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The Scottish Medicines Consortium (SMC) has completed its assessment of the above product and 

advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in 

NHSScotland.  The advice is summarised as follows: 

ADVICE: following a full submission assessed under the orphan equivalent medicine process 

nivolumab (Opdivo®) is accepted for use within NHSScotland. 

Indication under review: as monotherapy for the adjuvant treatment of adults with muscle 

invasive urothelial carcinoma (MIUC) with tumour cell PD-L1 expression ≥1%, who are at 

high risk of recurrence after undergoing radical resection of MIUC. 

In a double-blind, randomised, phase III study, disease-free survival was significantly 

improved with adjuvant nivolumab compared with placebo in patients with MIUC at high 

risk of recurrence after surgery. 

This advice applies only in the context of approved NHSScotland Patient Access Scheme 

(PAS) arrangements delivering the cost-effectiveness results upon which the decision was 

based, or PAS/ list prices that are equivalent or lower.  

This advice takes account of the views from a Patient and Clinician Engagement (PACE) 

meeting.  
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Indication 
As monotherapy for the adjuvant treatment of adults with muscle invasive urothelial 

carcinoma (MIUC) with tumour cell PD-L1 expression ≥1%, who are at high risk of recurrence 

after undergoing radical resection of MIUC.1 

Dosing Information 
The recommended dose is nivolumab 240mg by intravenous infusion every 2 weeks over 30 

minutes or 480mg every 4 weeks over 60 minutes. For adjuvant therapy, the maximum 

treatment duration with nivolumab is 12 months. The summary of product characteristics 

(SPC) provides details for dosing delay or discontinuation based on individual safety and 

tolerability. 

Patient selection for treatment with nivolumab based on tumour expression of programmed 

death-ligand 1 (PD-L1) should be confirmed by a validated test. 

Treatment must be initiated and supervised by physicians experienced in the treatment of 

cancer.1 

Product availability date 
18 August 2022 

Nivolumab meets SMC orphan equivalent criteria for this indication. 

 

Summary of evidence on comparative efficacy 

 

Nivolumab is a monoclonal antibody, which targets the programmed death-1 (PD-1) receptor 

found on T-cells and blocks interaction with its ligands, PD-L1 and PD-L2, leading to potentiation of 

T-cell responses, including anti-tumour responses. Nivolumab was initially licensed for use as 

monotherapy for the treatment of locally advanced unresectable or metastatic urothelial 

carcinoma in adults after failure of prior platinum-containing therapy but was not recommended 

for use in NHSScotland (SMC1285). The marketing authorisation has been updated to include the 

earlier use of nivolumab monotherapy as adjuvant treatment for adults with muscle invasive 

urothelial carcinoma (MIUC) with tumour cell PD-L1 expression ≥1%, who are at high risk of 

recurrence after undergoing radical resection of MIUC.1, 2 

Evidence for this new indication comes from CheckMate 274, an ongoing, randomised, double-

blind, phase III study comparing the efficacy and safety of nivolumab with placebo as adjuvant 

treatment in 709 patients with high risk muscle invasive urothelial carcinoma. Eligible patients had 

undergone radical resection of MIUC originating in the bladder or upper urinary tract (renal pelvis 

or ureter) within the previous 120 days and had pathological evidence of high risk of recurrence. 

This comprised of patients who had not received neoadjuvant cisplatin chemotherapy (either not 

eligible for or refusing) and have tumour stage pT3 to pT4a or lymph node positive [pN] disease, 
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and patients who received neoadjuvant cisplatin chemotherapy and have tumour stage pT2 to 

pT4a or pN positive disease. Patients were considered ineligible for cisplatin if they had a 

creatinine clearance <60mL/min; grade 2 or above audiometric hearing loss or peripheral 

neuropathy; Eastern Cooperative Oncology Group (ECOG) performance status of 2 or New York 

Heart Association Class III or IV heart failure.  Patients were required to be disease-free within 4 

weeks of randomisation and have an ECOG performance status score of 0 or 1 (except for patients 

ineligible for neoadjuvant cisplatin who could have a score of 2).2, 3 

Eligible patients were randomised equally to receive nivolumab 240mg by intravenous infusion 

every 2 weeks (n=353) or placebo (n=356). Treatment was continued for up to 12 months or until 

recurrence or unacceptable toxicity. Randomisation was stratified according to pathological node 

status (node positive or node negative with <10 nodes removed or node negative with ≥10 nodes 

removed), tumour cell PD-L1 expression (≥1% or <1% or indeterminate), and use of neoadjuvant 

cisplatin chemotherapy. The study had two co-primary outcomes, disease-free survival (DFS) 

assessed in the intention-to-treat (ITT) population, which comprised all randomised patients, and 

