable or metastatic melanoma), treatment options may 
include chemotherapy (dacarbazine), immunotherapy (ipilimumab), and targeted therapy (BRAF or 
MEK inhibitors). Availability of these treatment options varies across Canada. Moreover, treatment 
options are limited for patients who show progression after immunotherapy and/or targeted 
therapy. 

Nivolumab is another immunotherapy (a fully human IgG4 monoclonal antibody) that targets the 
programmed cell death-1 receptor (PD-1) and is often referred to as a PD-1 inhibitor.  

On September 25, 2015, nivolumab was approved by Health Canada for the treatment of 
unresectable or metastatic BRAF V600 wild-type melanoma in previously untreated adults.1 The 
recommended dose, as it appears in the Product Monograph, is 3 mg/kg administered 
intravenously over 60 minutes every 2 weeks. Treatment is continued as long as clinical benefit is 
observed or until it is no longer tolerated by the patient. Dose escalation or reduction is not 
recommended. Dosing delay or discontinuation may be required (based on individual safety and 
tolerability).2 

Initially, the review for nivolumab was intended for the previous untreated population: an 
assessment of the effectiveness and safety of nivolumab for the treatment of advanced 
(unresectable or metastatic) melanoma in previously untreated adult patients, regardless of BRAF 
status. However, input was received from PAG expressing an interest in understanding the 
evidence for nivolumab in the previously treated population given the availability of evidence and 
possible pressure from clinicians and patients in light of its approval in the United States. As a 
result, the pCODR Secretariat conducted an assessment in consultation with a three-person panel 
of pERC (consisting of the pCODR Expert Review Committee (pERC) Chair, the pERC Vice-Chair, 
and one additional pERC member), the PAG, and the submitter to determine the clinical need, 
jurisdictional need and feasibility of expanding the scope of the review into the previously treated 
population. This assessment resulted in the scope of the review being expanded to include the 
previously treated population. 
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Nivolumab has yet to be approved by Health Canada for the treatment of advanced (unresectable 
or metastatic) melanoma in previously treated patients.  

2.1.2 Objectives and Scope of pCODR Review  

i. To evaluate the effectiveness and safety of nivolumab (OPDIVO™) for the treatment of 
advanced (unresectable or metastatic) melanoma in previously untreated adult patients, 
regardless of BRAF status.  

 
ii. To evaluate the effectiveness and safety of nivolumab (OPDIVO™) for the treatment of 

advanced (unresectable or metastatic) melanoma in previously treated adult patients, 
regardless of BRAF status.  

See section 6.2.1 for details on PICO question and review protocol. 

2.1.3 Highlights of Evidence in the Systematic Review  

Previously Untreated Unresectable or Metastatic Melanoma 

In the previously untreated population, two trials sponsored by Bristol-Meyers Squibb were 
identified: CheckMate 067 and CheckMate 066.  

CheckMate 067 
In CheckMate 067, a three arm double-blinded phase 3 randomized controlled trial (RCT) was 
conducted to evaluate the safety and efficacy of nivolumab alone or nivolumab combined with 
ipilimumab in comparison with ipilimumab alone in patients with previously untreated metastatic 
melanoma. The study was not designed to compare nivolumab alone to nivolumab plus 
ipilimumab. Patients were randomly assigned in a 1:1:1 ratio to receive, (1) 3mg/kg nivolumab 
every 2 weeks plus ipilimumab-matched placebo (n=316); (2) 1mg/kg nivolumab every 3 weeks 
plus 3mg/kg ipilimumab every 3 weeks for 4 doses, followed by 3mg/kg nivolumab every 2 weeks 
for cycle 3 and beyond (n=314); or (3) 3mg/kg ipilimumab every 3 weeks for 4 doses, plus 
nivolumab-matched placebo (n=315) by means of intravenous infusion. Key inclusion criteria were: 
previously untreated stage III or IV melanoma, age 18 years or older, Eastern Cooperative 
Oncology Group (ECOG) performance status score of 0 or 1, and available tumour tissues from 
metastatic or unresectable site. Key exclusion criteria were: ECOG performance status score of 2 
or higher, and the presence of active brain metastases, ocular melanoma, or autoimmune disease. 
Crossover was not permitted.3  
 
The patients were well-balanced between treatment arms. The trial enrolled only patients with 
an ECOG performance status of 0 or 1. Most patients had an ECOG performance status of 0 and 
over 30% had a BRAF V600 mutation. Key study outcomes can be found in Table 2.1.  Statistically 
significant improvements in progression-free survival (PFS) and objective response were found in 
favour of nivolumab compared to ipilimumab [HR for death or disease progression: 0.57 (99.5% CI, 
0.43 to 0.76; P<0.001); odds ratio for objective response: 3.40 (95% CI, 2.02 to 5.72; P<0.001)] and 
in favour of nivolumab plus ipilimumab compared to ipilimumab alone [HR for death or disease 
progression: 0.42 (99.5% CI, 0.31 to 0.57; P<0.001); odds ratio for objective response: 6.11 (95% 
CI, 3.59 to 10.38; P<0.001)]. Estimates of median PFS were 6.9 months for the nivolumab 
monotherapy group, 11.5 months for the nivolumab plus ipilimumab group, and 2.9 months for the 
ipilimumab monotherapy group. Objective response rate (ORR) was 43.7% for the nivolumab arm, 
57.6% for the nivolumab plus ipilimumab arm, and 19.0% for the ipilimumab arm. For those who 
achieved a response, the duration of response was not reached in any arm.  

Overall survival (OS) data were immature and therefore, no OS analysis has been conducted yet. 
No OS interim analysis was planned. This study is ongoing and remains blinded with respect to 
overall survival. 
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Subgroup: BRAF wildtype (n=645) 

A PFS benefit was observed in nivolumab compared to ipilimumab for BRAF wildtype patients [HR 
for death or disease progression in BRAF wildtype patients: 0.50 (95% CI, 0.39 to 0.63; P not 
reported)]; however, PFS was not statistically significant for patients with BRAF V600 [HR for 
death or disease progression in BRAF V600 patients: 0.77 (95% CI, 0.54 to 1.09; P not reported)]. 
Of note, while patients were stratified by BRAF mutation status at randomization, the subgroup 
analysis of patients with BRAF mutation-positive disease may not have been adequately powered 
to detect a difference in effect.  For BRAF wildtype patients, the median PFS was 7.89 months for 
the nivolumab monotherapy group and 2.83 months for the ipilimumab monotherapy group. For 
BRAF V600 patients, the median PFS was 5.62 months for the nivolumab monotherapy group and 
4.04 months for the ipilimumab monotherapy group. The ORR results from the BRAF status 
subgroup analysis were not reported.4   

The assessment of health-related quality of life using the European Organisation for Research and 
Treatment of Cancer (EORTC) QLQ-C30 was a secondary objective, while the assessment of the 
general health status using the EQ-5D utility index and VAS were exploratory objectives. A 
presentation from the 2015 Society for Melanoma Research International Congress summarized the 
health-related quality of life data assessed in CheckMate 067. Results are presented below.5 

The minimum important difference (MID) used for assessing health-related quality of life using the 
EORTC QLQ-C30 was greater than or equal to 10 points. At baseline, EORTC QLQ-C30 completion 
rates were 89.9% (n=284 out of 316) in the nivolumab arm, 92.4% (n= 290 out of 314) in the 
nivolumab plus ipilimumab arm, and 88.6% (n=279 out of 315) in the ipilimumab arm. The EORTC 
QLQ-C30 completion rates at baseline and one or more post-baseline visits were 85.1% (n=269 out 
of 316) in the nivolumab arm, 87.3% (n=274 out of 314) in the nivolumab plus ipilimumab arm, and 
82.2% (n=259 out of 315) in the ipilimumab arm. It appears that quality of life was maintained 
over time (from baseline to week 67) for the nivolumab and nivolumab plus ipilimumab arms since 
the EORTC QLQ-C30 Global Health mean change scores appeared stable over time (never 
equivalent or exceeding the MID from baseline to week 67). In the ipilimumab arm, it appears that 
quality of life was maintained from baseline to week 61 (at week 61, 5.4%, n=17 out of 315) since 
the EORTC QLQ-C30 Global Health mean change scores appeared stable, after which it appears 
that quality of life may have worsened, where EORTC QLQ-C30 Global Health mean change scores 
appears to be equivalent to the MID (at week 67, 2.9%, n=9 out of 315). Similar results were noted 
for most EORTC QLQ-C30 scales over time.5 

In the exploratory analysis, the MID used for assessing the general health status using the EQ-5D 
utility index was greater than or equal to 0.08 points. At baseline, EQ-5D completion rates were 
89.2% (n=282 out of 316) in the nivolumab arm, 92.4% (n= 290 out of 314) in the nivolumab plus 
ipilimumab arm, and 88.3% (n=278 out of 315) in the ipilimumab arm. The EQ-5D completion rates 
at baseline and one or more post-baseline visits were 84.5% (n=267 out of 316) in the nivolumab 
arm, 87.3% (n=274 out of 314) in the nivolumab plus ipilimumab arm, and 81.9% (n=258 out of 315) 
in the ipilimumab arm. Using the EQ-5D utility index, it appears that quality of life may be 
trending to clinical improvement at week 67 (4.1%, n=13 out of 316) for the nivolumab arm 
(exceeding the MID at week 67). The minimum important difference used for assessing the general 
health status using the EQ-5D VAS was greater than or equal to 7 points. Using the EQ-5D VAS, it 
appears that quality of life was maintained over time for the nivolumab, nivolumab plus 
ipilimumab, and ipilimumab arms (never equivalent or exceeding the MID from baseline to week 
67).5 

In CheckMate 067, less frequent grade 3 or 4 treatment-related adverse events (TRAE) were 
reported for nivolumab treated patients (16.3%) compared to nivolumab-plus-ipilimumab treated 
patients (55.0%) and ipilimumab treated patients (27.3%).6 A total of 7.7% of patients discontinued 
therapy with nivolumab due to any TRAE compared with 36.4% of patients treated with nivolumab-
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plus-ipilimumab and 14.8% of patients treated with ipilimumab alone. Two deaths were attributed 
to study-drug toxicity: one death in patients treated with nivolumab (neutropenia) and one other 
death in patients treated with ipilimumab (cardiac arrest).6  
  

CheckMate 066 
In CheckMate 066 (BRAF wildtype population), a double-blinded phase 3 RCT was conducted to 
determine whether nivolumab, as compared with dacarbazine, improves OS among previously 
untreated patients who have advanced melanoma without a BRAF mutation. Patients were 
randomly assigned in a 1:1 ratio to receive, (1) 3mg/kg nivolumab every 2 weeks plus a 
dacarbazine-matched placebo every 3 weeks (n=210); or (2) 1000 mg/m2 dacarbazine every 3 
weeks plus a nivolumab-matched placebo every 2 weeks (n=208) by means of intravenous infusion. 
Key inclusion criteria were: previously untreated stage III or IV melanoma without a BRAF 
mutation, age 18 years or older, ECOG performance status score of 0 or 1, and available tumour 
tissues from metastatic or unresectable site. Key exclusion criteria were: active brain metastases, 
uveal melanoma, and history of serious autoimmune disease. 

The patients were balanced between the two treatment arms, with the exception of ECOG 
performance status where 70.5% of patients in the nivolumab group had an ECOG performance 
status of 0, compared with 58.2% of patients in the dacarbazine arm.  

Key study outcomes can be found in Table 2.1. Refer to Figure 2.2 for a Kaplan-Meier plot of OS 
and Figure 2.3 for a Kaplan-Meier plot of PFS. Statistically significant improvements in OS at 1 
year, PFS and objective response were found in favour of nivolumab [hazard ratio for death 
(N=418): 0.42 (99.79% CI, 0.25 to 0.73); hazard ratio for death or disease progression: 0.43 (95%CI, 
0.34 to 0.56); odds ratio for objective response: 4.06 (95% CI, 2.52 to 6.54)] The overall survival 
rate at 1 year was 72.9% in the nivolumab group compared with 42.1% in the dacarbazine group. 
(Data cut-off of June 24, 2014) The data safety monitoring committee stopped the study for 
superior efficacy reasons (data showed a significant difference in OS in favour of nivolumab) 
during an earlier safety review (in an unplanned interim analysis); they recommended that the 
study be unblinded and amended to allow patients who had initially received dacarbazine and had 
disease progression to crossover and receive nivolumab. Prior to the amendment, crossover was 
not permitted.3 

Refer to Table 2.2 for updated overall survival data (database lock of July 15, 2015). Updated 
overall survival data indicate the overall survival rate at 12 months and 24 months was 70.7% and 
57.7%, respectively in the nivolumab group.7 

For those who achieved a response, the duration of response was not reached (range: 0.0-12.5 
months; n=84) in the nivolumab arm and was 6.0 months (range: 1.1 -10.0 months, n=29) in the 
dacarbazine arm (data were censored for the range values since observations were ongoing).  

The assessment of health-related quality of life using the EORTC QLQ-C30 was a secondary 
objective, while the assessment of the general health status using the EQ-5D utility index and VAS 
were exploratory objectives. A poster presented at the American Society of Clinical Oncology 
summarized the health-related quality of life data assessed in CheckMate 066.  

Completion rates at baseline or baseline and at least one post-baseline visit were not reported. 
The author indicated that although baseline completion rates were high in both arms, a higher 
proportion of patients were available for assessment in the nivolumab arm compared to the 
dacarbazine arm as a result of high attrition in the dacarbazine arm. In Checkmate 066, EORTC 
QLQ-C30 was a secondary endpoint, while the EQ-5D index and VAS were exploratory endpoints. 
For EORTC QLQ-C30, the minimal important difference was ≥ 10 points, while for EQ-5D utility 
index and EQ-5D VAS, the minimal important difference were ≥ 0.08 points, and ≥ 7 points 
respectively.  
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Figure 2.3 CheckMate 066 – Kaplan-Meier plot of progression-free survival11  

 
Source: Opdivo assessment report. European Medicines Agency; 2015 Apr 23. p.6511 (Database locked on May 27, 2014) 

 
Previously Treated Unresectable or Metastatic Melanoma 
In the previously treated population, one trial sponsored by Bristol-Meyers Squibb was identified: 
CheckMate 037.  
 
