


patients who have received multiple lines of prior chemotherapy including a platinum-containing
regimen (this does not include other immunotherapy agents)
patients without formal measurable disease

First, pERC agreed with CGP that the diagnosis of urothelial cancer should not be limited to the renal
pelvis, ureter, bladder, or urethra, as urothelial cancers of predominantly transitional histology of any
primary site have similar tumour biologies and clinical behaviours and receive identical treatments.
Second, pERC agreed with CGP that selective patients with an ECOG performance status of 2 may be
eligible for this treatment because of its favourable toxicity profile and that treatment is best left at the
treating clinician’s discretion. Third, pERC noted that more than 55% and 20% of patients’ settings of most
recent prior therapy in the trial were first-line and second-line, respectively. Finally, pERC agreed with
CGP that in clinical practice patients may not have measurable disease based on RECIST 1.1 and
therefore, patients without formal measurable disease should qualify for treatment. pERC also discussed
the effect of programmed death-ligand (PD-L1) testing in patients with MUC. They agreed with CGP that
the results of biomarker analyses in KEYNOTE-045 were not definitive, and that there is insufficient
evidence to support the use of PD-L1 testing for pembrolizumab.
pERC noted that the input from registered clinicians was consistent with the Committee’s interpretation
of the results of KEYNOTE-045 that pembrolizumab was more effective and better tolerated than
chemotherapy. pERC acknowledged and agreed with clinician input that there is an unmet need in this
setting and that pembrolizumab would provide an immunotherapy treatment option in this setting for
patients with MUC. pERC also acknowledged that registered clinician input recommended that retreatment with pembrolizumab should be managed consistently across all drugs with similar mechanisms
of action (i.e., immunotherapies). Finally, pERC acknowledged that input from registered clinicians
supported the 200 mg fixed dose suggested by the clinical evidence. The Committee acknowledged that,
although KEYNOTE-045 assessed pembrolizumab at a dosage of 200 mg every three weeks up to two years
(35 cycles), there is no evidence to suggest that the dosing amount of 200 mg is superior to 2 mg/kg (the
dose used in initial pembrolizumab trials). For many patients, the flat dose results in a larger dose and
greater cost. Therefore, in line with previous pCODR recommendations for solid tumours, pERC felt it
would be reasonable that pembrolizumab be administered at 2 mg/kg up to a total dose of 200 mg (dose
capped at 200 mg).
pERC deliberated on the alignment of pembrolizumab with patient values. The Committee reviewed input
from one patient group, Bladder Cancer Canada, which highlighted patient and caregiver experiences.
The input provided by Bladder Cancer Canada gave pERC a broader understanding of patients’ experience
with MUC and its treatments. pERC noted that patients with MUC would like access to treatments that
control symptoms such as stress, fatigue, disrupted sleep, and diarrhea as well as options to improve
emotional well-being, mobility, and appearance. pERC observed that, compared with their current
treatments, patients expect pembrolizumab to improve QoL and provide long-term stability or reduction
of disease. Three patients had received treatment with pembrolizumab, and pERC noted that all these
patients indicated that pembrolizumab was effective at controlling their MUC and had decreased the
severity of side effects compared with other therapies. Side effects experienced with pembrolizumab
included, no negative side effects, moderate fatigue, skin rash, itchiness, diarrhea, and low platelet
counts. Thus, pERC concluded that pembrolizumab aligns with patient values, as it provides a significant
improvement in survival (compared with chemotherapy), maintains QoL and has an acceptable toxicity
profile.
pERC deliberated upon the cost-effectiveness of pembrolizumab and concluded that, at the submitted
price, it was not cost-effective compared with chemotherapy. pERC considered estimates provided by the
submitter and reanalyses performed by the pCODR Economic Guidance Panel (EGP). pERC noted that the
following factors had an impact on the incremental cost-effectiveness ratio (ICER): cost of
pembrolizumab, duration of treatment, time horizon, survival extrapolation methods used (which
included adjustment for crossover), and cut-off point for OS. The factors that most influenced the
incremental cost were the cost of pembrolizumab and the duration of treatment. The factors that most
influenced the incremental effectiveness were the time horizon, the survival extrapolation methods used
(which included adjustment for crossover), and the cut-off point for OS. pERC considered the uncertainty
regarding the extrapolation for OS and PFS over a 10-year time horizon and the magnitude of benefit
projected beyond the trial period. Upon reconsideration of the Initial Recommendation, pERC considered
feedback from the submitter related to reducing the time horizon to five years, compared with 10 years
in the base case. Given that the survival data from KEYNOTE-045 had a median follow-up of 80 weeks
(18.5 months) with a median OS of 10.3 months in the pembrolizumab group, five-year survival rates are
low in this setting. The EGP relied on the CGP’s clinical opinion, which suggested using a five-year time
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horizon as it is more clinically plausible in this patient population. The Committee agreed with the EGP’s
response to the submitter’s concern regarding the time horizon and agreed that, in the case that
extrapolation is required to estimate long-term effect, clinical expert judgment can be used to justify the
plausibility of extrapolation. pERC also considered feedback from the submitter related to the survival
extrapolation methods used by the EGP (which included adjustment for crossover). The EGP
acknowledged that the OS for the comparator arm should be adjusted for the crossover of patients;
however, the EGP noted that in KEYNOTE-045, there was no planned crossover at disease progression. As
pERC agreed with the EGP that OS had the greatest impact on the ICER, the Committee reiterated its
agreement with the EGP’s conservative approach to consider a different extrapolation method (OS
without adjustment for crossover) in the upper bound of the EGP’s reanalysis to estimate the impact that
the extrapolation method for long-term OS had on the ICER. pERC also noted that EGP was unable to
evaluate the use of a 2 mg/kg dose of pembrolizumab. Although the use of a 2 mg/kg dose amount would