DFS assessed in patients with tumour cell PD-L1 expression ≥1%. DFS was defined as the time 

between date of randomisation to the date of first documented recurrence as assessed by the 

investigator (including local urothelial tract, local or distant non-urothelial tract or death from any 

cause). A hierarchical statistical testing strategy was applied in the study with no formal testing of 

outcomes after the first non-significant outcome in the hierarchy. Therefore the results reported 

for these outcomes are descriptive only and non-inferential (no p-values reported). The hierarchy 

included the primary outcome of DFS in the ITT and PD-L1 ≥1% populations and the secondary 

outcome of overall survival which tested after DFS in both populations.2, 3 

Results have been published at a prespecified interim analysis of DFS after a minimum follow-up of 

5.9 months (cut-off date 17 July 2020), which found that DFS was significantly improved in both 

populations with nivolumab compared with placebo. Results also numerically favoured nivolumab 

at an unplanned updated analysis after a minimum follow-up of 11 months (cut-off date 1 

February 2021), which was considered descriptive only. Details are presented in Table 1. Due to 

immaturity of the data, there were no results reported for overall survival or the other secondary 

outcome of disease-specific survival. Non-urothelial tract recurrence free survival (NUTRFS; 

defined as the time from randomisation to first local non-urothelial tract or distant recurrence or 

death from any cause) was another secondary outcome but since it was not included in the 

hierarchical testing, the results were descriptive.  At the time of the interim DFS analysis, NUTRFS 

numerically favoured nivolumab. Results are presented in Table 1 and were similar at the time of 

the updated analysis.2 Results for the subpopulation of patients with tumour cell PD-L1 expression 

≥1% reflects the licensed patient population. 
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Table 1: Results for co-primary and available secondary outcomes in CheckMate 274 study1-4 

 ITT population PD-L1 ≥1% 

(licensed population) 

 Nivolumab 

(n=353) 

Placebo 

(n=356) 

Nivolumab 

(n=140) 

Placebo 

(n=142) 

Primary outcome: interim analysis of DFS (data cut-off 17 July 2020), minimum follow-up of 

5.9 months 

Median duration of 

follow-up, months 

20.9 19.5 22.1 18.7 

Number of DFS events 170 204 55 81 

Median DFS, months 20.8 10.8 Not reached 8.4 

Hazard ratio (98% CI) 0.70 (0.55 to 0.90), p<0.001 0.55 (0.35 to 0.85), p<0.001 

DFS rate at 6 months 75% 60% 74% 56% 

DFS rate at 12 months 63% 47% 67% 46% 

Primary outcome: updated analysis of DFS (data cut-off 1 February 2021), minimum follow-

up of 11 months 

Median duration of 

follow-up, months 

24.4 22.5 25.5 22.4 

Number of DFS events 175 213 56 85 

Median DFS, months 22.0 10.9 Not reached 8.4 

Hazard ratio (95% CI) 0.70 (0.57 to 0.85) 0.53 (0.38 to 0.75) 

DFS rate at 24 months 48% 39% 59% 37% 

DFS rate at 30 months 45% 36% 53% 34% 

Secondary outcome: NUTRFS (data cut-off 17 July 2020), minimum follow-up of 5.9 months 

Number of NUTRFS 

events 

162 190 54 78 

Median NUTRFS, 

months 

22.9 13.7 Not reached 10.8 

Hazard ratio (95% CI) 0.72 (0.59 to 0.89) 0.55 (0.39 to 0.79) 

NUTRFS rate at 6 

months 

77% 63% 75% 57% 

NUTRFS rate at 12 

months 

65% 50% 69% 47% 

ITT=intention-to-treat; PD-L1=programmed death-ligand 1; DFS=disease-free survival; CI=confidence 
interval; NUTRFS= non-urothelial tract recurrence free survival 

 

Distant metastasis-free survival (DMFS) defined as the time from randomisation to first distant 

(non-local) recurrence or death from any cause was an exploratory outcome. At the time of the 

interim analysis of DFS, median DMFS was 40.5 months in the nivolumab group and 29.5 months 

in the placebo group of the ITT population; hazard ratio 0.75 (95% confidence interval [CI]: 0.59 to 

0.94). In the PD-L1 ≥1% subpopulation, median DMFS was not reached versus 21.2 months 

respectively corresponding to a hazard ratio of 0.61 (95% CI: 0.42 to 0.90). These results were 

descriptive only and were similar at the updated analysis.2, 3 
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Health Related Quality of Life (HRQoL) was assessed using the European Organisation for Research 

and Treatment of Cancer quality of life questionnaire 30 (EORTC QLQ-C30; range 0 to 100 with 

higher scores indicating better quality of life) and the EuroQoL 5-dimensional 3-level index (EQ-5D-