In CheckMate 037, an open label phase 3 RCT was conducted to assess the efficacy and safety of 
nivolumab compared with investigator’s choice of chemotherapy (ICC) in patients who progressed 
during or after anti-CTLA-4 treatment for advanced melanoma, or during or after anti-CTLA-4 
treatment and a BRAF inhibitor if they were BRAF V600 mutation positive. Patients were randomly 
assigned in a 2:1 ratio to receive, (1) nivolumab 3mg/kg every 2 weeks (n=272) or (2) ICC 
(dacarbazine 1000mg/m² or paclitaxel 175mg/m² combined with carboplatin area under the curve 
[AUC] 6) every 3 weeks (n=133) by means of intravenous infusion. Key inclusion criteria were: 
stage III or IV melanoma; age 18 years or older; ECOG performance status score of 0 or 1; patients 
with BRAF wild-type must have had disease progression after anti-cytotoxic T-lymphocyte-
associated protein 4 (CTLA-4) treatment (i.e., ipilimumab), while patients with BRAFv600 positive 
mutation must have had disease progression with anti-CTLA-4 treatment and a BRAF inhibitor. Key 
exclusion criteria included: active brain metastases; ocular melanoma; previous treatment with 
anti-PD-1, anti-PD-L1, or anti-PD-L2 antibodies; experienced grade 4 toxic effects or used 
infliximab to manage adverse events from previous ipilimumab treatment; active, known or 
suspected autoimmune disease; prior systemic melanoma therapy with both dacarbazine and 
carboplatin and paclitaxel. Crossover was not permitted in this trial.12  

 
The patients were balanced between the two arms, with the exception of high lactate 
dehydrogenase and history of brain metastases. There were a higher proportion of patients in the 
nivolumab arm with an elevated lactate dehydrogenase and a history of brain metastases.11 This 
may have a potential to affect the internal validity of the study, as a result of confounding since 
history of brain metastases and elevated lactate dehydrogenase are risk factors known to 
negatively affect the outcome of melanoma patients.11  

Data for key outcomes of the Checkmate 037 trial can be found in Table 2.4. In the primary study 
publication, Weber et al. reported that the objective response rate (ORR) analysis was conducted 
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Figure 2.4 CheckMate 037 – Kaplan-Meier plot of overall survival (Interim analysis)11   

 

Source: Opdivo assessment report. European Medicines Agency; 2015 Apr 23. p.8811 (Database locked on Nov 12, 2014) 

 
Less frequent grade 3 or 4 TRAEs were reported within 30 days of the last dose of study therapy 
for nivolumab treated patients compared to ICC treated patients (9.0% versus 31.4%).13 Increased 
lipase, increased alanine aminotransferase, fatigue, and anemia were the most commonly 
reported grade 3 or 4 TRAEs among nivolumab treated patients (<2%).13 Neutropenia, 
thrombocytopenia and anemia were the most commonly reported grade 3 or 4 TRAEs among ICC 
treated patients (13.7%, 5.9%, 4.9%).13 A total of 2.6% of patients treated with nivolumab 
withdrawal due to study drug toxicity compared to 6.9% of patients treated with ICC.11,13 No 
deaths were attributed to study-drug toxicity were reported in either group.11,13  
 
See Section 6.3.2 for details on the included studies. Table 2.5 addresses the generalizability of 
the evidence and an assessment of the limitations and sources of bias can be found in in Sections 
6.3.2.1a and 6.3.2.1b (regarding internal validity). 
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2.1.4 Comparison with Other Literature  

There was a single-arm, phase 1 trial (NCT00730639) identified through the systematic review 
literature search that did not meet the inclusion criteria for the systemic review, however, 
CGP felt that the results of the study may provide context for long term outcomes with 
nivolumab. Therefore, the study details are summarized briefly in this section. 

The study was a dose-escalation, cohort expansion study used to evaluate the anti-tumour 
activity and safety of nivolumab in patients with advanced cancers such as melanoma, non-
small cell lung cancer, kidney, colorectal, and castration-resistant prostate cancer. The study 
was expanded to accrue additional patients with melanoma and amended to evaluated overall 
survival. A total of 107 patients with previously treated advanced melanoma were enrolled 
from US centres to receive 0.1, 0.3, 1.0, 3.0, or 10 mg/kg of nivolumab every two weeks for up 
to 96 weeks.14 Patients must have received at least one, but no more than five prior systemic 
cancer therapies.14 Patients with a history of autoimmune disease, prior therapy with T-cell 
modulating antibodies [i.e., anti-PD-1 or anti-PDL-1 (e.g., nivolumab and pembrolizumab), or 
anti-CTLA-4 (e.g., ipilimumab)], conditions which required immunosuppression, chronic 
infections, or history of other invasive cancers within the last two years were excluded.14   

The median age of patients included in the study was 61 years; patients ranged from 29 to 85 
years of age.15 Most patients were male (67%), received at least two prior treatments for 
melanoma (62%), and had an ECOG performance status of 0 (64%).14,15 A smaller proportion of 
patients had an ECOG status of 1 (34%); and 3% of patients had an ECOG performance status of 
2.15  A total of 17 out of 107 patients received nivolumab at the recommended dose, as per the 
product monograph (3mg/kg).14  

A presentation from the Society for Melanoma Research 2014 Congress described the long-term 
survival of all 107 patients with melanoma. Overall survival rates for all doses (N=107) at 1, 2, 
3 and 4 years were 63%, 48%, 42% and 32%, respectively.16 Similar overall survival rates for 
patients who received the recommended dose (n=17) were found (65%, 47%, 41%, and 35% 
respectively).16 The median OS among all doses (N=107) was 17.3 months compared to the 
median OS for patients who received the recommended dose (n=17) was 20.3 months.16 There 
were 3 three deaths following treatment-related adverse events, all from pneumonitis (two 
patients with non–small-cell lung cancer and one patient with colorectal cancer).14 

It is important to highlight that this trial is a non-comparative study, with no active control. As 
a result, it is difficult to assess the true treatment effect compared to standard of care and 
other available relevant therapies. Moreover, the small sample size overall (N=107) increases 
the uncertainty in the OS estimates. Furthermore, the small number of patients treated with 
recommended dose (n=17) increases the uncertainty in the dose-response relationship and 
impact on OS estimates. 

Overall, the results of the trial should be interpreted with caution, given the absence of 
comparative evidence, small sample size and small number of patients treated with the 
recommended dose.  

2.1.5 Summary of Supplemental Questions  

No supplemental questions were addressed in this review. 

2.1.6 Other Considerations  

See Section 4 and Section 5 for a complete summary of patient advocacy group input and 
Provincial Advisory Group (PAG) Input, respectively. 

Patient Advocacy Group Input 
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From a patient perspective, there are a number of symptoms associated with advanced 
melanoma, which include pain, scarring, fatigue or disrupted sleep, fear, depression and 
anxiety. Patients reported about the impact of advanced melanoma on their lives which 
included an inability to make long term plans and limited normal day to day activities. The 
most common side effects in these patients included fatigue or weakness (86.4%), headaches 
(40.9%), and weight loss or loss of appetite (36.6%).  

MNC also reported that 71.4% of patients indicated an improvement in quality of life while on 
nivolumab, 25% have not responded to treatment, 25% reported they are cancer-free, and 50% 
reported that they had a slowing of their disease. All patients with the exception of two 
indicated that they are willing to tolerate certain side effects, particularly if these side effects 
meant a longer or improved quality of life.  

PAG Input  
Input was obtained from eight of the nine provinces (Ministries of Health and/or cancer 
agencies) participating in pCODR. PAG identified the following as factors that could impact the 
implementation of Nivolumab for metastatic melanoma. Due to the scope expansion, PAG was 
provided the opportunity to revise input accordingly.  

 
Clinical factors:  

• Dacarbazine is no longer the appropriate comparator; Ipilimumab and BRAF inhibitors 
+/- MEK inhibitors are now the standard of care in first-line setting 

• Lack of direct comparison to all other treatments now available for metastatic 
melanoma 

• Use in second-line setting 
 

Economic factors: 
• Drug wastage 
• Cost-effectiveness compared to other treatments available  
• Treatment algorithm and/or sequencing with recently available therapies 

 

2.2 Interpretation and Guidance  

Patients with metastatic melanoma have currently obtained marked improvement in their 
treatment options over the past 5-10 years with the development of immune modulated 
treatment specifically checkpoint inhibitors including a CTLA-4 agent (ipilimumab) and 
currently 2 programmed death inhibitors (pembrolizumab and nivolumab).  Pembrolizumab 
was recently recommended (conditional on cost-effectiveness being improved) by the 
pCODR Expert Review Committee (pERC) because they found it offered an overall net 
clinical benefit to patients with metastatic melanoma.  However, it is not yet funded in 
the provinces that participate in the pCODR process.  Furthermore, the CGP is unaware of 
any trials directly comparing nivolumab with pembrolizumab in patients with metastatic 
melanoma.  Therefore, the CGP could not comment on the relative efficacy and safety of 
nivolumab compared with pembrolizumab. 

The current Health Canada indication for nivolumab is for the first line treatment of 
metastatic melanoma or unresectable stage 3 disease.  The CGP was also requested to 
review the indication of nivolumab as second line treatment as many patients will have 
been exposed over the course of their illness to chemotherapy agents and ipilimumab. 
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Effectiveness 
Nivolumab is a fully humanized IgG4 antibody that is an expanded Phase I trial has shown 
high response rates and durable. Until recently Ipilimumab has only had a second line 
indication in Canada and Europe and therefore first-line treatment of melanoma often 
consisted of chemotherapy despite the paucity of evidence that chemotherapy improved 
either quality of life or overall survival. The BMS Checkmate 066 trial randomized patients 
with unresectable Stage III or Stage IV BRAF wild-type melanoma in a double blind, 1:1 
randomization to receive either dacarbazine or nivolumab at a dose of 3 mg/kg.  The study 
only included BRAF wild-type patients as it was felt to be unethical to include BRAF 
mutant patients as previous studies had shown clear survival benefits of BRAF inhibitors 
over dacarbazine The study was closed after an unplanned interim analysis as there was a 
30% improvement in one year survival compared to dacarbazine. The median overall 
survival for nivolumab was not yet been reached and for dacarbazine it was 10.5 months, 
with a median follow-up at time of 8.9 months for the nivolumab group and 6.8 months for 
the dacarbazine group.  A total of 54.8% of patients in the chemotherapy arm went on to 
second line treatment which was most commonly ipilimumab. The overall survival at one 
year for the nivolumab was 72.9% vs. 42.1% in the chemotherapy arm with p<0.001.  
Median progression free survival was 5.1 months for nivolumab versus 2.2 months for 
dacarbazine (HR 0.43, 95% CI, 0.34 to 0.56) and overall response for the group 40.0% for 
nivolumab versus 13.9% for dacarbazine. 
 
The CheckMate 067 trial randomized patients with previously untreated advanced 
melanoma, regardless of BRAF mutation status, to receive nivolumab, nivolumab plus 
ipilimumab or to ipilimumab.  The primary endpoints were progression-free survival and 
overall survival.  The trial did not plan to directly compare the nivolumab plus ipilimumab 
arm with the nivolumab monotherapy arm; however, that comparison was outside of the 
scope of this review and was not considered further by the CGP.  Median progression-free 
survival was statistically significantly longer in the nivolumab monotherapy arm (6.9 
months) compared with the ipilimumab arm (2.9 months; HR 0.57, 95% CI 0.43 to 0.76).  
The trial is ongoing and remains blinded as overall survival data continue to be collected.  
Objective response rates were also statistically significantly higher in the nivolumab 
monotherapy group compared with the ipilimumab monotherapy group (43.7% versus 
19.0%; odds ratio, 3.40, 95% CI 2.02 to 5.72).  In a subgroup analysis by BRAF status, a 
statistically significant improvement in progression-free survival for patients with BRAF 
wild-type disease in favour of nivolumab monotherapy (median 7.89 months) compared 
with ipilimumab monotherapy (median 2.83 months) was demonstrated (HR 0.50, 95% CI 
0.39 to 0.63, p=NR).  In the BRAF mutation-positive subgroup, progression-free survival 
was not statistically significantly different for the nivolumab monotherapy arm compared 
with the ipilimumab monotherapy arm (HR 0.77, 95% CI 0.54 to 1.09, p=NR).  Of note, 
while the randomization was stratified by BRAF mutation status, the subgroup analyses 
were not powered to detect differences in this outcome.  Furthermore, it is the opinion of 
the CGP that nivolumab would offer a clinical benefit to patients with BRAF mutated 
disease and those with BRAF wild-type disease, based on the biology of metastatic 
melanoma and the mechanism of action of nivolumab.  
 
Recently Health Canada and the EMA have approved ipilimumab for the treatment of 
previously untreated metastatic melanoma. Ipilimumab is associated with long term 
survival and is now accepted by the FDA as a potentially curative treatment in advanced 
melanoma with a 22% 3 year survival and 20% 5 year survival. Prognostic factors such as 
high LDH, poor performance status and bulky disease are associated with low response 
rates. In addition responses are slower and may take months and therefore patients with 
rapidly progressive disease are unlikely to respond.  
 



 

pCODR Final Clinical Guidance Report - Nivolumab (Opdivo) for Metastatic Melanoma 
pERC Meeting: January 21, 2016; pERC Reconsideration Meeting: March 17, 2016  
© 2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    19 

CheckMate 037 randomized previously treated advanced melanoma patients, who 
previously received ipilimumab (BRAF wild-type patients) or ipilimumab and a BRAF 
inhibitor (BRAF mutation-positive patients), to nivolumab versus investigator’s choice of 
chemotherapy.  The trial was open-label had two primary endpoints: objective response 
and overall survival.  The first interim analysis that was preplanned looking at when 120 
patients had been randomized to nivolumab out of 272, and followed for 24 weeks. The 
median follow-up for the data presented was for 8.4 months.  The planned analysis for 
overall response rate was subsequently modified to allow non-comparative estimation of 
overall response rate in the Nivolumab arm.  The objective response rate, by the per-
protocol analysis, for the nivolumab arm was 31.7% (95% CI 23.5% to 40.8%), compared 
with 10.6% (95% CI 3.5% to 23.1%) in the chemotherapy arm. An intent to treat analysis 
provided to the EMA, which included all randomized patients to any treatment group, 
objective response rate was 25.4% for nivolumab, and 8.3% for chemotherapy.  The results 
of a subgroup analysis of objective response rates by BRAF mutation status were similar.  
The median duration of response for nivolumab was not reached and for chemotherapy it 
was 3.5 months.  The median progression-free survival was 4.7 months for nivolumab and 
4.2 months for chemotherapy, which was not statistically significantly different (HR 0.74, 
95% CI 0.47 to 1.16).  Three explanations for this result were offered: 1) a possible 
imbalance of adverse prognostic features; 2) immaturity of the data; 3) false positive 
disease progression based on immune modulated reactions.  Overall survival at 6 months 
was 76.7% for nivolumab and 78.6% for chemotherapy, with median overall survival of 15.5 
months for nivolumab and 13.7 months for chemotherapy; however, this difference was 
not statistically significantly different (HR 0.93, 95% CI 0.68 to 1.26).  While the response 
rate results have not translated into similar improvements in progression-free survival or 
overall survival, the trial is ongoing and the collection of these data continues. 
 
PD-1 inhibitors such as nivolumab have shown quicker response times and improved 
response rates to ipilimumab. In 2 randomized studies PD-1 inhibitors when compared in 
randomized studies with ipilimumab as the control arm have shown superior response rates 
and improved progression free survival. Longer follow up is required to see if this 
translates to improvements in overall survival. 
 