likely not impact the effectiveness of pembrolizumab, there was uncertainty on how it would impact cost
estimates, because for many patients, the use of the flat dose would result in a larger dose and greater
cost. Upon reconsideration of the Initial Recommendation, pERC acknowledged feedback from the
submitter that pembrolizumab was assessed at a 200 mg fixed dose and that there is no clinical evidence
to support the use of pembrolizumab at a 2 mg/kg dose in the urothelial carcinoma population. pERC
reiterated that, for many patients, the flat dose results in a larger dose and greater cost. Therefore, in
line with previous pCODR recommendations for solid tumours, pERC felt it would be reasonable that
pembrolizumab be administered at 2 mg/kg up to a total dose of 200 mg (dose capped at 200 mg).
Overall, pERC agreed with the EGP’s best estimates of the ICER when pembrolizumab was compared with
chemotherapy. pERC concluded that the true ICER is likely near the middle to upper end of the EGP’s
reanalysis estimate. This estimate corresponds to an ICER based on the actual trial results of KEYNOTE045 with no statistical adjustment for crossover. Consequently, pERC concluded that pembrolizumab was
not cost-effective at the submitted price.
Upon reconsideration of the Initial Recommendation, pERC noted that patient group feedback was not
provided, that both registered clinicians and the Provincial Advisory Group (PAG) feedback agreed with
the Initial Recommendation, and that the submitter agreed only in part with the Initial Recommendation
and did not support conversion to Final Recommendation. pERC recognizes that the Committee’s decisions
must be equitable, transparent, timely, and accountable to patients, health care funders, and the public
to ensure that effective treatment options are considered for public funding. pERC noted that the
submitter agreed with the clinical population for reimbursement but not the EGP reanalysis estimate. In
light of this, pERC expressed dismay at receiving feedback that the submitter did not support early
conversion to Final Recommendation due to differences in the interpretation of cost-effectiveness
evidence, delaying timely access to public funding of effective treatment options such as pembrolizumab.
pERC considered the feasibility of implementing a funding recommendation for pembrolizumab. pERC
agreed with EGP that the submitted budget impact analysis may be underestimated due to the number of
patients eligible to be treated with pembrolizumab and due to market expansion. pERC noted that it is
unlikely that patients and clinicians would choose a less effective and more toxic treatment over
pembrolizumab. The Committee acknowledged that, although KEYNOTE-045 assessed pembrolizumab at a
dosage of 200 mg every three weeks up to two years (35 cycles), there is no evidence to suggest that the
dosing amount of 200 mg is superior to 2 mg/kg (the dose used in initial pembrolizumab trials). For many
patients, the flat dose results in a larger dose and greater cost. Therefore, pERC felt it would be
reasonable that pembrolizumab be administered at 2 mg/kg up to a total dose of 200 mg (dose capped at
200 mg). Overall, due to the high cost of pembrolizumab, the unknown number of patients who would
receive the full 35 cycles or re-treatment, and a large market share expected for this pembrolizumab
indication, pERC concluded that a reduction in drug price would be required to improve cost-effectiveness
and affordability to an acceptable level.
The Committee noted the input from the pCODR PAG, which requested information and clarification on
whether results from KEYNOTE-045 are generalizable to patients who did not receive platinum-based
chemotherapy. pERC noted that CGP considered it to be unknown whether results from KEYNOTE-045 are
generalizable to patients who did not receive platinum-based chemotherapy in first-line treatment;
however, only a minority of patients would be treated with prior non-platinum-based therapy. pERC
acknowledged that there may be a small number of patients who are ineligible for a platinum-based
chemotherapy (i.e., have contraindications for platinum) and who have received an alternative
chemotherapy, pERC felt that these patients should be eligible for pembrolizumab.
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PAG also requested clarification on whether patients who have been treated with two or more lines of
chemotherapy, where the most recent chemotherapy was not platinum-based chemotherapy, be eligible
for pembrolizumab. pERC agreed with CGP that results from KEYNOTE-045 are generalizable to patients
treated with at least one line of prior platinum-based chemotherapy.
pERC noted that there is no consistently accepted definition for pseudo-progression in the clinical
community. pERC agreed that until such a definition becomes available, it is reasonable to use the
definition from the pivotal trial, which defined true progression as an additional 20% in tumour burden
and/or the development of new lesions since the time of initial disease progression. A confirmatory scan
should be done four to six weeks after initial progression to assess patients for true progression. pERC
acknowledged that a confirmatory scan within this timeline may not be feasible in all jurisdictions and
noted that eight weeks after initial progression would also be reasonable. pERC also discussed that more
frequent scans to assess patients for true progression may be less costly than additional cycles of
treatment with pembrolizumab. Therefore, more frequent scans may improve the cost-effectiveness and
decrease the budget impact of pembrolizumab.
Finally, in KEYNOTE-045, the median duration of therapy with pembrolizumab was 3.45 months (range,
0.03 to 20.04). pERC also discussed an amendment in the KEYNOTE-045 trial that allowed re-treatment
with pembrolizumab in the trial protocol. In the trial, patients could receive re-treatment for an
additional year of pembrolizumab if they 1) stopped initial treatment after investigator-determined
confirmed complete response according to RECIST 1.1, patients had to be treated with at least 24 weeks
of pembrolizumab and received two treatments of pembrolizumab beyond initial complete response; or 2)
had stable disease, partial response or complete response and stopped treatment after 24 months for
reasons other than disease progression or intolerability. pERC noted that the number of patients who
would receive the full 35 cycles or re-treatment with pembrolizumab is unknown, and jurisdictions will
need to consider this during implementation of pembrolizumab reimbursement.
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EVIDENCE IN BRIEF
The CADTH pan-Canadian Oncology Drug Review (pCODR) Expert Review Committee (pERC) deliberated
upon the following:

A pCODR systematic review

Other literature in the Clinical Guidance Report that provided clinical context

An evaluation of the manufacturer’s economic model and budget impact analysis

Guidance from pCODR clinical and economic review panels

Input from one patient group: Bladder Cancer Canada

Input from registered clinicians

Input from pCODR’s Provincial Advisory Group (PAG).
Feedback on the pERC Initial Recommendation was also provided by:

Registered clinicians

The PAG

The submitter Merck Canada Inc.
The pERC Initial Recommendation was to recommend reimbursement of pembrolizumab (Keytruda) for
locally advanced or metastatic urothelial carcinoma (MUC). Feedback on the pERC Initial
Recommendation indicated that PAG and registered clinicians agreed with the Initial Recommendation.
The submitter agreed in part with the Initial Recommendation. There was no feedback from the patient
group on the Initial Recommendation.

OVERALL CLINICAL BENEFIT
pCODR review scope
The purpose of the review is to evaluate the safety and efficacy of pembrolizumab (Keytruda) compared
with an appropriate comparator for the treatment of patients with locally advanced or metastatic
urothelial carcinoma (MUC) who have disease progression during or following platinum-containing
chemotherapy or within 12 months of completing neoadjuvant or adjuvant platinum-containing
chemotherapy.

Studies included: One randomized controlled trial
The pCODR systematic review included one randomized, open-label, phase III trial, KEYNOTE-045, which
evaluated the efficacy and safety of pembrolizumab compared with the investigator’s choice of
chemotherapy in patients with MUC that recurred or progressed after platinum-based chemotherapy.
Patients were randomized in a 1:1 ratio to pembrolizumab (n = 270) or to one of three chemotherapies
(n = 272).
Pembrolizumab was administered at a fixed dosage of 200 mg every three weeks. The three
chemotherapy regimens used in the study were paclitaxel, docetaxel, or vinflunine. pERC noted that the
comparator of chemotherapy of paclitaxel and docetaxel was applicable to the Canadian treatment
landscape; however, vinflunine has not been approved for this indication.
Key inclusion criteria were as follows: 18 years of age or older; histologically or cytologically confirmed
urothelial carcinoma of the renal pelvis, ureter, bladder, or urethra that showed predominantly
transitional-cell features on histologic testing; progression after platinum-based chemotherapy for
advanced disease or recurrence within 12 months after the receipt of platinum-based adjuvant or
neoadjuvant therapy for localized muscle-invasive disease; had received two or fewer lines of systemic
chemotherapy for advanced disease previously; at least one measurable lesion according to Response
Evaluation Criteria in Solid Tumors (RECIST) 1.1; and an Eastern Cooperative Oncology Group (ECOG)
performance status score of 0, 1, or 2. Patients whose tumour specimen was not evaluable for
programmed death-ligand (PD-L1) expression were excluded.