3L) to assess general health status. These assessments were performed at baseline, every 4 weeks 

for the first 6 months, then every 6 weeks until study treatment stopped and followed by two 

post-treatment assessments (after 35 days of stopping and then 80 days later). There were 645 

patients evaluable for HRQoL from the ITT population and 251 patients evaluable from the PD-L1 

≥1% subpopulation. The completion rates were above 75% at the follow-up visits but the available 

data rate fell from baseline to week 49, from 96% to 38% in the nivolumab group and from 94% to 

36% in the placebo group. For both populations, the HRQoL outcomes were generally maintained 

from baseline to week 49 and were similar between treatment groups. 2, 5 No HRQoL data were 

available at the updated analysis. 

The submitting company conducted an exploratory indirect treatment comparison (ITC), which 

compared nivolumab (using data from a subpopulation in CheckMate 274 who were eligible for 

but had refused adjuvant cisplatin treatment, excluding patients with upper tract disease) with 

adjuvant cisplatin-based chemotherapy using data from three studies. Since there was no 

common comparator, the ITC used a combined control arm consisting of placebo, deferred 

chemotherapy and cisplatin-based treatment on relapse, to anchor the comparison. The outcome 

reported in the ITC was DFS. The submitting company considered that the ITC was highly uncertain 

and not robust enough to inform decision-making. Therefore, these results have not been used in 

the economic case. 

 

Other data were also assessed but remain confidential.* 

 

Summary of evidence on comparative safety 

 

There were no new safety concerns noted for this new indication for nivolumab but some adverse 

events (AEs) were more frequent in this patient population compared with other patient 

populations treated with nivolumab.2 

In CheckMate 274, safety results were available at the July 2020 data cut-off only after a median 

duration of treatment of 8.8 months in the nivolumab group and 8.2 months in the placebo group. 

Results have only been published for the full safety population and were reported as similar in the 

PD-L1 ≥1% subpopulation. Any treatment-emergent AE was reported by 99% (347/351) of patients 

in the nivolumab group and 95% (332/348) in the placebo group and these were considered 

treatment-related in 77% and 55% respectively. In the nivolumab and placebo groups respectively, 

patients reporting a grade 3 or higher AE were 43% versus 37%, patients with a reported serious 

AE were 30% in each group, the proportion of AEs that led to dose delays were 46% versus 42% 

and patients discontinuing therapy due to an AE were 18% versus 9.2%.2, 3 

The most frequently reported treatment-emergent AEs of any grade with an incidence >15% in the 

nivolumab or placebo group were: pruritis (30% versus 16%), diarrhoea (29% versus 26%), fatigue 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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(27% versus 24%), urinary tract infection (20% versus 19%), rash (19% versus 9.8%), nausea (16% 

versus 13%) and constipation (13% versus 15%).  

In the nivolumab group of the safety population (n=351), the following immune-related AEs with 

an incidence ≥2% were reported: rash (11%), hypothyroidism (10%), hyperthyroidism (9.1%), 

pneumonitis (4.8%), diarrhoea/colitis (4.0%), hepatitis (2.8%) and nephritis/renal dysfunction 

(2.0%).2 

  Summary of clinical effectiveness issues 

 
Urothelial carcinoma is one of the ten most common cancers most commonly originating in the 

lining of the bladder (approximately 90% of cases) while less than 10% originate in the upper 

urinary tract, including the ureters and renal pelvis. At diagnosis, most cases are non-invasive, but 

15% to 25% of patients present with or progress to muscle-invasive or metastatic disease. Muscle-

invasive bladder cancer is an aggressive disease requiring multimodal treatment of radical surgery 

or radiotherapy with or without (neo)adjuvant chemotherapy. Despite this, more than half of 

patients with muscle-invasive bladder cancer go on to develop metastatic disease which has a 

poor prognosis. For patients who undergo radical surgery, neoadjuvant cisplatin-based 

chemotherapy is the treatment of choice for suitable patients to improve DFS and overall survival. 

After subsequent radical surgery, patients are generally followed up with routine surveillance for 

disease recurrence with use of adjuvant chemotherapy in the limited number of patients who 

were unsuitable for neoadjuvant cisplatin-based chemotherapy. Muscle-invasive upper tract 

urothelial carcinoma is rarer and also an aggressive disease initially treated with radical surgery. 