Immune checkpoint blockade has revolutionized the treatment of melanoma and is a 
potential cure in some patients with a 20% long term survival. These drugs are however 
expensive and as such much research has focused on predictive biomarkers such as PD-1 
ligand status. Multiple studies have failed to confirm PD-1 as a predictive biomarker, and 
further research such as immune profiles are needed to select those patients likely to 
respond versus those who do not. Predictive biomarkers have the potential of saving 
thousands of dollars in treatment costs. 
 
Safety 
Nivolumab has an excellent safety profile, particularly when compared to ipilimumab. The 
unique toxicity profile of immune checkpoint inhibitors is called immune related adverse 
events (irAEs). Ipilimumab is associated with significant irAEs. The most common grade III 
or IV toxicity is diarrhea and colitis, ranging from 3 to 10%. The incidence of grade III/IV 
diarrhea is less than 2% with nivolumab. In the first Phase I trial reported by Topalian et al 
there were 3 deaths, all from pneumonitis, which is reported to be more frequent in the 
lung cancer population, likely due to chronic lung inflammation. Since the recognition of 
pneumonitis the incidence of Grade III/IV events has decreased as it is being diagnosed 
earlier and will rapidly resolve on steroids. The incidence of all Grade III/IV drug toxicities 
is less than 2%. The most common toxicity associated with PD-1 inhibitors such as 
nivolumab is endocrine disorders, of which almost all is thyroid. Patients can develop Hypo 
or hyperthyroidism. There are well developed algorithms in place to deal with irAEs. 
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Likewise the Checkmate 066 second line trial comparing chemotherapy to nivolumab 
demonstrated a more favourable toxicity profile (or less frequent serious adverse events) 
in favor of the nivolumab.  In summary nivolumab is well tolerated with a low incidence of 
Grade III/IV events. 
 
Burden of Illness 
It is estimated that 6,500 Canadians will be diagnosed with melanoma in 2015, and 
approximately 1050 patients will die of melanoma in 2015. The majority of patients will 
present with early stage disease and be cured by surgery but for those who present with 
advanced disease or who subsequently relapse the prognosis remains poor. Although the 
number of patients developing melanoma is small compared to breast cancer or lung 
cancer, melanoma remains the number one cause of cancer death in women age 25 to 35, 
and causes a disproportionate number of years of life lost. Historically, unresectable stage 
III or stage IV melanoma carries a poor prognosis with a median survival of 6.2 months and 
only 25.5% of patients surviving to one year, although recently new therapies have 
improved the prognosis and a small proportion are experiencing long term survival.  
 
Need 
The prognosis of melanoma had remained poor with a median survival of 6.7 months. The 
survival of metastatic melanoma had not changed in the preceding 5 decades, and it was 
recognized by the NCI that no significant advances had been made in this disease and it 
was mandated as a priority to encourage more active trials in melanoma. Since the 
emergence of immune check point inhibitors and targeted therapies the prognosis of these 
patients has improved dramatically. 5 year survival rates with Ipilimumab alone have 
shown that the curve plateaus at about 3 years with a 20% five year survival rate. Those 
patients who remain in complete response are likely cured, and in fact the FDA has just 
recently allowed BMS to state that this treatment is potentially curative. Still 
approximately 80% of melanoma patients will eventually succumb to their disease. In an 
expanded phase I trial of the combination of ipilimumab and nivolumab the 1 and 2 year 
survival rates were 94% and 88% respectively. Compared to the meta-analysis by Korn et al 
the 1 and 2 year survival rates were 25.5% and 10 respectively. This combination has been 
tested in a Phase III trial and initial results show improvements in PFS and overall response 
rates; however the study remains blinded for overall survival. The use of nivolumab has 
consistently shown superiority over ipilimumab in PFS and RR and in adverse events, 
although survival data is pending. Lastly the two trials of PD-1 inhibitors as second line 
therapy have shown it to be more effective and less toxic than chemotherapy. 
In summary the treatment of melanoma has revolutionized in the last 5 years, and it is now 
recognized as the poster child of personalized therapy. Chemotherapy has largely been 
abandoned, with good reason. 
 

2.3 Conclusions  

Previously Untreated Advanced Melanoma 

The Clinical Guidance Panel concluded that there is an overall net clinical benefit to 
nivolumab monotherapy in the treatment of patients with previously untreated 
unresectable stage III or IV melanoma compared with chemotherapy.  This conclusion is 
based on one well-conducted randomized controlled trial that demonstrated a clear 
statistically significant and clinically meaningful benefit in overall survival, progression-
free survival, and response rate in favour of nivolumab compared with chemotherapy in 
patients with BRAF wild-type advanced melanoma. 



 

pCODR Final Clinical Guidance Report - Nivolumab (Opdivo) for Metastatic Melanoma 
pERC Meeting: January 21, 2016; pERC Reconsideration Meeting: March 17, 2016  
© 2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    21 

Furthermore, the Clinical Guidance Panel concluded that there is an overall net clinical 
benefit to nivolumab monotherapy in the treatment of patients with previously untreated 
unresectable stage III or IV melanoma, regardless of BRAF mutation status, compared with 
ipilimumab.  This conclusion is based on one well-conducted randomized controlled trial 
that demonstrated a clear statistically significant and clinically meaningful benefit in 
progression-free survival in favour of nivolumab monotherapy compared with ipilimumab 
monotherapy in patients with advanced melanoma. 

Advanced Melanoma that was Previously Treated with Ipilimumab 

The Clinical Guidance Panel concluded that there is a net overall clinical benefit to 
nivolumab monotherapy in the treatment of patients with unresectable stage III or IV 
melanoma that was previously treated with ipilimumab compared with chemotherapy.  
This conclusion is based on one randomized controlled trial that demonstrated a difference 
in response rates in favour of nivolumab monotherapy compared with chemotherapy in 
patients with advanced melanoma that was previously treated with ipilimumab and on the 
unmet clinical need and significant burden of this illness on patients. 

The progression-free survival data and overall survival data from the CheckMate 037 trial 
are immature; however, due to the high clinical burden that this illness poses to patients 
and based on the higher response rates observed with nivolumab monotherapy compared 
with chemotherapy, the Panel concluded that nivolumab has a net clinical benefit in this 
patient population. 

For previously untreated patients and patients who were previously treated with 
ipilimumab, the Clinical Guidance Panel also considered that from a clinical perspective: 

• Serious and life threatening auto-immune side effects are a major concern with 
immune check-point inhibitors.  The rate of grade 3-5 side effects are generally low 
on nivolumab with lower rates of diarrhea/colitis than ipilimumab. 

• In general, the side profile shows that nivolumab is well tolerated with a relatively 
low rate of serious immune related side effects which can be managed with well-
defined management algorithms.  This is of major important to patients and 
clinicians. 

• The Clinical Guidance Panel is unaware of any trials directly comparing nivolumab 
with pembrolizumab.  Therefore the Clinical Guidance Panel could not offer an 
opinion on the relative efficacy of these two agents. 

• There is insufficient evidence to recommend the measurement of PD-L1 to guide the 
use of nivolumab.  In addition, there is a lack of consistency in the assays and cut-
offs used to assess PD-L1. 

• The Clinical Guidance Panel is unaware of any evidence to guide optimal sequencing 
of immune checkpoint drugs (CTLA-4 and PD1 inhibitors) and BRAF/MEK inhibitors.  
BRAF mutated patients will receive available BRAF/MEK drugs at some point during 
their therapy, either before or after immune checkpoint inhibitors depending on the 
clinical situation, and prior BRAF drug use should not preclude the use of nivolumab 
in ipilimumab naïve or refractory patients. 
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3 BACKGROUND CLINICAL INFORMATION  
This section was prepared by the pCODR Melanoma Clinical Guidance Panel. It is not based on a 
systematic review of the relevant literature. 

3.1 Description of the Condition 

Melanoma is a malignancy of melanocytes which are distributed throughout the body including 
skin, eyes, and gastrointestinal tract. Although primary melanomas can occur in a variety of 
anatomical sites, the skin is the most common, comprising 95% of cases.   In Canada, 6,800 new 
cases of primary melanoma are expected in 2015 and approximately 1,150 patients will die from 
melanoma.17 The incidence of melanoma has been steadily increasing over the past several 
decades, with recent increases of 2.3% per year in men between 2001 and 2010, and 2.9% per year 
among women between 2001 and 2010. At present, the lifetime probability of developing a 
melanoma for women is 1 in 85 and for men is 1 in 67.18 Risk factors for melanoma include a 
history of sunburns in childhood, fair skin, and the use of tanning beds. There has been a recent 
spike in the incidence of melanoma in adolescent females. This is thought to be due to the 
increased use of tanning beds which is more common in adolescent females as opposed to 
adolescent males. 

Staging of melanoma is based on the current AJCC 7th Edition Classification.19 The tumour 
characteristics principally involve the Breslow height, mitotic rate and the presence or absence of 
ulceration in the primary. The detection of microscopic and macroscopic lymph node involvement, 
serum lactate dehydrogenase and the sites of metastatic disease are integral components to the 
staging classification.  All of these factors have been shown to be important prognostic variables 
which influence patient outcomes and which help to guide management decisions.   

 

3.2 Accepted Clinical Practice 

In early stage melanoma, cures are commonly achieved with surgery alone.  The primary tumour is 
excised with appropriate margins. Depending upon the Breslow height, mitotic rate, presence of 
ulceration and location of the primary, a sentinel node biopsy may be performed to assess nodal 
status. If the sentinel node is positive then a completion node dissection of the surrounding nodal 
basin is often performed in order to reduce the risk of a regional recurrence.20 Although only 5% of 
patients actually present with metastatic disease, the majority of patients who die from 
melanoma, will have developed recurrent and/or distant disease.  Approximately one-third of 
patients with early stage melanoma will develop metastasis whereas half of patients with nodal 
disease will recur and likely die from the development of metastatic disease.21 Brain metastases 
are relatively common in advanced melanoma and occur in up to 75% of patients with overt 
metastatic disease.22 They often prove to be relatively refractory to radiotherapy and systemic 
treatment and are associated with a particularly dismal prognosis. 

Highly selected patients with Stage IV disease may benefit from surgical resection of the 
metastases and 5 year survival in these patients ranges from 15 to 25%.  For those patients who 
were not candidates for surgical resection systemic treatment with chemotherapy was the most 
commonly offered treatment outside of a clinical trial.  Unfortunately, the prognosis for these 
patients prior to 2012 remained poor.  The median survival was six to nine months and the five-
year survival is approximately 6%.23 In spite of multiple phase II and III trials with systemic 
therapy, the objective response to systemic chemotherapy agents remains low and has generally 
been less than 15%.  Until recently, the median survival rates with both single and multiple drug 
combinations had not changed in the past several decades and had remained within the range of 
six to twelve months. 
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Over the past 30 years, the standard first line systemic therapy has been dacarbazine.20,24 There 
were no randomized studies comparing either versus BSC to show either an improvement in overall 
survival or improvements in Quality of Life. Although this intravenous alkylating agent is generally 
well tolerated, complete responses are rare.25-30 In the 1990’s the FDA approved the use of high 
dose interleukin-2 based on phase II data showing an overall response rate of 16% but also a 
durable complete response rate of 5%, extending beyond five years.31,32 Unfortunately, high dose 
interleukin-2 is accompanied with significant toxicity and requires intense cardiac monitoring and 
hemodynamic support.  Interleukin-2 has been used in a few selective centres but is largely 
unavailable throughout Canada.  

A very wide spectrum of chemotherapeutic and immunological treatments approaches have been 
explored in metastatic melanoma with, until recently, limited to no success. Patient outcomes 
have not changed significantly over the past three decades.25 Nevertheless, what has become 
apparent is that melanoma represents a heterogeneous group of diseases which appear to have 
varying genetic abnormalities which drive cellular proliferation and metastases.33-35 The MAP 
kinase signalling pathway appears to be a key regulatory mechanism for cell growth, and 
differentiation in melanoma.36 Mutations in the BRAF protein in this pathway can alter the activity 
of BRAF and result in uncontrolled cellular proliferation and increased potential for metastatic 
spread.37 Approximately 50% of human melanomas appear to have an activating mutation in BRAF 
and has consequently become a potential key target for inhibition and potential therapeutic site.38 

Vemurafenib is a BRAF inhibitor that selectively targets the mutated BRAF V600 and was approved 
in August 2011 by the FDA as a treatment of late stage or unresectable melanoma in patients 
harbouring a V600E mutation, and subsequently by health Canada in February 2012.39-41 Just fewer 
than 50% of all melanoma patients will harbour a V600 mutation, with the majority being V600E. 
In the randomized Phase III study (BRIM3) there was a relative reduction of 63% in the risk of death 
and a 74% relative reduction in the risk of tumor progression. The overall response rate was 48%.42 
This is now a standard first line treatment of advanced, unresectable melanoma in patients 
harbouring a V600 mutation. 

Ipilimumab is a monoclonal antibody that binds to and blocks the cytotoxic T-lymphocyte 
associated antigen 4 (CTLA4) located on cytotoxic T-lymphocytes. CTLA4 appears to play an 
important role in the regulation of the immune response.43,44 In 2012, Ipilimumab received a 
Health Canada indication for treatment of unresectable or metastatic melanoma in patients who 
have failed or did not tolerate other systemic therapy for advanced disease. Since that time it has 
been widely used across Canada as second line therapy given at a dose of 3 mg per kg given every 
3 weeks for a total of 4 doses. Provision for re-induction has been provided in patients who 
progress following a response to ipilimumab treatment.  
 
The initial approval was principally based upon the findings of a multi-center, double blind 
placebo controlled trial consisting of three treatment arms randomly assigned 3:1:1 to ipilimumab 
3 mg/kg + cancer vaccine GP100, ipilimumab alone, GP100 alone.45 The study demonstrated an 
improvement on overall survival (HR 0.66) in the two ipilimumab containing arms compared to 
GP100 alone. Median overall survival for ipilimumab arms was 10 months compared to 6.4 months 
in GP100 alone arm. Adverse events were primarily immune related which included 
diarrhea/colitis, and endocrine problems. Fatigue, rash and anorexia were common but were 
seldom grade 3 or greater. The study represents the first randomized controlled trial which 
demonstrated an improvement in survival in patients with metastatic disease. In 2011, Robert and 
colleagues reported on a randomized controlled trial comparing Ipilimumab 10 mg/kg + 
dacarbazine 850 mg/m2 versus dacarbazine alone in patients who were previously untreated.46 

Overall survival was improved in the Ipilimumab containing arm (HR 0.72) and appeared to extend 
out to 3 years. The median survival was 11.2 months in the Ipilimumab arm compared to 9.1 
months in the dacarbazine arm. Immune related events were observed in the Ipilimumab arm and 
grade 3 or 4 adverse events were more common (56.3% vs 27.5%). Rates of elevated liver enzymes 
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appeared to be higher than observed in other studies in which Ipilimumab was used alone. 
Although the progression free survival and overall survival were similar in these trials, the relative 
impact of the 3 and 10 mg doses of ipilimumab which were used cannot be directly assessed. 
Furthermore the positive or negative effect on outcomes and toxicity which the GP100 or 
dacarbazine had within the combination arms of each trial also remains uncertain.   