Patient populations: Prior first-line therapy, crossover allowed
Patients (n = 542) were randomly assigned and stratified by performance status (0, 1, or 2), presence of
liver metastases (yes, no), hemoglobin concentration (< 10 g per deciliter, ≥ 10 g per deciliter), and time
since last dose of chemotherapy (< 3 months, ≥ 3 months). Treatment continued until RECIST-defined
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progression, intolerable toxic effects, withdrawal of consent, investigator’s decision to withdraw or after
completing two years of pembrolizumab therapy. For the re-treatment phase, patients who had
radiological disease progression were eligible for an additional year of re-treatment with pembrolizumab
if they 1) stopped initial treatment after investigator-determined confirmed complete response according
to RECIST 1.1, patients had to be treated with at least 24 weeks of pembrolizumab and received two
treatments of pembrolizumab beyond initial complete response; or 2) had stable disease, partial response
or complete response and stopped treatment after 24 months for reasons other than disease progression
or intolerability. The trial did not initially permit crossover; however, based on the results of the second
interim analysis, it was recommended that the study be stopped early to allow patients in the
chemotherapy group to cross over and receive pembrolizumab. Subsequent cancer therapy was received
by 22% of patients in the chemotherapy group and 2% of patients in the pembrolizumab group. In the
chemotherapy group, the majority of patients were treated with pembrolizumab (10%), followed by
atezolizumab (4%) and nivolumab (3%); all patients in the pembrolizumab arm were treated with
atezolizumab.
The pCODR Clinical Guidance Panel (CGP) and Methods Team noted that the baseline characteristics of
the patient populations were well balanced across the treatment groups, except for smoking status,
tumour PD-L1 combined positive score (CPS), setting of most recent prior therapy, and ECOG performance
status. A reanalysis by the submitter with these selected baseline characteristics had minimal impact on
the primary estimates of overall survival (OS) and progression-free survival (PFS). Overall, the median
ages of patients in the trial in the pembrolizumab and chemotherapy groups were 67 and 65 years of age,
respectively; the majority of patients were male (61.1% and 54.0%, respectively), white (overall 71.8%),
current or former smokers (61.3% and 69.1%), and ECOG performance of 1 (53.0% and 58.1%). The
percentage of patients with a PD-L1 CPS ≥ 10% was 28.5% in the pembrolizumab group and 33.8% in the
chemotherapy group. Most patients had received prior cisplatin, were at or beyond three months since
completion or discontinuation of the most recent prior therapy, and the setting of their most recent prior
therapy was first line.
After discussing the generalizability of the KEYNOTE-045 trial results, CGP stated that given that the
favourable toxicity profile of pembrolizumab compared with chemotherapy, pembrolizumab could be
considered for patients with urothelial cancer of predominantly transitional histology of any primary site,
patients with declining performance status (i.e., ECOG performance status of 2), those with multiple lines
of prior chemotherapy (second-line and beyond), and those without formal measurable manifestations of
their cancer. pERC noted CGP’s justification for using clinical judgment when offering pembrolizumab to
patients with an ECOG performance status of 2. The Committee agreed that patients with a good
performance status (ECOG PS 0 to 2) who can tolerate this treatment may derive benefit. pERC also noted
that KEYNOTE-045 was restricted to patients with a diagnosis of urothelial cancer of the renal pelvis,
ureter, bladder, or urethra. pERC agreed with CGP that patients with urothelial cancer of predominantly
transitional histology of any primary site, those with at least one line of prior platinum-based
chemotherapy, and those without formal measurable disease should be included in the reimbursement
population.

Key efficacy results: Clinically meaningful improvement in overall survival
The key efficacy outcome deliberated on by pERC was OS (co-primary outcome). After a median follow-up
of 22.5 months, the median OS in the pembrolizumab group was 10.3 months and in the chemotherapy
group was 7.4 months. pERC noted that the OS gain of 2.9 months with pembrolizumab was clinically
meaningful and statistically significant (hazard ratio, 0.70; 95% confidence interval, 0.57 to 0.86;
P = 0.0003). pERC discussed the fact that the OS curves for pembrolizumab and chemotherapy crossed
each other early in the follow-up period, which increases the uncertainty in the effect estimates as it
suggests that the hazard of death is not constant over time. pERC also acknowledged that even with
crossover of patients from chemotherapy to pembrolizumab, an OS benefit was observed for
pembrolizumab. PFS and objective response were not significant. pERC noted that the median duration of
response was not reached in the pembrolizumab group and was 4.4 months in the chemotherapy group.
Although CGP stated that the trial did not provide sufficient evidence to demonstrate an association
between PD-L1 levels on disease risk and treatment response to pembrolizumab, pERC commented that
more research is required to explore the effect of this biomarker in patients with MUC.