There is less evidence to support the use of neoadjuvant chemotherapy in these patients and 

surgery is generally followed by adjuvant platinum-based chemotherapy to improve DFS in eligible 

patients.2, 6-9 There is currently no other immunotherapy licensed for the adjuvant treatment of 

muscle-invasive urothelial carcinoma. Adjuvant nivolumab meets SMC orphan equivalent criteria 

for this indication. Clinical experts consulted by SMC considered that nivolumab fills an unmet 

need for patients who have had neoadjuvant chemotherapy or are unsuitable for adjuvant 

treatment chemotherapy for whom there is no standard adjuvant therapy. 

The evidence to support the licensed indication comes from analysis of DFS in the subpopulation 

of patients in CheckMate 274 who had PD-L1 expression ≥1%. This was a planned co-primary 

outcome of the study and included 40% of the ITT population. At the interim analysis, median DFS 

had not been reached in the nivolumab group and was 8.4 months in the placebo group. The 

improvement in DFS (45% relative risk reduction) was statistically significant and considered 

clinically relevant. DFS is a surrogate outcome, considered sufficient for regulatory purposes based 

on a separation of the curves between nivolumab and placebo, which appeared to plateau from 

30 months onwards suggesting a longer-term benefit. Although the size of any survival benefit is 

unknown, the regulatory authorities accepted this as a longer-term clinical benefit. The available 

results are based on a planned interim analysis of DFS, which is not generally appropriate for 

adjuvant treatment. The updated analysis provides results after further follow-up and results for 

95% (388 of the planned 410) DFS events for the final analysis.  
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There were some important limitations with the evidence presented. There are no overall survival 

data, and final DFS and overall survival results are awaited to confirm the longer-term benefit. The 

company has committed to provide results of the planned second interim and final analyses of 

overall survival in the PD-L1 ≥1% subpopulation by December 2027. The use of subsequent anti-

cancer treatment following 12 months of adjuvant nivolumab may confound future results.2 

The primary definition of DFS used in CheckMate 274 censored for both subsequent anti-cancer 

treatment and new non-urothelial primary carcinoma, which may have led to informative 

censoring. However, the secondary preferred definition did not censor for subsequent anti-cancer 

treatment and produced similar results. The statistical plan only controlled for multiplicity in the 

primary DFS and secondary overall survival outcomes. Other study outcomes were not formally 

tested and were descriptive only but supported the results of the primary outcome.2, 3 

Further subgroup analysis suggested a generally consistent treatment effect in DFS. Subgroup 

analyses of DFS in the PD-L1 ≥1% subpopulation suggested that the treatment effect favoured 

nivolumab over placebo regardless of the use of neoadjuvant cisplatin-based chemotherapy. 

However, in patients with upper tract urothelial carcinoma who had a tumour of the renal pelvis 

or ureter, DFS favoured placebo over nivolumab. At the planned interim DFS analysis, for patients 

with a tumour in the renal pelvis subgroup in the ITT population (n=96), the hazard ratio was 1.23 

(95% CI: 0.67 to 2.23), and for patients with a tumour in the ureter subgroup (n=53) this was 1.56 

(95% CI: 0.70 to 3.48). In the PD-L1 ≥1% subpopulation, for patients with a tumour of the renal 

pelvis (n=33), the median DFS was 11.2 months in the nivolumab group versus not reached in the 

placebo group; hazard ratio 3.52 (95% CI: 0.92 to 13.49). Due to the small patient numbers, these 

results should be interpreted with caution and the number of patients with a tumour in the ureter 

was too small to determine a relative treatment effect (n=19). However, it is unclear if the overall 

treatment effect would be generalisable and beneficial to patients with upper tract urothelial 

carcinoma in practice. 2, 3  

The use of 12 months of adjuvant nivolumab increased the incidence of AEs compared with 

placebo. The available patient-reported outcomes suggest that quality of life was generally not 

detrimentally affected. However, these may be limited by reduced available data for assessments 

later in the treatment period. 

CheckMate 274 compared nivolumab with placebo and the submitting company considered best 

supportive care to be the key comparator. The submitting company considered adjuvant cisplatin-

based chemotherapy to be of limited clinical relevance. However, clinical experts consulted by 

SMC suggested that this may be a relevant comparator for a small proportion of patients; patients 

who are either unsuitable for neoadjuvant cisplatin-based chemotherapy or who have muscle-

invasive upper tract urothelial carcinoma may receive adjuvant chemotherapy in practice. There 

are no direct comparative data with adjuvant cisplatin-based chemotherapy and the results of the 

exploratory ITC were not used in the economic case. There are many factors that limit the 

robustness of the ITC including heterogeneity in study design, control arms, outcome definitions 

and durations of follow-up. In addition, patients with upper tract urothelial carcinoma, who may 

be most eligible for adjuvant cisplatin-based chemotherapy in practice, were excluded from the 

ITC. Although, the impact of surgery on renal function may limit use of full dose cisplatin-based 

chemotherapy in these patients. Due to these limitations, it is reasonable for the submitting 
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company to conclude that the results are highly uncertain. An ITC of nivolumab versus adjuvant 

chemotherapy in the patients most likely to receive the latter in clinical practice, including patients 

with upper tract urothelial carcinoma, may have been more relevant but, given the limited 

evidence base, was not performed.  