Dabrafenib is a BRAF inhibitor that selectively targets the mutated BRAF V600 and has been under 
clinical trials since 2009.42,47,48 In 2012, a multicentre non-blinded phase III study of dabrafenib in 
comparison to dacarbazine in the first line treatment of 250 patients with unresectable or 
metastatic melanoma with a BRAF V600E mutation was reported. Patients were randomized 3 to 1 
to receive either dabrafenib (187) or DTIC (63) respectively. Those patients who received DTIC 
could cross-over to receive dabrafenib at disease progression. The primary endpoint was 
Progression Free Survival as determined by the Investigator. The key inclusion criterion was the 
presence of V600 mutation. The use of dabrafenib is dependent upon the accuracy and availability 
of BRAF mutation testing of each prospective patient’s primary or metastatic tumour (See Section 
7.1). The FDA and Health Canada have approved the use of dabrafenib in unresectable Stage III 
patients or Stage IV patients who harbour a BRAF V600 mutation. 

PD-1 inhibitors in phase 1 trials have shown activity in a variety of tumors including melanoma. 
Response rates are greater than that achieved with ipilimumab, and like ipilimumab responses 
appear to be very durable. The KEYNOTE-002 trial showed a response rate of 21% for patients 
treated with 2 mg/kg of pembrolizumab and 25% for patients treated with 10 mg/kg 
pembrolizumab and the phase 1 trial of nivolumab showed a response rate of 30.8% for all doses of 
nivolumab.14,49 A subsequent randomized phase 3 trial in untreated, BRAF wild type metastatic 
melanoma patients randomized 418 patients in a one-to-one randomization to receive either 
dacarbazine or nivolumab. The study was stopped by the data safety monitoring committee at the 
first data analysis as the one year survival for the nivolumab was 73% versus 42% for the 
dacarbazine arm. The data safety monitoring committee felt it was unethical to continue the 
study and recommended that patients who had received dacarbazine and had disease progression 
should be offered nivolumab. Two subsequent randomized studies comparing PD1 inhibitors versus 
ipilimumab showed clear superiority of PD1 over ipilimumab in both response rates and 
progression free survival. PD1 inhibitors also had substantially lower toxicity than ipilimumab. 
Both pembrolizumab and nivolumab were approved by the FDA 2014. Health Canada approved 
pembrolizumab the treatment of metastatic melanoma patients who have progressed on 
ipilimumab. The checkmate 067 study randomized patients in a 1:1:1 randomization to either 
nivolumab versus nivolumab plus ipilimumab versus ipilimumab. Both nivolumab containing arms 
shown superiority compared to ipilimumab in both response rates in progression free survival. The 
study remains blinded as patients continue to be followed for overall survival. The prior phase 1 
trial of Nivolumab 1 mg/Kg and ipilimumab 3 mg/kg showed one year survival rates of 94% and two 
year survival rate of 88%. The subsequent checkmate 067 trial was designed to survival in patients 
treated with the combination of nivolumab plus ipilimumab versus ipilimumab and to compare 
nivolumab monotherapy with ipilimumab monotherapy. Pembrolizumab is approved by health 
Canada in patients with metastatic melanoma who have received prior ipilimumab and a BRAF 
inhibitor in patients with BRAF V600 mutation; however, pembrolizumab is not yet funded in any 
of the provinces that participate in the pCODR process. 

 

3.3 Evidence-Based Considerations for a Funding Population 

There is strong evidence to support the use of PD1 inhibitors as first-line therapy as opposed to 
ipilimumab or dacarbazine in patients with metastatic melanoma. Randomized studies comparing 
PD1 inhibitors versus ipilimumab have shown clear superiority in both response rates and 
progression free survival. The checkmate 066 study showed a 31% improvement in one year 
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survival rates compared to dacarbazine. Dacarbazine is no longer ethical as a first line therapy. 
Longer follow-up is required to show if these improvements in response rates and progression free 
survival translates to an improvement in overall survival. The combination of the PD1 inhibitor 
plus ipilimumab is very promising but longer follow-up is required to show whether this translates 
to improvements in overall survival. The combination arm is associated with greater toxicity than 
ipilimumab or PD1 inhibitors.  

There are no current diagnostic tests to predict the benefit of PD1 inhibition. PD1 ligand 
expression on the tumor predicts higher response rates with PD1 inhibitors are utilized however, 
patients whose tumors are PD1 ligand negative have still exhibited durable responses. Current 
research is focusing on genetic signatures to see whether we can predict which patients will 
respond to PD1 inhibition. At the present time there is no predictive test to assess patient 
outcomes with PD1 inhibition. 

 

3.4 Other Patient Populations in Whom the Drug May Be Used 

PD1 inhibitors are currently being evaluated as an adjuvant therapy in high-risk melanoma 
patients who have had complete resection of their disease but remain at high risk of recurrence. 
To date there is no evidence to support their use as adjuvant therapy and longer follow-up of the 
adjuvant trials is required. 
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4 SUMMARY OF PATIENT ADVOCACY GROUP INPUT    
One patient advocacy group, Melanoma Network of Canada (MNC), provided input on the 
nivolumab (Opdivo) submission as first line treatment for advanced adult melanoma patients, 
regardless of BRAF status, and their input is summarized below. 
 
Melanoma Network of Canada conducted a confidential on-line survey of respondents from across 
Canada, the United States, and Australia. Respondents were recruited through the MNC database 
as well as a generic email and an on-line link to a survey requesting input from respondents that 
had been treated with nivolumab as well as those who had been treated with other drugs or who 
had not been treated but who may have an opinion on the unmet need for this therapy in the 
future. MNC received a total of 82 respondents from Canada, 18 from the United States, and 2 
from Australia. Of the 102 patients that responded, 22 patients (22%) had been treated with 
nivolumab. The survey had a combination of multiple choice and open ended questions. MNC has 
provided selected commentary of respondents that are reflective of various perspectives.   
 
From a patient perspective, there are a number of symptoms associated with advanced 
melanoma, which include pain, scarring, fatigue or disrupted sleep, fear, depression and anxiety. 
Patients reported about the impact of advanced melanoma on their lives which included an 
inability to make long term plans and limited normal day to day activities. The most common side 
effects in these patients included fatigue or weakness (86.4%), headaches (40.9%), and weight loss 
or loss of appetite (36.6%).  
 
MNC also reported that 71.4% of patients indicated an improvement in quality of life while on 
nivolumab, 25% have not responded to treatment, 25% reported they are cancer-free, and 50% 
reported that they had a slowing of their disease. All patients with the exception of two indicated 
that they are willing to tolerate certain side effects, particularly if these side effects meant a 
longer or improved quality of life.  
 
Please see below for a summary of specific input received from the patient advocacy groups. 
Cited responses are not corrected for spelling or grammar.  
 

4.1 Condition and Current Therapy Information 

4.1.1 Experiences Patients Have with Advanced Melanoma 
 
MNC asked respondents to identify symptoms and issues associated with melanoma. There were a 
total of 73 respondents that had responded to this part of the survey below and a number of 
respondents skipped the question. According to MNC, patients commonly experienced pain, 
scarring, fatigue, or disrupted sleep, fear, depression and anxiety. Others have expressed the 
inability to make long term plans and have limited normal day to day activities. Patients also 
commented on gastrointestinal issues, nausea and vomiting daily and the agonizing pain in their 
bones due to metastases.  
 
Below is a list of the key findings from the survey on symptoms and issues that respondents 
reported.  
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tolerable and short lived, once therapy ceased. One respondent reported symptoms of an extreme 
reaction to ipilimumab that caused extreme fatigue, severe itching/rash, headaches (meningitis), 
a need to replace the cortisol that adrenals weren’t producing and nausea/vomiting.  
 
According to the survey conducted by MNC, when respondents were asked if they would be willing 
to tolerate side effects if there was a possibility of a better quality of life or overall survival, all 
with the exception of two respondents indicated that they were willing to tolerate side effects if 
it meant a longer or improved quality of life.  
 
From the patient perspective, outcomes and symptoms consistently most important to control for 
were: 
 

• Progression of disease, death 
• Pain everyday associated with disease progression or treatment  
• Cognitive impairment, fatigue 
• Anxiety, fear, depression 
• Gastrointestinal issues, including vomiting and diarrhea 

 
Below are some of the key comments gathered from respondents who participated in this part of 
the survey: 
 
• I would say death - isn't that the worst outcome? I would like to have therapies that work - 

that stop the massive growths, the disfigurement, the pain, the constant need for new 
surgery. I can live with some side effects long term, but could we have something to stop the 
disease progression? 

• Pain is the most important one to control followed by fear, anxiety and depression. You can 
plumb (sic) the depths of depression when things are not going well including increasing 
thoughts of suicide as means against progressive degeneration of your quality of life and 
physical being. 
 

• Disfiguration. I have facial paralysis, my ear has been removed, very little feeling in my face, 
neck and ear. Loss of saliva in my mouth. Loss of muscles in my neck causing shoulder and 
back pain. 

 
MNC reported that when patients were asked about unmet need, their responses reflected a 
common theme – that access to this new therapy provides the possibility to stop progression and 
to provide other treatment options. Below are some of the key comments gathered from 
respondents: 
 
• A plan ‘B’ option that doesn't currently exist for B-RAF wild-type melanoma. 

• Ipi did not work for me. So the difference means I would be dead without this option that is 
working! 

• Perhaps last hope – more time or a few extra years if lucky. 

• EVERYTHING. I was only able to have 2 of the 4 treatments of Ipi when I developed the horrid 
side effects mentioned earlier...mainly the Aseptic Meningitis which caused so much pain, 
discomfort and horrible rashes. Once I recovered, the only option left for me was Opdivo (it 
was just before it was FDA approved but put on a Compassionate Care type of program). My 
Dr. got Health Canada approval to have it brought to BC the same week we were scheduled to 
go to the Angeles Clinic in LA where we would have incurred huge financial costs that would 
have devastated our family. Now I am treated in BC where my Oncologist knows my history, 
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everything is covered and we can monitor any side effects. I am showing positive results. It 
has been LIFE SAVING and ALTERING. It has meant everything to me and my family obviously. 
Timing has been serendipitous.  

 
4.1.3 Impact of Advanced Melanoma and Current Therapy on Caregivers 
 
MNC reported that the impact of advanced stage melanoma on caregivers is significant. MNC did 
not ask caregivers directly; the question on caregiver impact was a blended one that asked the 
patient or caregiver to provide their perspective. It was noted that caregivers and families 
experience a number of challenges, including time lost from work (68%) significant financial 
impact (over 65%), increased burden of caregiving and responsibilities for the family (71%), 
anxiety and depression (56%), and the physical challenges of assistance and lifting. A number of 
caregivers indicated that the frequency of travel and associated costs to attend appointments and 
receive treatment on an ongoing basis was difficult. Two respondents stated that family members 
turned to alcohol or drugs to cope. 
 
To help illustrate the experiences of caregivers, below are some of the key responses reported by 
MNC: 
 
• My pre-teen turned to drugs to cope with my illness and ended up in rehab. He is hyper 

vigilant of any bump that turns up on his body. My spouse has been left with his own version of 
PTSD that has held him back professionally. He is so terrified about how much longer I have to 
live he prefers to spend all the time he can with me. 

• My wife could no longer work full time as she had to look after me, take me to appointments, 
treatments, deal with side effects. She was also active and hasn't been able to do the things 
lately that she enjoys ie hiking etc. Most of our family members live away from us. Financially, 
emotionally and in every way, her life has been impacted hugely! 

• Big effect on daughter, as she is sole caretaker. Has to take care of house, pets, cook, do 
transport to various medical appointments. She had to cancel a trip to Europe due to a 
surgery. 

• I was at stage 4 with melanoma and so before Ipilimumab I was given 6 months to live. This 
takes away any dream for "growing old together". It took away his "happily ever after". He has 
suffered great stress at work at different times, he lost one job, took a sabbatical from one 
and quit another to be with me.  

• Sadness, stress, exhaustion and disappointment. Loss of work due to caring for me and taking 
me to appts and surgeries. Hard to stay positive and non-emotional. We have had to cut out 
family functions and outings due to my pain or fatigue. 
 

4.2 Information about the Drug Being Reviewed 
4.2.1 Patient Expectations for and Experiences to Date with Nivolumab (Opdivo) 

MNC stated that the unmet need is to find a drug that provides a durable response or that can 
provide a good quality of life until another treatment is available. According to MNC, respondents 
indicated that nivolumab provides new options. Many respondents indicated that if and when they 
stopped responding to ipilimumab, their options were over. MNC reported that patient 
expectations of nivolumab are for improved overall survival, and a positive impact on quality of 
life or potential lasting response. MNC stated that from the responses provided, the side effects 
seem manageable and in many cases were minimal.  
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5 SUMMARY OF PROVINCIAL ADVISORY GROUP (PAG) INPUT   
The Provincial Advisory Group includes representatives from provincial cancer agencies and 
provincial and territorial Ministries of Health participating in pCODR. The complete list of PAG 
members is available on the pCODR website (www.pcodr.ca). PAG identifies factors that could 
affect the feasibility of implementing a funding recommendation. 
 
Overall Summary 
 
Input was obtained from eight of the nine provinces (Ministries of Health and/or cancer agencies) 
participating in pCODR. PAG identified the following as factors that could impact the 
implementation of Nivolumab for metastatic melanoma. Due to the scope expansion, PAG was 
provided the opportunity to revise input accordingly.  
 
Clinical factors:  

• Dacarbazine is no longer the appropriate comparator; Ipilimumab and BRAF inhibitors +/- 
MEK inhibitors are now the standard of care in first-line setting 

• Lack of direct comparison to all other treatments now available for metastatic melanoma 
• Use in second-line setting 

 
Economic factors: 

• Drug wastage 
• Cost-effectiveness compared to other treatments available  
• Treatment algorithm and/or sequencing with recently available therapies 

  
Please see below for more details. 
 

5.1 Factors Related to Comparators 

PAG identified that the current standard of practice in the first-line treatment of patients with 
metastatic melanoma is ipilimumab or BRAF inhibitors +/- MEK inhibitors.  As dacarbazine is not 
very effective nor well tolerated, it is no longer the appropriate comparator. At the time of the 
PAG input, pembrolizumab for metastatic melanoma is under review at pCODR. 

The current standard of care in the second-line and beyond is ipilimumab, BRAF inhibitors +/- 
MEK inhibitors or dacarbazine.  

PAG is seeking direct comparison data, if available, comparing nivolumab to ipilimumab, 
pembrolizumab, BRAF inhibitors and MEK inhibitors in all lines of therapy.  

 

5.2 Factors Related to Patient Population 

Given the many new treatments recently available and possibly more upcoming new treatments, 
PAG is seeking guidance from tumour groups for a national treatment algorithm and sequencing 
of therapies for metastatic melanoma. PAG identified that this is a gap in information but 
recognizes there may be no data to address sequencing of therapies upfront. 

