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Pembrolizumab in mUC
Urothelial cancer has the eleventh-highest 
incidence and ninth-highest mortal-
ity of all cancers in the UK, with >10,000 
cases and >5,000 deaths each year. The 
duration of response is short lived after 
first-line platinum-based chemotherapy, 
and median survival is poor at around  
9 months with carboplatin-based regimens 
and 12–15 months with cisplatin-based regi-
mens1. Before the development of immuno-
therapy, standard treatment was not avail able. 
Vinflunine — which had demonstrated a 
modest survival benefit of only 2 months 
— was approved by the EMA and no stand-
ard drugs were approved in the USA, where 

pembrolizumab, atezolizumab, durvalumab, 
avelumab and nivolumab (Table 1). These 
drugs received initial approval based on 
single-arm phase I/II trials3.

In the KEYNOTE-045 study5, 542 partic-
ipants with advanced urothelial cancer were 
randomly allocated (1:1) to pembrolizumab 
or single-agent chemotherapy (docetaxel, 
paclitaxel or vinflunine). The co-primary 
end points were OS and progression-free 
survival (PFS). Median OS was 10.3 months 
with pembrolizumab versus 7.4 months in 
the chemotherapy group (HR for death 0.73; 
P = 0.002), with a median follow-up duration 
of 14.1 months. Median PFS was 2.1 months 
and did not differ between the two groups. 
On the basis of this evidence, pembrolizumab 
is the preferred category recommendation 
for mUC patients who have progressed 
within 12 months of neoadjuvant or adju-
vant platinum-containing chemotherapy, 
regardless of PDL1 expression levels, in the 
National Comprehensive Cancer Network 
(NCCN) and European Society for Medical 
Oncology (ESMO) guidelines for bladder 
cancer6,7. Pembrolizumab and atezolizumab 
are also recommended for first-line treat-
ment for patients with mUC who are ineli-
gible for cisplatin-based therapy and whose 
tumours express PDL1, or for patients who 
are not eligible for any platinum-containing 
 chemotherapy regardless of PDL1 status6,7.

NICE guidance
In April 2018, the National Institute for Health  
and Care Excellence (NICE) recommended 
pembrolizumab for use within the Cancer 
Drugs Fund for treating patients with 
platinum-refractory mUC, on the condition 
that treatment stopped after 2 years of unin-
terrupted treatment, or earlier in the event of 

taxanes were most widely used without a 
demonstrable survival benefit. Regardless 
of the choice of subsequent chemotherapy, 
median overall survival (OS) remained dis-
mally low — ~6 months — for over four 
decades2. Immunotherapy with anti-PD1 and 
anti-PDL1 inhibitors has revolutionized the 
therapeutic landscape in platinum-refractory 
metastatic urothelial carcinoma (mUC): 
improved response rates, durable responses 
and OS higher than with retrospective con-
trols of subsequent chemotherapy have been 
observed3,4. In the USA, five anti-PD1 and 
anti-PDL1 inhibitors are approved by the 
FDA for patients with mUC who have previ-
ously received platinum-containing regimens: 
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indevelopment/gid-ta10466 (2020).

Table 1 | Comparison of costs and approvals of checkpoint inhibitors in the USA and UK3,8,10

Drug Dose Cost in USA ($) Cost in UK (£) Approval for platinum-refractory mUC

FDA NICE

Pembrolizumab 200 mg IV every 
3 weeks

5,580 per 100 mg 2,630 per 100 mg Yes, Category 1 Initial approval based on cost per QALY 
<£50,000

Later rejected based on cost per QALY 
>£50,000

Atezolizumab 1,200 mg IV every 
3 weeks

10,344 per 1,200 mg 3,807 per 
1,200 mg

Yes, Category 2 Yes; recommended only if Roche supplies 
atezolizumab with a discount agreed in the 
patient access scheme, and if treatment is 
stopped at 2 years or earlier in the event  
of disease progression

Nivolumab 480 mg IV every 
4 weeks

13,760 per 240 mg NA Yes, Category 2 No

Avelumab 10 mg/kg IV every 
2 weeks

1,859 per 200 mg NA Yes, Category 2 No

Durvalumab 1,200 mg IV every 
4 weeks

4,174 per 500 mg NA Yes, Category 2 No

IV, intravenous; mUC, metastatic urothelial carcinoma; NA, not applicable; NICE, National Institute for Health and Care Excellence; QALY, quality of adjusted life year.

https://www.england.nhs.uk/cancer/cdf/
https://www.england.nhs.uk/cancer/cdf/
https://www.nice.org.uk/guidance/indevelopment/gid-ta10466
https://www.nice.org.uk/guidance/indevelopment/gid-ta10466
http://crossmark.crossref.org/dialog/?doi=10.1038/s41585-020-0357-1&domain=pdf
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disease progression8. However, in the final 
appraisal review in March 2020, NICE rec-
ommended against the use of pembrolizumab 
for patients with platinum-refractory mUC, 
withdrawing it from the Cancer Drugs Fund 
for this indication8.