The introduction of nivolumab would offer an adjuvant treatment option for patients at high risk 

of recurrence, many of whom would currently undergo routine surveillance only. However, there 

are implications for patients and the service in administering 12 months of adjuvant nivolumab.  In 

CheckMate 274, patients randomised to the nivolumab group received nivolumab 240mg every 2 

weeks. The SPC recommends that when used as monotherapy, nivolumab can be administered as 

240mg every 2 weeks or as 480mg every 4 weeks and the latter would have reduced implications 

for patients and the service.1, 2 Clinical experts consulted by SMC considered that nivolumab was a 

therapeutic advancement, improving DFS in eligible patients. 

Diagnostic test required to identify patients eligible for treatment: contact local laboratory for 
information. 
 

Patient and clinician engagement (PACE) 

 
A patient and clinician engagement (PACE) meeting with patient group representatives and clinical 

specialists was held to consider the added value of nivolumab, as an orphan equivalent medicine, 

in the context of treatments currently available in NHSScotland.  

The key points expressed by the group were: 

 Patients with muscle invasive urothelial carcinoma face a devastating diagnosis and, after 

surgery, remain at high risk of recurrence with the possibility of metastases. This is 

compounded by very poor outcomes and limited treatment options leaving patients both 

emotionally and physically exhausted. This can have a substantial impact on the quality of life 

of patients and their families.   

 Treatment is currently limited to adjuvant chemotherapy which is only viable in a small 

proportion of patients. There is significant unmet need for an alternative, adjuvant treatment 

option for patients at high risk of disease recurrence after radical resection who may otherwise 

undergo surveillance. 

 PACE clinicians considered that nivolumab is a therapeutic advance in the management of 

muscle invasive urothelial carcinoma. 

 Adjuvant nivolumab may reduce disease recurrence and control disease symptoms and is well 

tolerated in the majority of patients. This may allow patients to maintain their quality of life 

and thereby help live as close a normal life as possible.  

 PACE clinicians were supportive of adjuvant nivolumab for these patients and were keen to 

offer this treatment to all eligible patients but highlighted significant service implications to 

allow its safe administration over 12 months. A small proportion will experience immune-

related toxicity, which will require monitoring and unscheduled visits to manage. 
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Additional Patient and Carer Involvement 

We received a patient group submission from Action Bladder Cancer UK, which is a registered 

charity. Action Bladder Cancer UK has received 9.1% pharmaceutical company funding in the past 

two years, including from the submitting company. A representative from Action Bladder Cancer 

UK participated in the PACE meeting. The key points of their submission have been included in the 

full PACE statement considered by SMC. 

Summary of comparative health economic evidence 

 
The company submitted a cost-utility analysis of nivolumab monotherapy for the adjuvant 

treatment of adults with MIUC with tumour cell PD-L1 expression ≥ 1%, who are at high risk of 

recurrence after undergoing radical resection of MIUC. The comparator in the analysis was best 

supportive care (BSC), comprising of routine surveillance. SMC clinical experts noted that a small 

proportion of patients would be eligible to receive adjuvant cisplatin-based chemotherapy.   

The economic analysis utilised a semi-Markov model comprising of four health states: initial-

disease free (post-surgery); recurred disease; long-term disease free; and death. A 40-year time 

horizon with a one-week cycle was adopted, with patients entering the model at the mean age of 

CheckMate 274 patients (PD-L1≥ 1% population).  

DFS data from CheckMate 274 in the PD-L1≥ 1% population (updated database lock, 11 months 

minimum follow up) were extrapolated to estimate survival outcomes in the nivolumab and BSC 

arms in the initial-disease free health state. If patients experienced recurrence, they would 

transition to the recurred disease state and receive cisplatin or carboplatin-based chemotherapy 

in a 50:50 split until death. As overall survival data from CheckMate 274 were not available, due to 

the insufficient number of deaths to analyse the overall survival data under the event-driven 

analysis plan, overall recurred disease survival outcomes were derived from the subsequent 

treatment literature for cisplatin or carboplatin-based chemotherapy assuming all recurrences 

were distant.10, 11 If patients remained in the initial-disease free health state for five years, they 

would transition to the long-term disease free health state and only experience general population 

mortality rates. 