PAG also noted that there is the potential the use of nivolumab in combination with ipilimumab. 
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5.3 Factors Related to Dosing  

PAG noted that the every two week administration schedule may be a barrier to implementation.  

As treatment with nivolumab can be continued until unacceptable toxicities or disease 
progression, PAG is seeking information on the range in duration of treatment.  The unknown or 
indefinite treatment duration could be a barrier to implementation and PAG is seeking clarity on 
treatment discontinuation.  

 

5.4 Factors Related to Implementation Costs 

PAG has concerns for incremental costs due to drug wastage, specifically in centers where vial 
sharing would be difficult because there could only be one patient in the day. Dose is based on 
weight and there are two vial sizes available to minimize drug wastage. Any unused portion 
would be discarded as the stability of reconstituted drug is poor.   

Nivolumab is a new class of drug and health care professionals would need to become familiar 
with the preparation, administration and monitoring upon implementation.   

PAG identified that nivolumab appears to have lower incidence of toxicities than ipilimumab as 
well as lower incidence of secondary malignancies compared to BRAF inhibitors.  These are 
enablers to implementation.  

PAG noted that recent data indicates that ipilimumab could safely be infused over 30minutes 
instead of 90 minutes (Momtaz et al. Safety of Infusing Ipilimumab Over 30 Minutes. J Clin Oncol 
2015 June 29. http://jco.ascopubs.org/content/early/2015/06/24/JCO.2015.61.0030.abstract). 
Nivolumab is infused over 60 minutes, which could be a shorter or longer infusion time than 
ipilimumab, depending on the infusion time being used for ipilimumab.  

PAG is requesting clarity whether testing for PD1 ligand is required.  

 

5.5 Factors Related to Health System 

Nivolumab, being an intravenous drug, would be administered in an outpatient chemotherapy 
center for appropriate administration and monitoring of toxicities. Intravenous chemotherapy 
drugs would be fully funded (i.e. no co-payments for patients) in all jurisdictions for eligible 
patients, which is an enabler for patients.  
 
As nivolumab is a high cost drug and requires monitoring of immune-mediated reactions post-
infusion, PAG noted that smaller outpatient cancer centres may not have the expertise and 
resources to administer nivolumab or treat serious adverse events. This is a barrier for those 
patients who will need to travel to larger cancer centres that have the resources and expertise 
to administer nivolumab.  
 

5.6 Factors Related to Manufacturer 

The high cost of nivolumab would be a barrier to implementation.  

PAG noted that nivolumab is undergoing trials for numerous other tumour sites and is seeking 
information from the manufacturer on drug access for these other indications.  

  







 

pCODR Final Clinical Guidance Report - Nivolumab (Opdivo) for Metastatic Melanoma 
pERC Meeting: January 21, 2016; pERC Reconsideration Meeting: March 17, 2016  
© 2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    36 

6.2.4 Quality Assessment  

Assessment of study bias was performed by one member of the pCODR Methods Team with input 
provided by the Clinical Guidance Panel and other members of the pCODR Review Team.  SIGN-50 
Checklists were applied as a minimum standard. Additional limitations and sources of bias were 
identified by the pCODR Review Team. A data audit was conducted by another member of the 
pCODR Review Team. 

6.2.5 Data Analysis 

No additional data analyses were conducted as part of the pCODR review.  

6.2.6 Writing of the Review Report 

This report was written by the Methods Team, the Clinical Guidance Panel and the pCODR 
Secretariat:   

• The Methods Team wrote a systematic review of the evidence and summaries of evidence 
for supplemental issues (if any). 

• The pCODR Clinical Guidance Panel wrote a summary of background clinical information, 
the interpretation of the systematic review and wrote guidance and conclusions for the 
report.  

• The pCODR Secretariat wrote summaries of the input provided by patient advocacy groups 
and by PAG. 
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CheckMate 066  
(NCT01721772) 
 
Multicenter international 
double-blind phase III 
randomized control trial 
 
Enrolment:  
Jan 2013 – Feb 2014 
n  enrolled = 518 
 
Data cut-off date: Jun 24, 
2014 
 
Estimated study completion 
date: Nov 2016 
 
Randomization ratio 1:1 
stratified by: 
• PD-L1 status 
• Metastasis stage  

 
n randomized = 418 
 
Funded by: Bristol-Myers 
Squibb 

 
• Histologically confirmed, 

stage III (unresectable) or 
IV melanoma  

• Treatment naïve for 
unresectable or metastatic 
melanoma 

• Age 18+ 
• ECOG performance status 

0-1 
• Measurable disease as 

assessed by CT or MRI per 
RECIST 1.1 criteria 

• Availability of tumour 
tissue for PD-L1 assessment 

• Known BRAF  wild-type 
status as per regionally 
acceptable V600 mutational 
status testing 

 
Key Exclusion Criteria: 
• Active brain metastases or 

leptomeningeal metastases 
• Ocular melanoma 
• Active, known or suspected 

autoimmune disease 
• Prior malignancy active 

within the previous 3 years 
(exception: locally curable 
cancers that have been 
apparently cured) 

• Require systemic treatment 
with either corticosteroids 
or other 
immunosuppressive 
medications within 14 days 
of study drug 
administration 

• Prior treatment with an 
anti-PD-1, anti-PD-L1, anti-
PD-L2, anti-CD137, or anti-
CTLA-4 

• Antibody, or any other 
antibody or drug 
specifically targeting T-cell 
co-stimulation or 
checkpoint pathways 

 
Patients who had previous 
adjuvant therapy were not 
excluded. 

 
• Nivolumab 

3mg/kg every 2 
weeks, plus 
dacarbazine-
matched 
placebo every 
3 weeks  

 
Comparator: 
• Dacarbazine 

1000mg/m2 

every 3 weeks, 
plus 
nivolumab-
matched 
placebo every 
2 weeks 
 

By means of 
intravenous 
infusion 
  

 
Primary 
outcome: 
• Overall 

survival 
 

Secondary 
outcomes: 
• Progression-

free survival  
• Objective 

response rate 
• PD-L1 

expression as a 
predictive 
biomarker for 
overall survival 

• Health-related 
quality of life 

 

CT = computed tomography; ECOG PS = Eastern Cooperative Oncology Group performance status; 
MRI = magnetic resonance imaging; RECIST = Response Evaluation Criteria in Solid Tumours; PD-1 = 
programmed cell death protein 1; PD-L= programmed death-ligand; vs. = versus. 
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a) Trials 

Trial details are found in Table 6.2. 

CheckMate 067 

CheckMate 067 was a three arm double-blind phase 3 randomized controlled trial conducted to 
evaluate the safety and efficacy of nivolumab alone or nivolumab combined with ipilimumab in 
comparison with ipilimumab alone in patients with previously untreated metastatic melanoma.6  

The study was sponsored by Bristol-Meyers Squibb. CheckMate 067 enrolled 1296 patients with 
histologically confirmed, stage III (unresectable) or IV melanoma in 137 sites in Australia, 
Europe, Israel, New Zealand, and North America (including Canada).6,50 A total of 945 patients 
were randomly assigned in a 1:1:1 ratio to receive, (1) 3mg/kg nivolumab every 2 weeks plus 
ipilimumab-matched placebo (n=316); (2) 1mg/kg nivolumab every 3 weeks plus 3mg/kg 
ipilimumab every 3 weeks for 4 doses, followed by 3mg/kg nivolumab every 2 weeks for cycle 3 
and beyond (n=314); or (3) 3mg/kg ipilimumab every 3 weeks for 4 doses, plus nivolumab-
matched placebo (n=315) by means of intravenous infusion.6 Randomization was stratified by PD-
L1 status (positive or negative), BRAF status (positive or wild-type), and metastatic stage 
(M0/M1a/M1b or M1c).6 Crossover was not permitted.3  

OS and PFS were the co-primary endpoints. Secondary endpoints included objective response 
rate, PD-L1 expression in tumour as a predictive biomarker for PFS and OS, and health-related 
quality of life. Analyses for OS and PFS were planned at different time points, with no planned 
interim analysis. The study was designed with an overall alpha of 0.05, which allocated 0.01 for 
PFS (using the Bonferroni adjustment) and 0.04 for OS (using Hochberg’s procedure).50 For PFS, 
the study design required a minimum of 266 events in the ipilimumab arm and 223 events in each 
experimental arm to ensure 83% power to detect a hazard ratio of 0.71 at a type I error of 0.005 
(two-sided).50 This meant that for each comparison, in order to accept a statistically significant 
difference, the p value of the hazard ratio for death or disease progression needed to be ≤ 
0.005. For OS, the study designed required a minimum of 240 events in the ipilimumab arm and 
202 events in each experimental arm to ensure 99% power to detect a hazard ratio of 0.65 at a 
type I error of 0.02 (two-sided).50 This meant that for each comparison, in order to accept a 
statistically significant difference, the p value of the hazard ratio for death needed to be ≤ 0.02. 
50 

The study consisted of three phases: screening, treatment, and follow-up (after patient 
discontinued therapy).6 After the first two follow-up visits, survival was assessed every 3 months 
after the discontinuation of treatment.6 Safety was assessed regularly during treatment phase 
and document at minimum 100 days after the last dose of the treatment.50 Adverse events were 
graded according to the National Cancer Institute Common Terminology Criteria for Adverse 
Events version 4.0.6 Tumour response was assessed at week 12 following randomization, then 
every 6 weeks up for 49 weeks, and then every 12 weeks until progression or treatment 
discontinuation (whichever occurred later).6,50  

CheckMate 067 was not designed for a formal statistical comparison between nivolumab 
monotherapy and nivolumab plus ipilimumab. For CheckMate 067, the information reported in 
this review came from the PFS analysis with a data cut-off of February 17, 2015. CheckMate 067 
is still ongoing and remains blinded with respect to OS.6 Estimated study completion date is 
October 2017.58 

CheckMate 066 

CheckMate 066 was a double-blind phase 3 randomized controlled trial conducted to determine 
whether nivolumab, as compared with dacarbazine, improves overall survival (OS) among 
previously untreated patients who have advanced melanoma without a BRAF mutation.10  
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A total of 518 patients with histologically confirmed, stage III (unresectable) or IV melanoma 
were enrolled in 80 sites in Europe, Australia, Canada and South America.10 A total of 418 
patients were randomly assigned in a 1:1 ratio to receive (1) 3 mg/kg nivolumab every 2 weeks 
plus dacarbazine-matched every 3 weeks (n=210) or (2) 1000 mg/m2 dacarbazine every 3 weeks 
plus nivolumab-matched placebo every 2 weeks by means of intravenous infusion. Randomization 
was stratified by PD-L1 status (positive or negative/intermediate) and metastasis stage 
(M0/M1a/M1b or M1c).10 Prior to the amendment, crossover was not permitted.3  

OS was the primary endpoint. Secondary endpoints included PFS, objective response rate, PD-L1 
expression in tumour as a predictive biomarker for OS, and health-related quality of life. The 
study design required a minimum of 312 deaths, with an interim analysis after 218 deaths (70% of 
total deaths needed for final analysis) to ensure 90% power to detect a hazard ratio of 0.69 at a 
type I error of 0.05 (two-sided).53  

The study consisted of three phases: screening, treatment, and follow-up (after patient 
discontinued therapy).12,53 After the first two follow-up visits, survival was assessed every 3 
months after the discontinuation of treatment.10 Safety was assessed regularly during treatment 
phase and document at minimum 100 days after the last dose of the treatment.53 Adverse events 
were graded according to the National Cancer Institute Common Terminology Criteria for 
Adverse Events version 4.0.10 Tumour response was assessed at week 9 following randomization, 
then every 6 weeks up for the first year, and then every 12 weeks until progression or treatment 
discontinuation (whichever occurred later).10,53 

CheckMate 066 was stopped by the data safety monitoring committee for superior efficacy 
reasons (data showed a significant difference in OS in favour of nivolumab) during an earlier 
safety review (before the interim analysis). The data safety monitoring committee felt it was 
unethical to continue the study and recommended that the study be unblinded and amended to 
allow patients who had initially received dacarbazine and had disease progression to receive 
nivolumab. The information reported in this review is before the (open-label) amendment with a 
data cut-off of June 24, 2014, unless otherwise specified.10 At the time of the data cut-off date, 
a total of 146 deaths were observed.10 

b) Populations 

Baseline patient characteristics for both studies can be found in Table 6.3. 

CheckMate 067 

In CheckMate 067, a total of 945 patients were randomized to receive nivolumab (n=316), 
nivolumab plus ipilimumab (n=314), or ipilimumab (n=315). The average age was 60 years and 
male patients constituted about 65% of the population.6 Less than a quarter of the population 
tested positive for PD-L1 expression and almost all patients had no history of brain metastases.6 
Patients were well-balanced between the three treatment arms. In all three arms, most patients 
had an ECOG performance status of 0 (75.3% versus 73.2% versus 71.1%) and over 30% had a BRAF 
V600 mutation (31.6% versus 32.2% versus 30.8%).6  

CheckMate066 

In CheckMate 066, the patients were balanced between the two treatment arms, with the 
exception of ECOG performance status. More patients in the nivolumab arm had an ECOG 
performance status of 0 compared to patients in the dacarbazine arm (70.5% versus 58.2%).10  A 
total of 418 patients were randomized to receive nivolumab (n=210) or dacarbazine (n=208).10 
The median age was 65 and males constituted more than half of the population.10 About 35% of 
the population tested positive for PD-L1 expression and almost all patients had no history of 
brain metastases.10  

  





 

pCODR Final Clinical Guidance Report - Nivolumab (Opdivo) for Metastatic Melanoma 
pERC Meeting: January 21, 2016; pERC Reconsideration Meeting: March 17, 2016  
© 2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    43 

According to the submitter, the assessment of clinical benefit by the investigator took into 
account whether the patient was clinically deteriorating  and unlikely to receive further benefit 
from continued treatment.57 The submitter sought the opinion of a clinical expert to summarize 
clinical benefit. According to the clinical expert, there is no strict definition of clinical benefit, 
however, indicators (i.e., clinical, radiological, and biochemical signs) are used in assessing the 
role for continuing immunotherapy. The clinical expert stated that clinical, radiological, and 
biochemical signs include, but were not limited to: a mixed response, progression in the face of 
improving performance status or improving tumor markers, and early progression.57  

Dose delay or discontinuation in all three arms was permitted; however, dose escalation or 
reduction in all three arms was not permitted.50  

 

CheckMate 066 

Patients were randomized to receive: (1) receive 3 mg/kg nivolumab every 2 weeks plus 
dacarbazine-matched every 3 weeks (n=210) or (2) 1000 mg/m2 dacarbazine every 3 weeks plus 
nivolumab-matched placebo every 2 weeks.10  