Patient-reported outcomes: Maintenance of quality of life
Patient-reported QoL was assessed using (European Organization for Research and Treatment of Cancer)
QLQ-C30 and EQ-5D (EuroQol Five Dimensions questionnaire). The minimum important difference (MID) for
the QLQ-C30 was a change from baseline of 10 points or greater, with lower scores indicative of
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improvement in symptoms and side effects. The MIDs for the EQ-5D visual analogue scale and utility
changes were 7 points or greater and 0.08 points or greater, respectively.
At week 15, differences in the mean change from baseline on the QLQ-C30 showed numerical
improvements (i.e., less deterioration) of the Global Health Status Score in patients treated with
pembrolizumab compared with chemotherapy. Although the difference in mean change in QLQ-C30
between treatment groups reached statistical significance, the difference did not reach the MID of 10
points or greater. Overall, for patients in the pembrolizumab treatment group, quality of life (QoL) was at
least maintained.
EQ-5D scores generally increased over time for patients in the pembrolizumab group but not those in the
chemotherapy group; scores improved at week 3 and the benefit was maintained through week 27. Similar
to QLQ-C30, although the difference in mean change in EQ-5D (visual analogue scale score and utility
score) between treatment groups reached statistical significance, the difference did not reach the MID of
7 or 0.08 points or greater, respectively.
pERC noted that CGP stated that although the MID was not met, QoL was statistically superior with
pembrolizumab, which indicated some degree of clinical benefit over chemotherapy. pERC noted the
absence of a clear signal indicating an improvement in QoL and noted that for patients in the
pembrolizumab group, QoL was at least maintained. pERC agreed with the pCODR Methods Team that the
open-label design of the study increased the risk of bias in the interpretation of the QoL data.

Limitations: Open-label design, hazard of death not constant over time, crossover allowed
The trial was open-label, which can introduce bias and threaten the internal validity of the trial. pERC
recognized, however, that the potential for bias was minimized given the independent central review of
key efficacy outcomes. The pCODR Methods Team noted that OS curves for pembrolizumab and
chemotherapy crossed each other early in the follow-up period, which increases the uncertainty in the
effect estimates as it suggests that the hazard of death is not constant over time. However, on average,
patients treated with pembrolizumab compared with chemotherapy had improved survival. Despite the
uncertainty, pERC agreed with CGP that there did appear to be a clinically meaningful difference
between the survival curves. The OS results (co-primary end point) of the trial are likely confounded by
the crossing over of patients in the chemotherapy group to the pembrolizumab group. However, pERC
recognized that crossover at progression was not allowed before the primary analysis and OS results
remained statistically significant, although one would expect that crossover would confound the observed
treatment effect in favour of chemotherapy. pERC agreed with the pCODR Methods Team that crossover
did not impact the primary analysis of OS but might have influenced later analyses.

Safety: Meaningful reductions in toxicities
pERC discussed the toxicity profile of pembrolizumab as observed in KEYNOTE-045. Compared with
chemotherapy, pembroliozumab was associated with fewer treatment-related adverse events (TRAEs) of
any grade (60.9% versus 90.2%), grade 3 to 5 TRAEs (15.0% versus 49.4%), and treatment-emergent serious
adverse events (10.2% and 22.4%). Treatment-related events leading to death occurred in 1.5% of patients
treated with pembrolizumab and in 1.6% of patients treated with chemotherapy.
Treatment discontinuations due to TRAEs were also higher among patients treated with chemotherapy;
11.0% versus 5.6% of patients in the chemotherapy and pembrolizumab groups, respectively.
Immune-mediated events and/or infusion-related reactions (IMAEs) occurred in 16.9% of patients receiving
pembrolizumab and 7.5% of patients receiving chemotherapy. The most frequent types of events of any
grade (pembrolizumab versus chemotherapy) were hypothyroidism (6.4% versus 1.2%), pneumonitis (4.1%
versus 0.4%), hyperthyroidism (3.8% versus 0.4%), and colitis (2.3% versus 0.4%). Severe skin reactions
occurred more frequently in the chemotherapy group compared with the pembrolizumab group (1.2%
versus 0.9%). Of these events, only pneumonitis, colitis, and severe skin reaction occurred at a severity of
grade 3 or higher in the pembrolizumab and chemotherapy groups. All infusion reactions were graded as 1
or 2.
Overall, pERC agreed that the adverse event profiles were better for pembrolizumab than for the control
group.
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Comparator information: Vinflunine not approved in Canada for this indication
pERC noted that in the chemotherapy comparator arm, patients were randomized to docetaxel (30.9%),
paclitaxel (30.9%), and vinflunine (32.0%). Paclitaxel and docetaxel have been approved for the treatment
of MUC in Canada while vinflunine has not been approved for this indication. A subgroup analysis of OS
stratified the effect of pembrolizumab by the investigator’s choice of paclitaxel, docetaxel, or vinflunine.
Although results of the subgroup analysis suggest that the effect of vinflunine may bias the overall results
in favour of pembrolizumab, pERC agreed with CGP and the Methods Team that the impact on results
were likely minimal and, therefore, OS estimates were unlikely to be biased.

