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Metastatic urothelial carcinoma including cancer of the bladder and renal upper tract, is generally 
incurable and has a five-year overall survival rate of approximately 15% (1). The first-line 
systemic therapies for mUC in eligible patients includes platinum-based chemotherapy regimens. 
Ultimately, most patients progress or do not respond to these first-line therapies and require 
further lines of therapy. Until the advent of immune checkpoint inhibitors (ICI) in 2016, second-
line treatments were primarily comprised of antineoplastic therapies, such as pemetrexed, that 
had dismal clinical response rates. As of 2022, the US Food and Drug Administration (FDA) has 
approved three ICIs for platinum-refractory mUC including: pembrolizumab (which carries an 
NCCN category 1 post-platinum recommendation), avelumab and nivolumab (1). Since 2020, 
the FDA has approved three additional therapies for platinum-refractory mUC including: 
erdafitinib (in patients with eligible FGFR3 or FGFR2 alterations), enfortumab vedotin, and 
sacituzumab govitecan. 

Financial toxicity, which encompasses financial and related effects of treatment on patients, 
healthcare systems and societies, is receiving increasing attention in oncologic care. While 
quantitative studies have demonstrated high costs with cancer treatment, qualitative studies are 
now revealing additional “hidden” costs. Several such studies have shown treatment costs can 
lead to the necessity to sell land and possessions or having to interrupt children’s education to 
pay for treatment (2). The negative consequences on children’s education can initiate “poverty-
illness” cycles that perpetuate socioeconomic disparities. Moreover, some patients are forced to 
stop treatment due to inability to pay. Indeed, cancer and its treatment may have devastating 
consequences for patients and their families.

Bladder cancer remains one of the most expensive cancers to treat and further contributes to the 
global burden from the disease on patients and societies (3). Although nations such as the US 
and Canada have healthcare insurance plans or national healthcare programs to alleviate a 
portion or most costs associated with treatment, many patients are often left with high out-of-
pocket expenses. As many developing nations often rely on approvals granted by the US FDA, 
the European Medicines Agency (EMA), or Health Canada, patients from developing countries 
may be required to pay for some or all of the costs associated with these therapies out-of-pocket 
(2). As such, we sought to evaluate the financial ramifications of three newly approved second- 
and third-line therapies (erdafitinib, enfortumab vedotin, and sacituzumab govitecan) for 
platinum-refractory mUC in comparison to the ICI pembrolizumab, which is the NCCN-
recommended second-line recommended therapy.

We used acquisition costs from the Centers for Medicare and Medicaid Services (CMS) to 
calculate the costs of treatment associated with enfortumab vedotin and sacituzumab govitecan 
(4). Given that CMS does not publicly list the acquisition cost of erdatinib, we used publicly 
available data on the pricing of erdafitinib and cross-referenced this pricing with our institution’s 
cancer center pharmacy (5). In order to estimate the total direct treatment costs, we used phase II 
or III pivotal clinical trial data to determine the median duration of treatment for each therapy 
(6–8). As sacituzumab govitecan (10 mg per kilogram of body weight on days 1 and 8 of a 21-
day cycle) and enfortumab vedotin (1.25 mg per kilogram of body weight on days 1, 8 and 15 of 
a 28-day cycle) are weight-based therapies, we used 70 kilograms as the weight for an average 
human adult. For the remaining therapies, we used the dosing as defined by the landmark clinical 
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trial including pembrolizumab (200 mg once every 3 weeks) and erdafitinib (maximum dose of 9 
mg). 

We found the three newly approved therapies for platinum-refractory mUC have the following 
acquisition costs in descending order: enfortumab vedotin ($158,476.50), edafitinib ($136,080), 
and sacituzumab govitecan ($90,023). Enfortumab vedotin and sacituzumab govitecan likely 
have higher total costs given both therapies require infusion center use for administration, are 
associated with infusion center administration fees as well as other ancillary costs such as 
pharmacy preparation. Furthermore, erdafitinib requires frequent laboratory monitoring for 
hyperphosphatemia, an “on-target” class effect, as well as subspeciality care for optometry 
evaluations/follow-up due to drug-associated ocular toxicities. In comparison, pembrolizumab 
(the recommended NCCN standard-of-care) has a total acquisition cost of $52,300. The cost of 
treatment per cycle, total cost of treatment and survival data associated with each therapy can be 
found in Table 1.