Nivolumab was administered in accordance with the product monograph. Treatment was 
continued until disease progression, unacceptable toxicity effects or withdrawal of consent. 
Treatment beyond disease progression (beyond initial RECIST 1.1 defined progressive disease) 
was permitted, for patients who had a clinical benefit and did not have substantial adverse 
events with both arms.10  

According to the submitter, the assessment of clinical benefit by the investigator took into 
account whether the patient was clinically deteriorating and unlikely to receive further benefit 
from continued treatment.57 The submitter sought the opinion of a clinical expert to summarize 
clinical benefit. According to the clinical expert, there is no strict definition of clinical benefit, 
however, indicators (i.e., clinical, radiological, and biochemical signs) are used in assessing the 
role for continuing immunotherapy. The clinical expert stated that clinical, radiological, and 
biochemical signs include, but were not limited to: a mixed response, progression in the face of 
improving performance status or improving tumor markers, and early progression.57   

Dose delay or discontinuation was permitted for nivolumab and dacarbazine.53 Dose escalation or 
reduction was not permitted for nivolumab, however, dose reduction was permitted for 
dacarbazine or dacarbazine-matched placebo.53  

Subsequent therapy with anti-PD-1 agents was received by 1 (0.5%) patients in the nivolumab 
arm and 3 (1.4%) patients in the dacarbazine arm.57  

 

Treatment beyond progression 

Results of a retrospective analysis of CheckMate 067 and 066 indicate that of all randomized 
patients who received nivolumab (N=526; where n=313 in CheckMate 067 and n=206 in 
CheckMate 066), 58.2% (306 of 526) experienced RECIST-defined progression. Of the 306 of 
patients who experienced RECIST-defined progression, 27.8% (85 of 306) were patients who 
continued nivolumab after progression or were treated beyond progression.60  

Patient Disposition  

Details of the disposition of patients in both studies can be found in Table 6.4. In CheckMate 
067, a total of 1296 patients were enrolled, 945 of whom were randomized. A total of 937 
patients received at least one dose of treatment. Of those that received treatment, a total of 
196 out of 313 patients discontinued treatment with nivolumab, 220 out of 313 patients 
discontinued treatment with nivolumab plus ipilimumab, and 261 out of 311 discontinued 
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d)  Limitations/Sources of Bias 

CheckMate 067 is still not yet completed; estimated study completion date is October 2017.58 
Critical appraisal of the trial was based on information from the progression free survival analysis 
(data cut-off February 17, 2015). At the time of the PFS analysis, overall survival data were 
immature and therefore, no OS analysis has been conducted yet.   

Checkmate 066 was stopped by the data safety monitoring committee for superior efficacy 
reasons (data showed a significant difference in OS in favour of nivolumab) during an earlier 
safety review (in an unplanned interim analysis). The information reported in this review is from 
before the (open-label) amendment (data cut-off of June 24, 2014), unless otherwise specified.  

Overall, the risk of bias in both studies appears low. Details are provided below.  

1. Randomization and allocation concealment 

In CheckMate 067, patients were randomized via permuted blocks within each stratum (PD-L1 
status, M Stage, and BRAF status) and allocated in a 1:1:1 fashion. Similarly, in CheckMate 066, 
patients were randomized via permuted blocks within each stratum (PD-L1 status, and M Stage) 
and allocated in a 1:1 fashion. 

In both studies, baseline characteristics were well balanced, with the exception of ECOG 
performance status in CheckMate 066. Patients in the nivolumab arm appeared slightly healthier 
than patients in the dacarbazine arm (70.5% versus 58.2% with an ECOG performance status of 
0); this may have a potential to affect the internal validity of the study and therefore, 
potentially bias the treatment effect to favour nivolumab. Overall, a statistically significant 
improvement in OS at 1 year, was found in favour of nivolumab [hazard ratio for death (N=418): 
0.42(99.79% CI, 0.25 to 0.73). Results from a pre-specified subgroup analysis of ECOG 
performance status suggest a statistically significant improvement in OS in favour of nivolumab 
among patients with an ECOG performance status of 0 [hazard ratio for death (N=269): 0.32 (95% 
CI, 0.20 to 0.53)].  

Overall, the risk of selection bias was low. 

2. Blinding 

In both CheckMate 067 and Checkmate 066, the study sponsor, patients, investigator, and site 
staff (with the exception of pharmacist/designee and site monitor for each investigative site) 
were blinded. CheckMate 067 is still ongoing and remains blinded with respect to overall 
survival. Checkmate 066 is now unblinded and amended to allow patients who had initially 
received dacarbazine and had disease progression to receive nivolumab. 

In both studies, within each arm, placebo and active treatment were in identical forms and the 
dosing schedule was identical. In CheckMate 067, to protect the blind, patients in the nivolumab 
plus placebo arm received 1 mg/kg of nivolumab diluted in the same volume as the 3 mg/kg 
nivolumab placebo. In CheckMate 066, to protect the blind, dose reduction was permitted for 
both dacarbazine and dacarbazine-matched placebo. The side effect profile for PD-1 inhibitors 
may differ from ipilimumab; with PD-1 inhibitors, greater rates of pneumonitis are expected, 
however, in Checkmate 067, the rates of grade 3-4 pneumonitis were similar in all three arms.  

Overall, the risk of performance bias and detection bias was low.   

3. Attrition 

The primary reason for withdrawal in CheckMate 067 was due to disease progression (for the 
nivolumab arm and ipilimumab arm) and study drug toxicity (for the nivolumab plus ipilimumab 
arm). In Checkmate 066, the primary reason for withdrawal was due to disease progression.  
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In both studies, the efficacy outcomes were analysed according to the intent-to-treat principle 
and drop outs were included in the analysis. As well, safety outcomes were analysed according 
to the intent-to-treat principle, using all the patients who received at least 1 dose of study drug. 
In both studies, only a small proportion of patients did not receive at least 1 dose of study drug.  

Overall, the risk of attrition bias was low. 

4. Reporting of outcomes 

In CheckMate 067, progression-free survival and overall survival were co-primary endpoints. 
Overall survival data were immature and therefore, no OS analysis has been conducted yet. 
Estimated study completion date is October 2017.58 No interim overall survival analysis was 
planned. As a result, only progression-free survival data were reported. It is important to note 
that progression-free survival was originally a secondary outcome and the protocol was later 
amended (Amendment 06) to include progression-free survival as a co-primary outcome.50 It is 
also important to highlight that it is unknown whether progression-free survival data are a 
reliable surrogate for overall survival in trials with immunotherapies such as ipilimumab.61  

It is worth noting that not reporting data when data are immature is appropriate and therefore, 
and not considered selective reporting or reporting bias. 

5. Protocol deviation 

Inclusion criteria within both protocols included patients with an ECOG performance status of ≤1; 
however, 1 patient in CheckMate 067 and 4 patients in CheckMate 066 were enrolled and 
randomized, despite having in ECOG performance status of 2. These patients were included in 
the intent-to-treat analysis. Despite this protocol deviation, the risk of affecting the true 
treatment effect is low given the small proportion of included patients with an ECOG 
performance status of 2. 

6.3.1.2A Detailed Outcome Data and Summary of Outcomes (Previously 
untreated population) 

In both trials, subgroup analyses were specified a priori and performed. However, the CGP did not 
identify relevant subgroups, and therefore the results presented encompass the entire study 
population. Subgroup analysis (BRAF status) pertinent to the indication: treatment of unresectable 
or metastatic BRAF V600 wild-type melanoma in previously untreated adults; is briefly highlighted 
for CheckMate 067.  

In CheckMate 067, the efficacy outcomes were analyzed according to the intent-to-treat principle 
(n=316, 314, 315 respectively). Safety population included only patients who have received at 
least one treatment after randomization (n=313, 313, 311 respectively). 

Similarly, in Checkmate 066, the efficacy outcomes were analyzed according to the intent-to-treat 
principle (n=210, 208 respectively). Safety population included only patients who have received at 
least one treatment after randomization (n=206, 205 respectively).  

Details of efficacy outcome data are listed in Tables 6.5 - 6.8, and found in Figures 6.2 and 6.3. 
Details of harms outcome data are listed in Table 6.9. 

a) Efficacy Outcomes 

Overall Survival 

Details of OS data are listed in Table 6.5, Table 6.6 and Figure 6.2. In CheckMate 067, overall 
survival data were immature (the pre-specified number of deaths was not reached) and therefore, 
no OS analysis has been conducted yet. Estimated study completion date is October 2017.58 
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Figure 6.2 CheckMate 066 – Kaplan-Meier plot of overall survival11 

 
Source: Opdivo assessment report. European Medicines Agency; 2015 Apr 23. p.6411 (Database locked on May 27, 2014) 

 

Figure 6.3 CheckMate 066 – Kaplan-Meier plot of progression-free survival11 

 
Source: Opdivo assessment report. European Medicines Agency; 2015 Apr 23. p.6511 (Database locked on May 27, 2014) 

Quality of life 

The assessment of health-related quality of life using the European Organisation for Research and 
Treatment of Cancer (EORTC) QLQ-C30 was a secondary objective, while the assessment of the 
general health status using the EQ-5D utility index and VAS were exploratory objectives. A 
presentation from the 2015 Society for Melanoma Research International Congress summarized the 
health-related quality of life data assessed in CheckMate 067. Results are presented below.5   

The minimum important difference (MID) used for assessing health-related quality of life using the 
EORTC QLQ-C30 was greater than or equal to 10 points. At baseline, EORTC QLQ-C30 completion 
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rates were 89.9% (n=284 out of 316) in the nivolumab arm, 92.4% (n= 290 out of 314) in the 
nivolumab plus ipilimumab arm, and 88.6% (n=279 out of 315) in the ipilimumab arm. The EORTC 
QLQ-C30 completion rates at baseline and one or more post-baseline visits were 85.1% (n=269 out 
of 316) in the nivolumab arm, 87.3% (n=274 out of 314) in the nivolumab plus ipilimumab arm, and 
82.2% (n=259 out of 315) in the ipilimumab arm. It appears that quality of life was maintained 
over time (from baseline to week 67) for the nivolumab and nivolumab plus ipilimumab arms since 
the EORTC QLQ-C30 Global Health mean change scores appeared stable over time (never 
equivalent or exceeding the MID from baseline to week 67). In the ipilimumab arm, it appears that 
quality of life was maintained from baseline to week 61 (at week 61, 5.4%, n=17 out of 315) since 
the EORTC QLQ-C30 Global Health mean change scores appeared stable, after which it appears 
that quality of life may have worsened, where EORTC QLQ-C30 Global Health mean change scores 
appears to be equivalent to the MID (at week 67, 2.9%, n=9 out of 315). Similar results were noted 
for most EORTC QLQ-C30 scales over time.5 

In the exploratory analysis, the MID used for assessing the general health status using the EQ-5D 
utility index was greater than or equal to 0.08 points. At baseline, EQ-5D completion rates were 
89.2% (n=282 out of 316) in the nivolumab arm, 92.4% (n= 290 out of 314) in the nivolumab plus 
ipilimumab arm, and 88.3% (n=278 out of 315) in the ipilimumab arm. The EQ-5D completion rates 
at baseline and one or more post-baseline visits were 84.5% (n=267 out of 316) in the nivolumab 
arm, 87.3% (n=274 out of 314) in the nivolumab plus ipilimumab arm, and 81.9% (n=258 out of 315) 
in the ipilimumab arm. Using the EQ-5D utility index, it appears that quality of life may be 
trending to clinical improvement at week 67 (4.1%, n=13 out of 316) for the nivolumab arm 
(exceeding the MID at week 67). The minimum important difference used for assessing the general 
health status using the EQ-5D VAS was greater than or equal to 7 points. Using the EQ-5D VAS, it 
appears that quality of life was maintained over time for the nivolumab, nivolumab plus 
ipilimumab, and ipilimumab arms (never equivalent or exceeding the MID from baseline to week 
67).5 

CheckMate 066 

In CheckMate 066, the assessment of health-related quality of life using the EORTC QLQ-C30 was a 
secondary objective, while the assessment of the general health status using the EQ-5D utility 
index and VAS were exploratory objectives. 

Details of the health-related quality of life assessment in CheckMate 066 are listed in Table 6.7. 
An American Society of Clinical Oncology (ASCO) poster summarized the health-related quality of 
life data assessed in CheckMate 066.8 Completion rates at baseline or baseline and at least one 
post-baseline visit were not reported. The author indicated that although baseline completion 
rates were high in both arms, a higher proportion of patients were available for assessment in the 
nivolumab arm compared to the ipilimumab arm as a results of high attrition in the dacarbazine 
arm. For EORTC QLQ-C30, the minimal important difference was ≥ 10 points, while for EQ-5D 
utility index and EQ-5D VAS, the minimal important difference were ≥ 0.08 points, and ≥ 7 points 
respectively. The authors noted that baseline scores for EORTC QLQ-C30, EQ-5D utility index and 
EQ-5D VAS were comparable among both groups. In a cross-sectional analysis, the authors stated 
that EORTC QLQ-C30 subscale scores did not change over time for either arm, however, some 
clinically meaningful changes were observed in patients treated with nivolumab for EORTC QLQ-
C30 emotional and social functioning scales at certain time points (data not shown in poster) and 
for EQ-5D utility index score, some clinically meaningful improvement was observed in patients 
treated with nivolumab at week 37 (25.7%, n=53 out of 210), 61 (6.7%, n=14 out of 210) and 67 
(2.9%, n=6 out of 210). The authors concluded that health-related quality of life in patients 
treated with nivolumab generally showed no deterioration over the course of treatment.8  

A longitudinal mixed-effects model was used to assess the longitudinal changes from baseline 
scores while controlling for certain baseline covariates (Patient reported outcome score, ECOG 
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a 2:1 ratio to receive nivolumab 3 mg/kg every 2 weeks (n=272) or ICC (dacarbazine 1000 mg/m² 
or paclitaxel 175 mg/m² combine with carboplatin area under the curve 6) every 3 weeks (n=133) 
by means of intravenous infusion.13 Crossover was not permitted.12 Randomization was stratified 
by PD-L1 status (positive versus negative), BRAF status (positive versus wildtype), and prior anti-
cTLA-4 best response (complete response, partial response or stable disease versus progressive 
disease).13 

The primary outcomes of CheckMate 037 were to obtain (1) an estimation of the proportion of 
patients who achieved an objective response, which was planned after 120 patients had received 
nivolumab were followed up for at least 24 weeks, and (2) a comparison of overall survival 
between the two arms.13 Secondary outcomes included progression-free survival, PD-L1 expression 
as a predictive biomarker for objective response rate and overall survival, and health-related 
quality of life.13  

The study consisted of three phases: screening, treatment, and follow-up (after patient 
discontinued therapy).12 Survival was assessed every 3 months after the discontinuation of 
treatment.12 Tumour response was assessed at week 9 following randomization, then every 6 
weeks up for the first year, and then every 12 weeks until progression or treatment 
discontinuation (whichever occurred later).11 Safety was assessed at screening, on-study (at each 
cycle), and follow-up (at 30 days after the last dose of the study drug, followed by 84 days from 
the first follow-up).12 Data on adverse events were collected continuously during the treatment 
period and for a minimum of 100 days following the last dose of study treatment.  