Need and burden of illness: Treatment with improved survival and quality of life
In 2017, 2,400 deaths were estimated to have occurred in Canada from urothelial cancer. It is one of the
top ten causes of cancer deaths and considered the fourth most common cancer diagnosed in males and
10th most common cancer diagnosed in females. Patients are treated with chemotherapy, including
combination cisplatin-based chemotherapy such as gemcitabine/cisplatin (carboplatin in “cisplatin ineligible” patients), single-agent gemcitabine, dose-intense
methotrexate/vinblastine/doxorubicin/cisplatin (M-VAC), and paclitaxel/gemcitabine/cisplatin. All
patients eventually progress and are considered for second-line chemotherapy.
Patients who have disease progression during or following platinum-containing chemotherapy or within 12
months of completing neoadjuvant or adjuvant platinum-containing chemotherapy do not seem to benefit
from further platinum-based treatment. Second-line treatments in Canada include docetaxel or paclitaxel
either as single agents or in combination with carboplatin. This choice is based on modest improvements
in survival and response rates.
pERC noted that the goals of treatment for patients with MUC are primarily palliative, namely, to prolong
life while maintaining or improving QoL. Given the toxicity associated with available chemotherapy, pERC
agreed that there is a need for alternative options that reduce toxicity and prolong survival.

Registered clinician input: Effective and better tolerated than chemotherapy
The Committee deliberated on input from a joint submission from three oncologists on behalf of the
Genitourinary Drug Advisory Committee at Cancer Care Ontario. According to this input, current standard
options in the Canadian setting include platinum-based chemotherapy (cisplatin/carboplatin plus
gemcitabine, or chemotherapy with methotrexate, vinblastine, Adriamycin, and cisplatin). pERC noted
that docetaxel and paclitaxel are the most commonly used second-line agents. pERC agreed with the
clinician input that pembrolizumab was more effective and better tolerated than chemotherapy. pERC
noted that pembrolizumab would provide an immunotherapy option in the second-line setting for MUC.
pERC acknowledged and agreed with clinician input that there is an unmet need in this setting as there
are currently no drugs approved by Health Canada in the second-line setting for patients with MUC.
Pembrolizumab represents a new class of treatment (i.e., immunotherapy) in this setting for MUC.
Clinician input indicated that pembrolizumab would likely replace or displace second-line chemotherapy.
Clinician input also acknowledged that pembrolizumab would be used after cisplatin-based chemotherapy,
for patients not eligible for cisplatin, or as third-line treatment after a taxane (paclitaxel or docetaxel).
Clinician input recommended that re-treatment with pembrolizumab should be managed consistently
across all drugs with similar mechanisms of action (i.e., immunotherapies such as nivolumab). The input
also noted that that although pharmacokinetic evidence suggests no advantage to either fixed dose (200
mg) or weight-based (2 mg/kg) regimens, a number of patients may experience overdoses with a 200 mg
fixed dosing schedule. However, clinician input supported the 200 mg fixed dose suggested by the trial
evidence.

PATIENT-BASED VALUES
Values of patients with metastatic urothelial carcinoma: Symptom management, quality of
life
One patient group, Bladder Cancer Canada, provided input on pembrolizumab for the treatment of
patients with MUC. Patient input indicated that MUC moderately to severely impacted their day-to-day
activities including ability to work, exercise, travel, followed by their ability to volunteer, perform
household chores, spend time with family and friends, and fulfill family obligations. Patients with MUC
indicated that they would like to improve the following: stress, emotional well-being, fatigue, sleep,
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mobility, appearance, and diarrhea. pERC noted that these problems and issues affect patients’ QoL and
ability to enjoy life.

Patient values on treatment: More effective treatment options, disease control, quality of
life
Input from Bladder Cancer Canada indicated that current therapies include transurethral resection of the
bladder tumour, Bacillus Calmette-Guérin therapy, mitomycin C, surgical removal of the bladder,
cisplatin chemotherapy, radiation and bladder preservation. Of patients surveyed, 56% said treatments
controlled their bladder cancer while 30% said they did not. Common side effects include fatigue, nausea,
decreased appetite, skin rash, hair loss, pain, fever, shortness of breath, bleeding, and pneumonia.
Patients and caregivers say there is a significant unmet need for treatment options for this patient
population. Patients expected pembrolizumab to improve their physical condition, such as by decreasing
the size of the tumour or stabilizing it, reducing pain, and improving breathing. Patients also expected
pembrolizumab to improve QoL and provide long-term stability or reduction of disease. Of the patients
who provided input, 57% were willing to tolerate moderate side effects and 26% were willing to tolerate
significant or very significant side effects.
Three patients who provided input had experience with pembrolizumab. All three patients indicated that
pembrolizumab was effective at controlling their MUC. Of these patients, two respondents indicated that
pembrolizumab decreased the severity of side effects compared with other therapies. One patients
reported no negative side effects while the others experienced fatigue, skin rash, itchiness, diarrhea and
low platelets. Input also noted that the infusion period for pembrolizumab was shorter than that for other
chemotherapies.