NICE used the KEYNOTE-045 post-hoc 
subgroup results for decision-making5,8. 
Vinflunine is not used in the UK, and the post- 
hoc subgroup analysis included the 188 par-
ticipants who received pembrolizumab and 
182 participants who received investigator’s 
choice of paclitaxel or docetaxel (UK stand-
ard of care), excluding vinflunine. Median 
OS was longer with pembrolizumab than 
with chemotherapy, and pembrolizumab was 
better tolerated. Rejection of pembrolizumab 
for this indication was not based on con-
cerns of efficacy or safety but rather on cost- 
effectiveness estimates. The current list 
price of pembrolizumab in the UK is £2,630 
per 100-mg vial, amounting to £5,260 per 
3-weekly dose8. NICE uses quality of adjusted 
life year (QALY) as a measure to make an 
argument for a treatment’s approval. NICE 
assigns greater weight to QALYs achieved in 
the later stages of terminal diseases with a life 
expectancy of less than 2 years if the treatment 
extends life by at least an additional 3 months 
and permits a threshold of £50,000 per QALY 
for ‘end-of-life’ treatments9. Use of pembroli-
zumab was projected to cost over £50,000 per 
QALY gained, resulting in rejection of pem-
brolizumab at its current price. Although new 
patients cannot start treatment with pem-
bro lizumab, NICE’s updated recommenda-
tion will not affect the treatment of patients 
already taking  pembrolizumab before the 
change in guidance.

NICE’s rejection of pembrolizumab will 
have huge implications for patients with 
mUC in the UK who have progressed on 
platinum-containing therapies. This is a sub-
stantial setback for patients with mUC who 
will be denied a life-prolonging therapy with 
robust category 1 recommendation by the 
NCCN and ESMO. Pembrolizumab is the only 
therapy that has shown an improvement in OS 
of 3 months or more compared with subse-
quent chemotherapies, including vinflunine, 
and is approved by the EMA for patients who 
progress on first-line platinum-containing 
chemotherapy2,5. The absence of this option 
after progressing on a platinum-containing 

regimen is unfair for patients in the UK, who  
face a dismal prognosis and will be in essence 
returning to the pre-immunotherapy era. 
NICE has received three appeals against their 
rejection of pembrolizumab from bladder 
cancer advocacy groups and Merck Sharp & 
Dohme. A decision on the appeal was orig-
inally scheduled for June 2020, but owing 
to the COVID-19 pandemic this appraisal 
has been paused as it was not judged to be  
therapeutically critical8.

NICE’s decision to withdraw approval for 
pembrolizumab also raises questions about 
the social obligations of pharmaceutical 
companies and how the cost of treatments 
and patient access schemes can be reduced 
to meet NICE’s cost-effectiveness criteria. 
Responsibility is now with Merck Sharp 
& Dohme to reduce the cost of pembroli-
zumab to make it affordable and accessible 
as a standard treatment in the UK. From a 
global perspective, this might be a wake-up 
call especially for policymakers in countries 
such as the USA, which spends more per cap-
ita on medication than anywhere else in the 
world. The current disparity between check-
point inhibitors approved and available in the 
USA compared with in the UK for the same 
indication raises several thought-provoking 
questions. Foremost among these questions is 
the use of arbitrary cut-off values for cost per 
QALY gained. In particular, when applying 
such thresholds denies certain patients access 
to any further treatment options when proven 
life-prolonging therapies exist. The rejection of 
pembrolizumab for mUC is one such example.

In contrast with NICE, the USA lacks any 
policy to assess cost-effectiveness of a drug 
before approval, which leads to multiple 
approvals of similar agents — with outrageous 
costs — for the same indication (Table 1). 
A fine balance must be found between 
cost-effectiveness and providing patients with 
life-saving therapies for terminal illnesses, 
especially when other options are inferior. For 
now, the pharmaceutical industry is reaping 
profits with high prices justified by life-saving 
innovation, but this may not be sustainable  
in the long run, especially as the world now 
faces the immense implications of COVID-19 
for global health care and the economy. 
Rational policies around life-prolonging drug 
approvals must be developed to increase their 
 availability to patients.
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Atezolizumab guidance: https://www.nice.org.uk/guidance/
ta525
Cancer Drugs Fund: https://www.england.nhs.uk/cancer/cdf/
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