The analyses for objective response rate and OS were planned at different time points.12 The 
planned analysis of ORR was originally designed to compare nivolumab to ICC; then, the study was 
modified to allow non-comparative estimation of ORR in the nivolumab arm.12 According to the 
author, they arbitrarily spent an administrative alpha of 0.001 to acknowledge the single-arm 
estimation but did not define a significance level.13 Hence, there was no formal hypothesis test of 
ORR.12 The study design required a minimum of 260 deaths, with an interim analysis after 169 
deaths (65% of total deaths needed for final analysis) to ensure 90% power to detect a hazard ratio 
of 0.65 at a type I error of 0.049 (two-sided).11 Final PFS analysis was planned when the minimum 
number of deaths was achieved.13  

The formal analysis for objective response rate is completed and occurred when the first 120 
patients treated with nivolumab had a minimum follow-up of 24 weeks. The OS data presented in 
this review are from the pre-specified interim analysis of OS (database locked on November 12, 
2014).11 Estimated study completion date is September 2016.62  

b) Population 

Details of baseline characteristics are listed in Table 6.11.Patients with BRAF wild-type must have 
had progression after anti-CTLA-4 treatment (i.e.: ipilimumab), while patients with BRAFv600 
positive mutation must have had progression with anti-CTLA-4 treatment and a BRAF inhibitor. 

The average age was 59 years and male patients contributed to 64% of the population. About half 
of the population tested positive for PD-L1 expression and most patients had no history of brain 
metastases. Overall, patients were balanced with the exception of high lactate dehydrogenase 
and history of brain metastases. Almost all patients previously received ipilimumab, and over half 
of patients previously received chemotherapy in metastatic disease setting. One patient received 
ipilimumab in adjuvant disease setting. About half of patients received two previous systemic 
therapies for metastatic disease, less than a quarter received more than two previous systemic 
treatments for metastatic disease.  
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3. Attrition  

The primary reason for drop out in CheckMate 037 was due to disease progression. Efficacy data 
for the intent-to-treat population were available and drop outs were included. The risk of 
attrition bias with respect to efficacy outcomes was low. Safety outcomes were analysed 
according to the intent-to-treat principle, using all the patients who received at least 1 dose of 
study drug. Of the randomized patients, a large proportion of patients in the ICC arm (23.3%; 31 
out of 133) did not receive treatment; 22 patients from the ICC arm withdrew consent prior to 
receiving treatment, 5 patients did not want to receive treatment but were willing to continue 
with the follow-up survival period, 2 patients no longer met the study criteria, and 2 additional 
patients had other reasons (not specified) for not receiving treatment.13 The risk of attrition bias 
with respect to harms outcome was moderate-high. 

 

4. Reporting of outcomes 

Estimated study completion date is September 2016.62 OS interim analysis and PFS descriptive 
analysis were reported by EMA.11 Health-related quality of life data are not yet available; an 
analysis will be performed at the time of the final OS analysis.3    

Although PFS descriptive analysis was reported by EMA, PFS data were immature and therefore, 
results should be interpreted with caution. It is worth noting that not reporting data when data 
are immature is appropriate and is not considered selective reporting or reporting bias. 

5. Protocol deviation 

Inclusion criteria within the study protocol included patients with an ECOG performance status of 
≤1; however, one patient was enrolled and randomized, despite having in ECOG performance 
status of 2. As well, inclusion criteria included objective evidence of disease progression during or 
after at least one (wildtype) or at least two (BRAF v600) prior regimens for advanced melanoma; 
however one patient was enrolled and randomized, despite having been previously treated with 
ipilimumab in the adjuvant disease setting, rather than in the metastatic disease setting. These 
patients were included in the intent-to-treat analysis. Despite this protocol deviation, the risk of 
affecting the true treatment effect is low given the small proportion of included patients with an 
ECOG performance status of 2 and previously treated with ipilimumab in the adjuvant disease 
setting, rather than in the metastatic disease. 

6.3.1.1B Detailed Outcome Data and Summary of Outcomes (Second-Line and Later 
Setting) 

In CheckMate 037, subgroup analyses were specified a priori and performed. However, the CGP did 
not identify relevant subgroups, and therefore the results presented encompass the entire study 
population. Subgroup analysis (BRAF status) pertinent to the indication: treatment of unresectable 
or metastatic BRAF V600 wild-type melanoma in previously treated adults; is briefly highlighted 
for CheckMate 037.  

Details of efficacy outcome data are listed in Table 6.13 and found in Figure 6.4. Details of harms 
outcome data are listed in Table 6.14. 

a) Efficacy Outcomes 

Overall survival 

Details of OS data are listed in Table 6.13 and Figure 6.4. At the time of the pre-specified interim 
analysis for overall survival (database locked on November 12, 2014), the survival rate at 6 months 
was 76.7% for patients for patients in the nivolumab arm and 78.6% for patients treated in the ICC 
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Figure 6.4 CheckMate 037 – Kaplan-Meier plot of overall survival (Interim analysis)11 

 

Source: Opdivo assessment report. European Medicines Agency; 2015 Apr 23. p.8811 (Database locked on Nov 12, 2014) 

 

Quality of Life 

In CheckMate 037, health-related quality of life data are not yet available; analysis will be 
performed at the time of the final OS analysis.62 EORTC QLQ-C30 will be used to assess quality of 
life and EQ-5D will be used to assess general health status 

Overall response rate 

Details of objective response rate data are listed in Table 6.13. Within the publication, the 
objective response rate analysis was conducted on the first 120 patients treated with nivolumab 
had a minimum follow-up of 24 weeks.13 The publication reported that objective response rates 
were 31.7% for patients in the nivolumab arm and 10.6% for patients in the ICC arm.13 

An intent-to-treat objective response rate analysis (provided by EMA), which included all  
randomized patients to any treatment group, suggested that objective response rates were 25.4% 
for patients in the nivolumab group and 8.3% for patients in the ICC group.11 Among the patients 
that received at least one dose of treatment, objective responses were observed in nivolumab 
regardless of BRAF status [ORR:34.0%(95% CI, 24.6 to 44.5) in BRAF wild-type patients and 
ORR:23.1%(95% CI, 9.0 to 43.6) in patients with BRAF mutation].11   

Duration of response 

Among those who achieved a response, the median duration of response was not yet reached 
(range: 1.4+ to 10.0+ months, n=38) in the nivolumab arm and was 3.5 months (range: 1.3+ to 3.5 
months, n=5) in the ICC arm.11,13 
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6.4  Ongoing Trials  

No ongoing trial that met our inclusion criteria was identified by our search. 
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7 SUPPLEMENTAL QUESTIONS  
No supplemental questions were addressed in this review. 
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8 ABOUT THIS DOCUMENT 
This Clinical Guidance Report was prepared by the pCODR Melanoma Clinical Guidance Panel and 
supported by the pCODR Methods Team. This document is intended to advise the pCODR Expert 
Review Committee (pERC) regarding the clinical evidence available on [drug name and indication]. 
Issues regarding resource implications are beyond the scope of this report and are addressed by 
the relevant pCODR Economic Guidance Report.  Details of the pCODR review process can be 
found on the CADTH 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 Clinical Guidance Report was handled in 
accordance with the pCODR Disclosure of Information Guidelines. There was no non-disclosable 
information in the Clinical Guidance Report provided to pERC for their deliberations. 

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

The Melanoma Clinical Guidance Panel is comprised of three clinicians. The panel members were 
selected by the pCODR secretariat, as outlined in the pCODR Nomination/Application Information 
Package, which is available on the CADTH website (www.cadth.ca/pcodr). Final selection of the 
Clinical Guidance Panels was made by the pERC Chair in consultation with the pCODR Executive 
Director. The Panel and the pCODR Methods Team are editorially independent of the provincial 
and territorial Ministries of Health and the provincial cancer agencies.   

 









 

pCODR Final Clinical Guidance Report - Nivolumab (Opdivo) for Metastatic Melanoma 
pERC Meeting: January 21, 2016; pERC Reconsideration Meeting: March 17, 2016  
© 2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    70 

REFERENCES 

 1. pan-Canadian Oncology Drug Review manufacturer submission: Opdivo (nivolumab), 40 
mg/4mL and 100 mg/10mL intravenous infusion. Company: Bristol Myers Squibb. 
Montreal: Bristol Myers Squibb; 2015 Aug 13. 

 2. PrOpdivoT (nivolumab): 10 mg / mL for intravenous infusion in 40 mg and 100 mg 
single-use vials [product monograph] [Internet]. Montreal (QC): Bristol-Myers Squibb 
Canada; 2015 Sep 24. [cited 2015 Dec 21]. Available from: 
http://www.bmscanada.ca/static/products/en/pm pdf/OPDIVO PM E 24-Sept-
2015 APP.pdf 

 3. pCODR checkpoint meeting with Bristol-Myers Squibb Canada for nivolumab (Opdivo) 
for metastatic melanoma [audio recording]. Ottawa: CADTH; 2015 Nov 18. 

 4. Supplement to: Larkin J, Chiarion-Sileni V, Gonzalez R, et al. Combined nivolumab and 
ipilimumab or monotherapy in untreated melanoma. N Engl J Med 2015;373:23-34. 
[Internet].2015. [cited 2015 Oct 13]. Available from: 
http://www.nejm.org/doi/suppl/10.1056/NEJMoa1504030/suppl file/nejmoa1504030
appendix.pdf 

 5. Schadendorf D, Long GV, Larkin J, Wolchok J, Hodi FS, Chiarion-Sileni V, et al. Patient 
reported outcomes from a phase 3 study of nivolumab alone or combined with 
ipilimumab vs ipilimumab in patients with advanced melanoma: CheckMate-067 [oral 
presentation].2015. (Presented at: Society for Melanoma Research; Nov 18-21, 2015; 
San Francisco, California). 

 6. Larkin J, Hodi FS, Wolchok JD. Combined nivolumab and ipilimumab or monotherapy in 
untreated melanoma. N Engl J Med. 2015 Sep 24;373(1):23-4. 

 7. Atkinson V, Ascierto PA, Long GV, Brady B, Dutriaux C, Maio M, et al. Two-year survival 
and safety update in patients with treatment-naive advanced melanoma receiving 
nivolumab or dacarbazine in CheckMate-066 [poster].2015. (Presented at: Society for 
Melanoma Research; Nov 18-21, 2015; San Francisco, California). 

 8. Long GV. Effect of nivolumab (NIVO) on quality of life (QoL) in patients (pts) with 
treatment-naïve advanced melanoma (MEL): results of a phase III study (CheckMate 
066). [Internet]. Poster presented at: ASCO Annual Meeting; May 29-June 2, 2015; 
Chicago, Illinois; 2015. [cited 2015 Sep 10]. Available from: 
http://meetinglibrary.asco.org/content/112640?media=vm&poster=1 

 9. Harrison JP, Kim H. Progressive disease does not impact HRQOL in patients receiving 
nivolumab for the treatment of unresectable or metastatic melanoma [abstract]. 
Value Health. 2015 Nov;18(7):A475. 

 10. Robert C, Long GV, Brady B, Dutriaux C, Maio M, Mortier L, et al. Nivolumab in 
previously untreated melanoma without BRAF mutation. N Engl J Med. 
2015;372(4):311-9. 

 11. Opdivo assessment report [Internet]. London: European Medicines Agency; 2015 Apr 
23. [cited 2015 Sep 14]. Available from: 



 

pCODR Final Clinical Guidance Report - Nivolumab (Opdivo) for Metastatic Melanoma 
pERC Meeting: January 21, 2016; pERC Reconsideration Meeting: March 17, 2016  
© 2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    71 

http://www.ema.europa.eu/docs/en GB/document library/EPAR -
Public assessment report/human/003985/WC500189767.pdf 

 12. Center for Drug Evaluation and Research, U.S. Food and Drug Administration. Medical 
review(s) [Internet]. In: Opdivo (nivolumab). Company: Bristol-Myers Squibb 
Application no.: 125554. Approval date: 12/22/2014. Rockville (MD): FDA; 2014 Jul 30 
[cited 2015 Aug 19]. (FDA drug approval package). Available from: 
http://www.accessdata.fda.gov/drugsatfda docs/nda/2014/125554Orig1s000MedR.pd
f. 

 13. Weber JS, D'Angelo SP, Minor D, Hodi FS, Gutzmer R, Neyns B, et al. Nivolumab versus 
chemotherapy in patients with advanced melanoma who progressed after anti-CTLA-4 
treatment (CheckMate 037): a randomised, controlled, open-label, phase 3 trial. 
Lancet Oncol. 2015 Apr;16(4):375-84. 

 14. Topalian SL, Sznol M, McDermott DF, Kluger HM, Carvajal RD, Sharfman WH, et al. 
Survival, durable tumor remission, and long-term safety in patients with advanced 
melanoma receiving nivolumab. J Clin Oncol [Internet]. 2014 Apr 1 [cited 2015 Aug 
31];32(10):1020-30. Available from: 
http://jco.ascopubs.org/content/32/10/1020.full.pdf+html 

 15. Supplement to: Topalian SL, Sznol M, McDermott DF, Kluger HM, Carvajal RD, 
Sharfman WH, et al. Survival, durable tumor remission, and long-term safety in 
patients with advanced melanoma receiving nivolumab. J Clin Oncol. 2014 Apr 
1;32(10):1020-30 [Internet].2014. [cited 2016 Jan 5]. Available from: 
http://jco.ascopubs.org/content/suppl/2014/03/03/JCO.2013.53.0105.DC1/DS JCO.2
013.53.0105.pdf 

 16. Hodi FS, Kluger HM, Sznol M, Carvajal RD, Lawrence DP, Atkins MB, et al. Long term 
survival of ipilimumab-naive patients with advanced melanoma treated with nivolumab 
in a phase 1 trial [presentation slides].2014. (Presented at: Society for Melanoma 
Research; Nov 13-16, 2014; Zurich, Switzerland). 

 17. Canadian Cancer Society's Advisory Committee on Cancer Statistics. Canadian cancer 
statistics [Internet]. Toronto (ON): Canadian Cancer Society; 2014. [cited 2014 Dec 
23]. Available from: 
http://www.cancer.ca/~/media/cancer.ca/CW/cancer%20information/cancer%20101/
Canadian%20cancer%20statistics/Canadian-Cancer-Statistics-2014-EN.pdf 

 18. Rigel DS, Russak J, Friedman R. The evolution of melanoma diagnosis: 25 years beyond 
the ABCDs. CA Cancer J Clin. 2010 Sep;60(5):301-16. 