ECONOMIC EVALUATION
Economic model submitted: Cost-utility analysis, partitioned-survival analysis
The pCODR Economic Guidance Panel (EGP) assessed a cost-utility analysis comparing pembrolizumab to
standard-of-care chemotherapy (docetaxel and paclitaxel) for patients with MUC who have disease
progression during or following platinum-containing chemotherapy or within 12 months of completing
neoadjuvant or adjuvant platinum-containing chemotherapy. The submitted model was a three-state
partitioned-survival model.

Basis of the economic model: Ten-year time horizon, crossover adjustment
Costs included in the model were cost of PD-L1 testing (pembrolizumab group only), cost of treatment,
cost of managing adverse events, resource costs for administration and disease follow-up, and cost of
subsequent therapy. pERC noted that the cost estimates were based on KEYNOTE-045 and published
literature.
Key clinical effects considered in the analysis included PFS, OS, and utilities by time-to-death approach.

Drug costs: High cost of drug
Pembrolizumab costs $44.00 per mg. At a recommended dosage of 200 mg every three weeks,
pembrolizumab costs $419.05 per day and $11,733.33 per 28-day course.
Docetaxel costs $1.52 per mg. At the recommended dosage of 75 mg/m2 IV every three weeks, docetaxel
costs $9.20 per day and $257.72 per 28-day cycle. Paclitaxel costs $2.00 per mg. At the recommended
dosage of 175 mg/m2 IV every three weeks, paclitaxel costs $12.14 per day and $340.00 per 28-day cycle.

Cost-effectiveness estimates: Duration of treatment, adjustment for crossover
pERC discussed the submitter’s and the EGP’s best estimate of the incremental cost-effectiveness ratio
(ICER) of pembrolizumab compared with chemotherapy for patients with MUC who have disease
progression during or following platinum-containing chemotherapy or within 12 months of completing
neoadjuvant or adjuvant platinum-containing chemotherapy. pERC considered estimates provided by the
submitter and reanalysis estimates provided by EGP and noted uncertainty regarding the extrapolation for
OS and PFS over a 10-year time horizon and the magnitude of benefit projected beyond the trial period.
The factors that most influenced the incremental cost were the cost of pembrolizumab and the duration
of treatment. The factors that most influenced the incremental effectiveness were the time horizon, the
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survival extrapolation methods used (which included adjustment for crossover), and the cut-off point for
OS.
pERC noted that EGP was unable to evaluate the use of a 2 mg/kg dose of pembrolizumab. Although the
use of a 2 mg/kg dose amount would likely not impact the effectiveness of pembrolizumab, there was
uncertainty on how it would impact cost estimates; for many patients, the use of the flat dose would
result in a larger dose and greater cost. Furthermore, the proportion of patients who received subsequent
treatments after treatment discontinuation varied between treatment groups.
Overall, pERC agreed with the EGP’s best estimates of the ICER when pembrolizumab was compared with
chemotherapy. pERC concluded that the true ICER is likely near the middle to upper end of the EGP’s
reanalysis estimate. This estimate corresponds to an ICER based on the actual trial results of KEYNOTE045 with no statistical adjustment for crossover. Consequently, pERC concluded that pembrolizumab was
not cost-effective at the submitted price.