Utility values were derived from CheckMate 274 (ITT population) EQ-5D-3L data applying a UK 

value set. A utility decrement was calculated from these data and applied to patients that entered 

the recurred disease health state from the initial-disease free health state. However, as utility 

values generated from CheckMate 274 exceeded the age-dependent values of the general 

population12, utility values were capped at this level in the initial-disease free health state. These 

values were also applied in the long-term disease free health state. Adverse event dis-utilities 

were also included.  

Medicine acquisition, administration (including PD-L1 testing), adverse events and end of life costs 

were included. Time on treatment data for nivolumab and placebo (PD-L1 ≥ 1% population) were 

from CheckMate 274. A one year maximum treatment length was used, in-line with the 

CheckMate 274 protocol. The company utilised a treatment modifier to reflect dose delay and the 
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dosing intensity as administered during the trial. Patients in the long-term disease free state were 

assumed to incur no costs.  

A Patient Access Scheme (PAS) was submitted by the company and assessed by the Patient Access 

Scheme Assessment Group (PASAG) as acceptable for implementation in NHSScotland. Under the 

PAS, a simple discount was offered on the list price of nivolumab. 

The base case results show the estimated incremental cost-effectiveness ratio (ICER) for 

nivolumab versus BSC was £11,552.  

The majority of the incremental costs were attributed to treatment costs, with the majority of the 

QALY gain generated in the long-term disease free and initial-disease free health states.  

Scenario analysis results are shown in Table 2. Base case ICER results were insensitive to scenarios 

of: selection of extrapolation model; split of cisplatin and carboplatin-based chemotherapy in 

subsequent treatments; variation in utility values; variation in the time point transition from the 

initial-disease free state to the long-term disease free state between 3 to 10 years; stratification of 

recurrence type.  

Starting age was observed to be the parameter that generated the highest ICER estimate, applying 

a 20% increase on the starting age. This was primarily due to the reduced QALY gain from 

nivolumab patients in the long-term disease free health state, due to the higher mortality rates at 

an older age.  

Table 2: Scenario analyses  
 Base case Scenario  ICER (nivolumab 

versus BSC) 

Base 
Case 

- - £11,552 

1 Time horizon: 40 years  Time horizon: 10 years  £19,569 

2 DFS for nivolumab and BSC modelled using 
generalised gamma 

DFS for nivolumab and BSC modelled 
using Gompertz 

£12,215 

3a Base case probability of recurrence to 
death in the recurred disease health state  

Probability doubled £9,847 

3b Probability halved  £12,315 

4 All recurrence assumed distant  Stratification of local and distant 
recurrence  

£11,869 

5 Pembrolizumab omitted as a subsequent 
treatment 

Pembrolizumab included as a 
subsequent treatment 

£4,926 

6 General population health state utility 
values  

20% decrease in utility estimates (initial 
disease free and recurrence health 
states) 

£12,010 

7 General population health state utility 
values 

Utility decrement of 0.02 applied to 
general population values (disease-free 
and long-term disease-free health state) 

£11,861 

8 General population all-cause mortality 
applied in long-term disease-free state  

10% increase in general population all-
cause mortality in long-term disease-free 
state  

£11,613 

9a Transition after 10 years £11,090 
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9b Patients transition from initial disease free 
to long-term disease-free health state after 
5 years  
 

Transition after 3 years £11,772 

BSC: Best supportive care; DFS: Disease-free survival; ICER: incremental cost-effectiveness ratio; PAS: patient 
access scheme; QALY: quality-adjusted life-year 

 
Key limitations of the analysis were:  

 A potential additional comparator was omitted from the analysis, adjuvant cisplatin-based 

chemotherapy. Although the proportion of patients expected to receive this treatment was 

low, its omission leaves its cost-effectiveness compared to adjuvant nivolumab unknown. For 

muscle-invasive bladder cancer (MIBC) patients (90-95% of MIUC patients)7 the omission was 

justified from the lack of European Association of Urology support6 and company clinical 

expert opinion. For upper urinary tract urothelial carcinoma (UTUC) patients (5-10% of MIUC 

patients)7 the omission was justified from the small UTUC patient numbers in CheckMate 274 

(21% of the 709 patients in the ITT population of CheckMate 274), and the small proportion of 

UTUC patients that account for MIUC patients. The European Association of Urology 

recommends post-operative platinum-based chemotherapy for UTUC patients, but 

acknowledges that the use of adjuvant chemotherapy for advanced UTUC is limited by the 

ability to deliver full a dose cisplatin-based regimen due to the surgical impact on renal 

function.7  An ITC was conducted to compare nivolumab versus adjuvant cisplatin-based 

chemotherapy but was subject to limitations of the evidence base. No cost-effectiveness 

results were provided using the results of the ITC. The Committee noted the lack of 

comparison with adjuvant cisplatin-based chemotherapy was a limitation but also agreed the 

number of eligible patients was likely to be low.  