 19. Melanoma of the skin staging [Internet]. 7th ed. Chicago (IL): American Joint 
Committee on Cancer; 2009. [cited 2015 Dec 23]. Available from: 
https://cancerstaging.org/references-
tools/quickreferences/documents/melanomasmall.pdf 

 20. Melanoma [Internet]. Version 2. Fort Washington (PA): National Comprehensive Cancer 
Network (NCCN); 2012. [cited 2015 Dec 23]. (NCCN Clinical Practice Guidelines in 
Oncology). Available from: http://www.nccn.org/ Free registration required. 



 

pCODR Final Clinical Guidance Report - Nivolumab (Opdivo) for Metastatic Melanoma 
pERC Meeting: January 21, 2016; pERC Reconsideration Meeting: March 17, 2016  
© 2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    72 

 21. SEER cancer statistics review (CSR) 1975-2012 [Internet]. Bethesda (MD): National 
Cancer Institute; 2015 Apr. [cited 2015 Dec 23]. Available from: 
http://seer.cancer.gov/csr/1975 2012/ 

 22. Flaherty KT, Puzanov I, Kim KB, Ribas A, McArthur GA, Sosman JA, et al. Inhibition of 
mutated, activated BRAF in metastatic melanoma. N Engl J Med [Internet]. 2010 Aug 
26 [cited 2015 Dec 23];363(9):809-19. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3724529 

 23. Korn EL, Liu PY, Lee SJ, Chapman JA, Niedzwiecki D, Suman VJ, et al. Meta-analysis of 
phase II cooperative group trials in metastatic stage IV melanoma to determine 
progression-free and overall survival benchmarks for future phase II trials. J Clin 
Oncol. 2008 Feb 1;26(4):527-34. 

 24. BCCA protocol summary for palliative therapy for metastatic malignant melanoma 
using high dose dacarbazine (DTIC) [Internet]. Vancouver (BC): BC Cancer Agency; 
2011 Jun 27. [cited 2014 Dec 23]. Available from: 
http://www.bccancer.bc.ca/chemotherapy-protocols-
site/Documents/Melanoma/SMDTIC Protocol 1Jun2011.pdf 

 25. Eggermont AM, Kirkwood JM. Re-evaluating the role of dacarbazine in metastatic 
melanoma: what have we learned in 30 years? Eur J Cancer. 2004 Aug;40(12):1825-36. 

 26. Agarwala SS. Current systemic therapy for metastatic melanoma. Expert Rev 
Anticancer Ther. 2009 May;9(5):587-95. 

 27. Falkson CI, Ibrahim J, Kirkwood JM, Coates AS, Atkins MB, Blum RH. Phase III trial of 
dacarbazine versus dacarbazine with interferon alpha-2b versus dacarbazine with 
tamoxifen versus dacarbazine with interferon alpha-2b and tamoxifen in patients with 
metastatic malignant melanoma: an Eastern Cooperative Oncology Group study. J Clin 
Oncol. 1998 May;16(5):1743-51. 

 28. Flaherty KT, Lee SJ, Schuchter LM, Flaherty LE, Wright JJ, Leming PD, et al. Final 
results of E2603: a double-blind, randomized phase III trial comparing 
carboplatin©/paclitaxel (P) with or without sorafenib (S) in metastatic melanoma 
[abstract]. J Clin Oncol. 2010;28(15 suppl):8511. 

 29. Huncharek M, Caubet JF, McGarry R. Single-agent DTIC versus combination 
chemotherapy with or without immunotherapy in metastatic melanoma: a meta-
analysis of 3273 patients from 20 randomized trials. Melanoma Res. 2001 Feb;11(1):75-
81. 

 30. Ives NJ, Stowe RL, Lorigan P, Wheatley K. Chemotherapy compared with 
biochemotherapy for the treatment of metastatic melanoma: a meta-analysis of 18 
trials involving 2,621 patients. J Clin Oncol. 2007 Dec 1;25(34):5426-34. 

 31. Atkins MB, Lotze MT, Dutcher JP, Fisher RI, Weiss G, Margolin K, et al. High-dose 
recombinant interleukin 2 therapy for patients with metastatic melanoma: analysis of 
270 patients treated between 1985 and 1993. J Clin Oncol. 1999 Jul;17(7):2105-16. 



 

pCODR Final Clinical Guidance Report - Nivolumab (Opdivo) for Metastatic Melanoma 
pERC Meeting: January 21, 2016; pERC Reconsideration Meeting: March 17, 2016  
© 2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    73 

 32. Atkins MB, Kunkel L, Sznol M, Rosenberg SA. High-dose recombinant interleukin-2 
therapy in patients with metastatic melanoma: long-term survival update. Cancer J Sci 
Am. 2000 Feb;6 Suppl 1:S11-S14. 

 33. Whiteman DC, Pavan WJ, Bastian BC. The melanomas: a synthesis of epidemiological, 
clinical, histopathological, genetic, and biological aspects, supporting distinct 
subtypes, causal pathways, and cells of origin. Pigment Cell Melanoma Res [Internet]. 
2011 Oct [cited 2015 Dec 23];24(5):879-97. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3395885 

 34. Puzanov I, Flaherty KT. Targeted molecular therapy in melanoma. Semin Cutan Med 
Surg. 2010 Sep;29(3):196-201. 

 35. Curtin JA, Fridlyand J, Kageshita T, Patel HN, Busam KJ, Kutzner H, et al. Distinct sets 
of genetic alterations in melanoma. N Engl J Med. 2005 Nov 17;353(20):2135-47. 

 36. Tsao H, Goel V, Wu H, Yang G, Haluska FG. Genetic interaction between NRAS and 
BRAF mutations and PTEN/MMAC1 inactivation in melanoma. J Invest Dermatol 
[Internet]. 2004 Feb [cited 2015 Dec 23];122(2):337-41. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2586668 

 37. Flaherty KT, McArthur G. BRAF, a target in melanoma: implications for solid tumor 
drug development. Cancer. 2010 Nov 1;116(21):4902-13. 

 38. Davies H, Bignell GR, Cox C, Stephens P, Edkins S, Clegg S, et al. Mutations of the 
BRAF gene in human cancer. Nature. 2002 Jun 27;417(6892):949-54. 

 39. Yang H, Higgins B, Kolinsky K, Packman K, Go Z, Iyer R, et al. RG7204 (PLX4032), a 
selective BRAFV600E inhibitor, displays potent antitumor activity in preclinical 
melanoma models. Cancer Res. 2010 Jul 1;70(13):5518-27. 

 40. Sondergaard JN, Nazarian R, Wang Q, Guo D, Hsueh T, Mok S, et al. Differential 
sensitivity of melanoma cell lines with BRAFV600E mutation to the specific Raf 
inhibitor PLX4032. J Transl Med [Internet]. 2010 [cited 2015 Dec 23];8:39. Available 
from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2876068 

 41. Ribas A, Kim KB, Schuchter LM, Gonzalez R, Pavlick AC, Weber JS, et al. BRIM-2: An 
open-label, multicenter phase II study of vemurafenib in previously treated patients 
with BRAF V600E mutation-positive metastatic melanoma [abstract]. J Clin Oncol. 
2011;29(15 suppl):8509. 

 42. Trefzer U, Minor D, Ribas A, Lebbe C, Siegfried A, Arya N, et al. BREAK-2: a phase IIa 
trial of the selective BRAF kinase inhibitor GSK2118436 in patients with BRAF 
mutation-positive (V600E/K) metastatic melanoma [abstract]. Pigment Cell Melanoma 
Res. 2011;24(5):1020. (Presented at International Melanoma Congress; Nov 9-13, 2011; 
Tampa, Florida). 

 43. O'Day SJ, Hamid O, Urba WJ. Targeting cytotoxic T-lymphocyte antigen-4 (CTLA-4): a 
novel strategy for the treatment of melanoma and other malignancies. Cancer. 2007 
Dec 15;110(12):2614-27. 



 

pCODR Final Clinical Guidance Report - Nivolumab (Opdivo) for Metastatic Melanoma 
pERC Meeting: January 21, 2016; pERC Reconsideration Meeting: March 17, 2016  
© 2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    74 

 44. Fong L, Small EJ. Anti-cytotoxic T-lymphocyte antigen-4 antibody: the first in an 
emerging class of immunomodulatory antibodies for cancer treatment. J Clin Oncol. 
2008 Nov 10;26(32):5275-83. 

 45. Hodi FS, O'Day SJ, McDermott DF, Weber RW, Sosman JA, Haanen JB, et al. Improved 
survival with ipilimumab in patients with metastatic melanoma. N Engl J Med 
[Internet]. 2010 Aug 19 [cited 2015 Dec 23];363(8):711-23. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3549297 

 46. Robert C, Thomas L, Bondarenko I, O'Day S, Weber J, Garbe C, et al. Ipilimumab plus 
dacarbazine for previously untreated metastatic melanoma. N Engl J Med. 2011 Jun 
30;364(26):2517-26. 

 47. Hauschild A, Grob JJ, Demidov LV, Jouary T, Gutzmer R, Millward M, et al. Dabrafenib 
in BRAF-mutated metastatic melanoma: a multicentre, open-label, phase 3 
randomised controlled trial. Lancet. 2012 Jul 28;380(9839):358-65. 

 48. Falchook GS, Long GV, Kurzrock R, Kim KB, Arkenau TH, Brown MP, et al. Dabrafenib 
in patients with melanoma, untreated brain metastases, and other solid tumours: a 
phase 1 dose-escalation trial. Lancet [Internet]. 2012 May 19 [cited 2015 Dec 
23];379(9829):1893-901. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4109288 

 49. Ribas A, Puzanov I, Dummer R, Schadendorf D, Hamid O, Robert C, et al. 
Pembrolizumab versus investigator-choice chemotherapy for ipilimumab-refractory 
melanoma (KEYNOTE-002): a randomised, controlled, phase 2 trial. Lancet Oncol 
[Internet]. 2015 Aug [cited 2016 Feb 4];16(8):908-18. Available from: 
http://www.thelancet.com/pdfs/journals/lanonc/PIIS1470-2045(15)00083-2.pdf 

 50. Protocol for: Larkin J, Chiarion-Sileni V, Gonzalez R, et al. Combined nivolumab and 
ipilimumab or monotherapy in untreated melanoma. N Engl J Med 2015;373:23-34. 
[Internet].2013 Mar 19. Clinical protocol CA209067. [cited 2015 Oct 13]. Available 
from: 
http://www.nejm.org/doi/suppl/10.1056/NEJMoa1504030/suppl file/nejmoa1504030
protocol.pdf 

 51. Wolchok JD. Efficacy and safety results from a phase III trial of nivolumab (NIVO) alone 
or combined with ipilimumab (IPI) versus IPI alone in treatment-naive patients (pts) 
with advanced melanoma (MEL) (CheckMate 067) [Internet].2015. Slides presented at: 
ASCO Annual Meeting; May 29-June 2, 2015; Chicago, Illinois. [cited 2015 Sep 10]. 
Available from: http://meetinglibrary.asco.org/content/144621-156 

 52. Supplement to: Robert C, Long GV, Brady B, et al. Nivolumab in previously untreated 
melanoma without BRAF mutation. N Engl J Med 2015;372:320-30. [Internet].2014 Dec 
15. [cited 2015 Oct 13]. Available from: 
http://www.nejm.org/doi/suppl/10.1056/NEJMoa1412082/suppl file/nejmoa1412082
appendix.pdf 

 53. Protocol for: Robert C, Long GV, Brady B, et al. Nivolumab in previously untreated 
melanoma without BRAF mutation. N Engl J Med 2015;372:320-30. [Internet].2012 Sep 
20. Clinical protocol CA209066. [cited 2015 Oct 13]. Available from: 



 

pCODR Final Clinical Guidance Report - Nivolumab (Opdivo) for Metastatic Melanoma 
pERC Meeting: January 21, 2016; pERC Reconsideration Meeting: March 17, 2016  
© 2016 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW    75 

http://www.nejm.org/doi/suppl/10.1056/NEJMoa1412082/suppl file/nejmoa1412082
protocol.pdf 

 54. Long G, Taylor F, Gilloteau I, Dastani H, DeRosa M, Abernethy A. Health-related 
quality of life (HRQoL) and health care resource use (HCRU) from a phase 3 study of 
nivolumab VO) versus dacarbazine (DTIC) in patients (pts) with treatment-naive 
advanced melanoma (MEL): CheckMate 066 [abstract]. Pigment Cell Melanoma Res. 
2015;28(6):793. 

 55. Ujeyl M. Nivolumab (Opdivo®) as single-agent first-line therapy for unresectable or 
metastatic melanoma [Internet]. Vienna (AT): Ludwig Boltzmann Institut fuer Health 
Technology Assessment (LBIHTA); 2015 Mar. [cited 2015 Oct 13]. (DSD: Horizon 
Scanning in Oncology No. 50. 2015). Available from: 
http://eprints.hta.lbg.ac.at/1051/1/DSD HSO Nr.50.pdf 

 56. Supplement to: Weber JS, D'Angelo SP, Minor D, et al. Nivolumab versus chemotherapy 
in patients with advanced melanoma who progressed after anti-CTLA-4 treatment 
(CheckMate 037): a randomised, controlled, open-label, phase 3 trial. Lancet Oncol 
2015.2015. 

 57. pCODR checkpoint meeting: disclosable information nivolumab (Opdivo) [powerpoint 
slides]. Montreal (QC): Bristol-Myers Squibb; 2015 Nov 18. 

 58. ClinicalTrials.gov [Internet]. Bethesda (MD): National Library of Medicine (US); 2000 -. 
Identifier NCT01844505, Phase 3 study of nivolumab or nivolumab plus ipilimumab 
versus ipilimumab alone in previously untreated advanced melanoma (CheckMate 067); 
2015 [cited 2015 Dec 21]. Available from: 
https://clinicaltrials.gov/ct2/show/NCT01844505 

 59. ClinicaTrials.gov [Internet]. Bethesda (MD): National Library of Medicine (US); 2000 -. 
Identifier NCT01721772, Study of BMS-936558 vs. dacarbazine in untreated, 
unresectable or metastatic melanoma (CheckMate 066); 2015 [cited 2015 Dec 21]. 
Available from: https://clinicaltrials.gov/ct2/show/NCT01721772 

 60. Long GV, Weber JS, Larkin J, Atkinson V, Grob JJ, Dummer R, et al. Efficacy and 
safety of nivolumab in patients with advanced melanoma who were treated beyond 
progression in CheckMate 066 and 067 [poster].2015. (Presented at: Society for 
Melanoma Research; Nov 18-21, 2015; San Francisco, California). 

 61. Kim KB. PFS as a surrogate for overall survival in metastatic melanoma. Lancet Oncol. 
2014 Mar;15(3):246-8. 

 62. ClinicalTrials.gov [Internet]. Bethesda (MD): National Library of Medicine (US); 2000 -. 
Identifier NCT01721746, A study to compare BMS-936558 to the physician's choice of 
either dacarbazine or carboplatin and paclitaxel in advanced melanoma patients that 
have progressed following anti-CTLA-4 therapy (CheckMate 037); 2015 [cited 2015 Dec 
21]. Available from: https://clinicaltrials.gov/ct2/show/NCT01721746 