ADOPTION FEASIBILITY
Considerations for implementation and budget impact: High drug cost, large budget impact
pERC considered the feasibility of implementing a funding recommendation for pembrolizumab.
pERC noted that the budget impact analysis was sensitive to the number of patients eligible to be treated
with pembrolizumab and market expansion. Overall, due to the high cost of pembrolizumab, the unknown
number of patients who would receive the full 35 cycles or re-treatment, and a large market share
expected for the pembrolizumab indication, pERC concluded that a reduction in drug price would be
required to improve cost-effectiveness and affordability to an acceptable level.
pERC noted that CGP considered it to be unknown whether results from KEYNOTE-045 are generalizable to
patients who did not receive platinum-based chemotherapy in the first line; however, only a minority of
patients would be treated with prior non-platinum-based therapy. pERC noted that in KEYNOTE-045,
patients could not have received prior immunotherapy. CGP noted that there is currently no evidence to
suggest the use of a second-line immune checkpoint inhibitor (i.e., pembrolizumab) following first-line
use, given that they work through similar mechanisms of action. CGP also noted that there is currently no
evidence of sequencing of immunotherapy treatments including pembrolizumab or direct head-to-head
studies comparing immunotherapy in this setting.
PAG also requested clarification on whether patients who have been treated with two or more lines of
chemotherapy, where the most recent chemotherapy was not platinum-based chemotherapy, would be
eligible for pembrolizumab. pERC agreed with CGP that results from KEYNOTE-045 are generalizable to
patients treated with at least one line of prior platinum-based chemotherapy.
pERC noted PAG’s concern with pembrolizumab’s fixed dosing schedule as opposed to a weight-based
dosing schedule. The Committee acknowledged that, although KEYNOTE-045 assessed pembrolizumab at a
dosage of 200 mg every three weeks up to two years (35 cycles), there is no evidence to suggest that the
dosing amount of 200 mg is superior to 2 mg/kg (the dose used in initial pembrolizumab trials). For many
patients, the flat dose results in a larger dose and greater cost. Therefore, pERC felt it would be
reasonable that pembrolizumab be administered at 2 mg/kg up to a total dose of 200 mg (dose capped at
200 mg).
pERC noted that there is no consistently accepted definition for pseudo-progression in the clinical
community. pERC agreed that until such a definition becomes available, it is reasonable to use the
definition from the pivotal trial, which defined true progression as an additional 20% in tumour burden
and/or the development of new lesions since the time of initial disease progression. A confirmatory scan
should be done four to six weeks after initial progression to assess patients for true progression. pERC
acknowledged that a confirmatory scan within this timeline may not be feasible in all jurisdictions and
noted that eight weeks after initial progression would also be reasonable.
Finally, in KEYNOTE-045, the median duration of therapy with pembrolizumab was 3.45 months (range,
0.03 to 20.04). pERC also discussed an amendment in the KEYNOTE-045 trial that allowed re-treatment
with pembrolizumab in the trial protocol. In the trial, patients could receive re-treatment for an
additional year of pembrolizumab if they 1) stopped initial treatment after investigator-determined
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confirmed complete response according to RECIST 1.1, patients had to be treated with at least 24 weeks
of pembrolizumab and received two treatments of pembrolizumab beyond initial complete response; or 2)
had stable disease, partial response, or complete response and stopped treatment after 24 months for
reasons other than disease progression or intolerability.
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pERC Membership During Deliberation of the Final
Dr. Maureen Trudeau, Oncologist (Chair)
Dr. Catherine Moltzan, Oncologist (Vice-Chair)
Dr. Kelvin Chan, Oncologist
Lauren Flay Charbonneau, Pharmacist
Dr. Matthew Cheung, Oncologist
Dr. Winson Cheung, Oncologist
Dr. Avram Denburg, Pediatric Oncologist
Dr. Craig Earle, Oncologist

Recommendation
Leela John, Pharmacist
Dr. Anil Abraham Joy, Oncologist
Dr. Christine Kennedy, Family Physician
Cameron Lane, Patient Member Alternate
Valerie McDonald, Patient Member
Carole McMahon, Patient Member
Dr. Marianne Taylor, Oncologist

All members participated in deliberations and voting on the Final Recommendation, except:

Drs. Craig Earle, Matthew Cheung and Anil Abraham Joy, who were not present for the meeting

Cameron Lane, who did not vote due to his role as a patient member alternate.

Avoidance of conflicts of interest
All members of the pCODR Expert Review Committee must comply with the pCODR Conflict of Interest
Guidelines; individual conflict of interest statements for each member are posted on the pCODR website,
and pERC members have an obligation to disclose conflicts on an ongoing basis. For the review of
pembrolizumab (Keytruda) for metastatic urothelial carcinoma, through their declarations, no members
had a real, potential, or perceived conflict, and based on application of the pCODR Conflict of Interest
Guidelines, none of these members was excluded from voting.

Information sources used
pERC is provided with a pCODR Clinical Guidance Report and a pCODR Economic Guidance Report, which
include a summary of patient advocacy group and Provincial Advisory Group input, as well as original
patient advocacy group input submissions, to inform its deliberations. pCODR Guidance Reports are
developed following the pCODR review process and are posted on the pCODR website. Please refer to the
pCODR Guidance Reports for more detail on their content.

Consulting publicly disclosed information
pCODR considers it essential that pERC recommendations be based on information that may be publicly
disclosed. All information provided to the pCODR Expert Review Committee for its deliberations was
handled in accordance with the pCODR Disclosure of Information Guidelines. There was no nondisclosable information in this Recommendation document.

Use of this Recommendation
This Recommendation from pERC is not intended as a substitute for professional advice, but rather to
help Canadian health systems leaders and policy-makers make well-informed decisions and improve the
quality of health care services. While patients and others may use this Recommendation, it is for
informational and educational purposes only, and should not be used as a substitute for the application of
clinical judgment respecting the care of a particular patient, for professional judgment in any decisionmaking process, or for professional medical advice.

Disclaimer
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. This document is 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 document).

Final Recommendation for Pembrolizumab (Keytruda) for Metastatic Urothelial Carcinoma
pERC Meeting: December 14, 2017; pERC Re© 2018 pCODR | PAN-CANADIAN ONCOLOGY DRUG REVIEW

16