Ours is the first study to our knowledge to evaluate the financial toxicity associated with the 
three newly approved therapies (erdafitinib, enfortumab vedotin, and sacituzumab govitecan) for 
platinum-refractory mUC. Although clinical studies are currently ongoing to evaluate differences 
in survival between some of these therapies, it is evident that there are distinct financial 
differences between these three therapies in comparison to the current NCCN recommended 
standard-of-care therapy (pembrolizumab) for platinum-refractory mUC. Pembrolizumab has the 
lowest acquisition cost, and therefore, may be an appropriate therapy compared to the other three 
approved therapies in financially-limited settings.

There are several limitations to this study. First, it is challenging to provide clinical justification 
for a newly approved therapy despite increased costs due to the lack of direct comparison of 
these therapies in prospective clinical trials that have been completed. Second, we used 
acquisition costs in the United States to estimate the costs of these therapies in other nations as 
this data from developing nations was not readily available. Therefore, the estimated costs 
associated with each treatment serve to provide an approximation of the acquisition costs for 
individuals and healthcare systems in developing nations. Third, additional ancillary costs may 
not be fully accounted for, such as pharmacy preparation. Fourth, we used the initial dosing as 
defined by the landmark clinical trial and as such, did not account for changes in dosing or 
frequency for ICIs such as pembrolizumab. Fifth, the pricing for erdafitinib was not available 
through the CMS database; therefore, publicly available data on erdafitinib pricing was used in 
calculating estimated costs. Finally, we did not account for frequent and, at times, expensive to 
manage adverse events related to each treatment. In fact, the incidence of grade 3 or higher 
adverse events in phase II clinical trials was 51.4% with enfortumab, 46% with erdafitinib, and at 
least 22% with sacituzumab (6–8). Each of these adverse events may be associated with 
additional costs including physician office visits, labs, imaging studies, and hospitalizations. 

It is evident that the costs of treating platinum-refractory mUC will continue to increase across 
the globe with the approval of these three new therapies. Overall survival for patients with 
platinum-refractory mUC has improved and hopefully will continue to improve with additional 
novel and combination therapies. However, the high costs associated with these therapies may be 
prohibitive for individuals, healthcare systems and developing nations that do not have the 
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financial means for these therapies. Moreover, patients who are started on a treatment that leads 
to significant financial toxicity may be forced to stop treatment, and therefore forfeit any 
potential survival benefit associated with the therapy. Physicians and healthcare professionals 
must be vigilant of the high costs associated with treatment of mUC, as demonstrated in this 
study, given the significant impacts associated with financial toxicity at individual, familial and 
societal levels. Until the growing calls for pharmaceutical reform in the United States and across 
the globe produce meaningful changes in drug costs, patients and healthcare systems will all 
continue to carry a debilitating burden in treating bladder cancer.
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Table 1: Cost Effectiveness Analysis of 2nd/3rd Line Agents in mUC

Drug Unit 
cost 
(USD)1

Average 
length/cycle
s

Cost per 
cycle

Infusion 
Center 
Cost

Total cost 
(USD)

Survival 
benefit (PFS, 
months; OS, 
months)

Erdafitinib $22,680 
for 28-
day 
supply 
of 9 
mg2

5.3 months 
was median 
duration of 
treatment in 
trial

$22,680 for 
28-day 
supply of 9 
mg

No $136,080 PFS: 5.55 
(phase II data, 
Loriot et al. 
NEJM 2019)

OS: 13.8
Enfortumab 
vedotin

$10,565
.10 per 
dose1

5.0 months 
was median 
duration of 
treatment per 
trial

$31,695.30 
per 28 day 
cycle for 
70-kg 
person

Yes $158,476.50 PFS: 5.55 
versus 3.71 
with 
chemotherapy 
(phase III data, 
Powles et al. 
NEJM 2021)

OS: 12.88
Sacituzumab 
govitecan

$2,250.
58 per 
single-
use 180 
mg vial1

3.7 months 
was median 
duration of 
treatment per 
trial

$ 
18,004.60 
per 21-day 
cycle for 
70 kg-
person

Yes  $90,023 PFS: 5.4 
(phase II data, 
Tagawa et al. 
JCO. 2021)

OS: 10.9
Pembrolizumab 
(comparator) 

$5,230 
for 100 
mg vial1

3.6 months 
was median 
duration of 
treatment per 
trial

$10,460 
per 21-day 
cycle (200 
mg per 
cycle)

Yes $52,300 PFS: 2.1 
(phase II data, 
Bellmunt et al. 
NEJM 2017)

OS: 10.3 
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