 Although ICER results were insensitive to the choice of DFS extrapolation model, DFS was 

overestimated in the early part of the clinical data for both nivolumab and placebo arms when 

applying the standard fully parametric models. Due to this issue affecting extrapolation in both 

arms, the effect on the ICER was difficult to quantify. Therefore, ICER uncertainty remained as 

all alternate parametric models observed this same issue to varying degrees. Although more 

complex, the consideration of flexible models may have improved the accuracy of DFS 

extrapolation and reduced uncertainty in the ICER. The submitting company stated a robust 

approach was taken, and no further cost-effectiveness results were provided using flexible 

models. 

 Overall survival data from CheckMate 274 were not available, resulting in its absence from the 

economic analysis. Therefore, it was uncertain how improvements in DFS would affect overall 

survival benefits. This increased uncertainty in the ICER. Analysis of overall survival data would 

be required to confirm the long-term survival benefit from DFS improvements.  

 The base case subsequent treatments of cisplatin and carboplatin based regimens were given 

until death. This approach assumed that the first line of therapy in the recurred disease state 

was comprised of all possible therapies that patients may subsequently receive, either 

sequentially or concurrently. The approach may have be an oversimplification and generated 

potential uncertainty in the ICER. However, as the ICER was insensitive to the halving and 
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doubling of the survival curve post-recurrence, this provided indicative evidence that the 

impact of the assumption may be limited.     

 Utility values were capped at UK general population utility values in the disease free health 

and applied in the long-term disease free health states, as the utility values from the trial 

exceeded those of the general population. However, patients in these health states would 

have a history of MIUC, and the general population utility values may not be reflective of this 

group. The submitting company noted that the use of general population utility did not 

indicate that patients were without comorbidity, and that no studies in relation to adjuvant 

treatment of MIUC were identified. An additional scenario with an assumed arbitrary utility 

decrement of 0.02 applied to the general population values slightly increased the ICER. 

However, this was an arbitrary figure and any further analysis would have the same limitation. 

A small degree of uncertainty may therefore be present in the ICER favouring nivolumab.    

 The exclusion of pembrolizumab and avelumab as subsequent treatments presented 

uncertainty in the ICER. However, their inclusion would likely decrease the ICER by increasing 

BSC total costs. Scenario analysis including list price pembrolizumab as a subsequent 

treatment provided indicative evidence to support this.  

The Committee considered the benefits of nivolumab in the context of the SMC decision modifiers 

that can be applied when encountering high cost-effectiveness ratios and agreed that as 

nivolumab is an orphan equivalent medicine, SMC can accept greater uncertainty in the economic 

case. 

 

After considering all the available evidence and the output from the PACE process, the Committee 

accepted nivolumab for use in NHSScotland. 

 

Other data were also assessed but remain confidential.* 

 

Additional information: guidelines and protocols 

 

The National Institute for Health and Care Excellence (NICE) published NICE Guideline 2 “Bladder 

cancer: diagnosis and management” in February 2015.8 For the treatment of newly diagnosed 

muscle-invasive bladder cancer, this recommends offering neoadjuvant cisplatin-based 

chemotherapy before radical cystectomy or radical radiotherapy to patients suitable for cisplatin-

based chemotherapy. The use of adjuvant cisplatin combination chemotherapy after radical 

cystectomy should be considered for patients with a diagnosis of muscle-invasive or lymph node 

positive urothelial bladder cancer for whom neoadjuvant chemotherapy was not suitable (because 

muscle invasion was not shown on biopsies before cystectomy). The guideline also provides 

recommendations for the follow-up of patients for up to 5 years. 

The European Association of Urology published guidelines on muscle-invasive and metastatic 

bladder cancer in March 2022.6 This recommends that for patients with muscle-invasive bladder 

cancer (T2 to T4a, cN0 M0), neoadjuvant cisplatin-based combination chemotherapy should be 

offered to those eligible for cisplatin-based chemotherapy. Pre-operative radiotherapy should not 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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be offered for operable muscle-invasive bladder cancer since it will only result in down staging and 

not improve survival.  Pre-operative radiotherapy should not be offered when there is planned 

subsequent radical cystectomy with urinary diversion. Adjuvant radiation in addition to 

chemotherapy following radical cystectomy can be considered according to pathologic risk (pT3b 

to 4 or positive nodes or positive margins). 

The European Association of Urology published guidelines on upper urinary tract urothelial 

carcinoma in 2022.7 This recommends radical nephroureterectomy in patients with high risk non-

metastatic upper tract urothelial carcinoma. After surgery, systemic platinum-based 

chemotherapy should be offered to these patients and a post-operative bladder instillation of 

chemotherapy delivered to lower the intravesical recurrence rate.  

The European Society for Medical Oncology (ESMO) published “Bladder cancer: ESMO clinical 

practice guideline for diagnosis, treatment and follow-up” in November 2021.9 This includes 

recommendations for muscle-invasive bladder cancer including radical cystectomy with standard 

pelvic lymph node dissection for patients with T2 to T4a, N0 M0 disease. Three to four cycles of 

cisplatin-based neoadjuvant chemotherapy should be given with cross-sectional imaging after 

chemotherapy and before surgery. The guideline notes that there is weak evidence to support the 

use of adjuvant cisplatin-based chemotherapy in patients who did not receive neoadjuvant 

chemotherapy, which is preferred. It also notes that there are inconsistent results for adjuvant 

immune checkpoint inhibitors in urothelial carcinoma and that an overall survival advantage is 

needed before this can be recommended as standard therapy. For patients with upper tract 

urothelial carcinoma, the guideline recommends the use of adjuvant cisplatin-based 

chemotherapy based on improved DFS from the POUT study. The use of adjuvant carboplatin-

based chemotherapy is not currently recommended due to limited data. In addition, adjuvant 

immune checkpoint inhibitors are not currently recommended for patients with upper tract 

urothelial carcinoma.    

These guidelines predate the marketing authorisation for nivolumab for this indication. 

Additional information: comparators 

 

Routine surveillance or platinum-based adjuvant chemotherapy. 

 

Additional information: list price of medicine under review 

 

Medicine Dose Regimen Cost per year (£) 

nivolumab 240mg every 2 weeks or 480mg every 4 

weeks by intravenous infusion 

68,458 

Costs from BNF online on 4 October 2022. Costs calculated using the full cost of vials/ampoules 

assuming wastage. Costs do not take patient access schemes into consideration. 
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Additional information: budget impact 

 

The submitting company presented four budget impact analyses, assuming that nivolumab would 

or would not displace adjuvant chemotherapy and with and without the PAS price included, 

respectively. In the analysis assuming that nivolumab would displace chemotherapy, the 

submitting company estimated there would be 30 patients eligible for treatment with nivolumab 

each year.  

SMC is unable to publish the with PAS budget impact due to commercial in confidence issues. A 

budget impact template is provided in confidence to NHS health boards to enable them to 

estimate the predicted budget with the PAS. 

 

Other data were also assessed but remain confidential.* 

 

 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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This assessment is based on data submitted by the applicant company up to and including 

11 November 2022. 

 

*Agreement between the Association of the British Pharmaceutical Industry (ABPI) and the SMC on 
guidelines for the release of company data into the public domain during a health technology 
appraisal:https://www.scottishmedicines.org.uk/about-us/policies-publications/ 

 

Medicine prices are those available at the time the papers were issued to SMC for consideration. 

SMC is aware that for some hospital-only products national or local contracts may be in place for 

comparator products that can significantly reduce the acquisition cost to Health Boards. These 

contract prices are commercial in confidence and cannot be put in the public domain, including via 
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the SMC Detailed Advice Document. Area Drug and Therapeutics Committees and NHS Boards are 

therefore asked to consider contract pricing when reviewing advice on medicines accepted by 

SMC. 

 

Patient access schemes: A patient access scheme is a scheme proposed by a pharmaceutical 

company in order to improve the cost-effectiveness of a medicine and enable patients to receive 

access to cost-effective innovative medicines. A Patient Access Scheme Assessment Group 

(PASAG), established under the auspices of NHS National Services Scotland reviews and advises 

NHSScotland on the feasibility of proposed schemes for implementation. The PASAG operates 

separately from SMC in order to maintain the integrity and independence of the assessment 

process of the SMC. When SMC accepts a medicine for use in NHSScotland on the basis of a 

patient access scheme that has been considered feasible by PASAG, a set of guidance notes on the 

operation of the scheme will be circulated to Area Drug and Therapeutics Committees and NHS 

Boards prior to publication of SMC advice. 

Advice context: 

No part of this advice may be used without the whole of the advice being quoted in full.  

 

This advice represents the view of the Scottish Medicines Consortium and was arrived at after 

careful consideration and evaluation of the available evidence. It is provided to inform the 

considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 

determining medicines for local use or local formulary inclusion. This advice does not override the 

individual responsibility of health professionals to make decisions in the exercise of their clinical 

judgement in the circumstances of the individual patient, in consultation with the patient and/or 

guardian or carer. 

 

 
 
 


