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Cost-effectiveness of nivolumab combined 
with chemotherapy as a first-line therapy 
for patients with unresectable or metastatic 
urothelial carcinoma
Jingwen Lin† , Xiaobing Song†, Wu Fu, Caicong You, Na Li, Maobai Liu  and Hongfu Cai

Abstract
Background: Urothelial carcinoma is a significant health concern in the United States 
(US), with high mortality and economic burdens. The CheckMate-901 trial showed 
promising survival benefits for nivolumab combined with gemcitabine and cisplatin 
followed by nivolumab maintenance therapy (nivolumab-combination) as first-line 
treatment of unresectable or metastatic urothelial carcinoma (UC), but its cost-
effectiveness is unclear.
Objectives: This study aimed to evaluate the cost-effectiveness of the nivolumab-combination 
versus standard chemotherapy (gemcitabine–cisplatin) for advanced UC from the perspective 
of healthcare payers in the US.
Design: A model-based pharmacoeconomic evaluation.
Methods: Based on the CheckMate-901 study, a three-state Markov model (progression-free, 
progression, and death) was developed to evaluate the cost-effectiveness of nivolumab-
combination versus gemcitabine–cisplatin as a first-line treatment for unresectable or 
metastatic UC. The model’s outputs included quality-adjusted life years (QALYs) and costs and 
were used to calculate the incremental cost-effectiveness ratio (ICER). Costs included drug 
prices, adverse event management, and healthcare resource utilization from a US healthcare 
payer’s perspective. State utilities were derived from published literature. One-way sensitivity 
analysis and probabilistic sensitivity analysis were used to test model robustness. Scenario 
analyses for drug costs in the UK and Australian health systems were performed.
Results: Compared with gemcitabine–cisplatin, the nivolumab-combination resulted in 
an additional 0.416 QALYs at an incremental cost of $90,523, yielding an ICER of $217,527 
per QALY. Sensitivity analyses indicated significant impacts from the cost of nivolumab 
maintenance therapy.
Conclusion: Compared with gemcitabine–cisplatin, nivolumab-combination therapy is not 
cost-effective for unresectable or metastatic UC at a $100,000 per QALY threshold. High 
drug prices in the US significantly impact cost-effectiveness, highlighting the need for price 
negotiations and healthcare policy adjustments to balance innovation incentives and patient 
affordability.

Plain language summary 
Evaluating the cost-effectiveness of nivolumab and chemotherapy for advanced bladder 
cancer treatment

Our study compared a cancer treatment called nivolumab-combination with the standard 
chemotherapy called gemcitabine-cisplatin for people with a type of cancer called 
“urothelial carcinoma” that has spread or cannot be removed by surgery. We found that 
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Introduction
Bladder cancer, accounting for 90% of urothelial 
carcinoma (UC),1 is the sixth most common can-
cer in the United States (US),2 and is associated 
with high mortality, morbidity, and substantial 
treatment costs.3,4 Advances in immuno-oncol-
ogy have revolutionized the treatment paradigm 
for unresectable or metastatic UC. Five immune 
checkpoint inhibitors (ICIs) targeting pro-
grammed cell death protein 1 (PD-1) or pro-
grammed death ligand-1 (PD-L1) for metastatic 
and locally advanced bladder cancer have been 
approved. However, new immunotherapies often 
come with steep prices due to high ICI drug 
development costs.

In the US, high medication costs have raised 
public concern, burdening patients and the 
healthcare system, and leading some to abandon 
treatment. This has prompted the government to 
seek solutions. The Inflation Reduction Act 
(IRA) legally authorizes the negotiation of drug 
prices between Medicare, the Federal Health 
Insurance Program, and pharmaceutical compa-
nies.5 Attempts to regulate drug prices face resist-
ance from pharmaceutical companies, which 
argue that drug prices could undermine innova-
tion.6 Finding solutions that balance incentiviz-
ing innovation and protecting patient interests is 
particularly critical. Increasing constraints on 
healthcare resources will further integrate cost-
effectiveness analysis (CEA) into health policy to 
maximize outcomes and reduce costs.7

A phase III CheckMate-901 study reported break-
through results showing that in the first-line treat-
ment of unresectable or metastatic UC, nivolumab 
combined with cisplatin-containing chemotherapy 

achieved significant results in the dual primary 
endpoints of overall survival (OS) and progres-
sion-free survival (PFS) compared to standard 
cisplatin-containing chemotherapy.8 The National 
Comprehensive Cancer Network (NCCN) 
Bladder Cancer Guidelines 2024 (version 3) 
upgraded the recommendation for nivolumab, 
gemcitabine, and cisplatin followed by nivolumab 
maintenance therapy from category 2A to cate-
gory 1.9 However, the cost-effectiveness of this 
therapy remains unclear. This study assessed the 
cost-effectiveness of nivolumab combined with 
gemcitabine plus cisplatin followed by nivolumab 
maintenance therapy (nivolumab-combination) 
versus carboplatin plus gemcitabine (gemcitabine–
cisplatin) as the first line of therapy (LOT) for 
patients with unresectable or metastatic UC from 
a US third-party healthcare payer’s perspective.

Materials (patients) and methods
This study adheres to the Consolidated Health 
Economic Evaluation Reporting Standards 2022 
guidelines10 (Supplemental Material 2).

Patient population
The model population comprised patients with 
previously untreated unresectable or metastatic 
UC eligible for cisplatin-based therapy. The base-
line characteristics included a median age of 
65 years,8 and an average body surface area of 
1.85 m2.11

Model structure
A Markov model estimated the health outcomes 
and costs of nivolumab plus chemotherapy versus 

while nivolumab-combination slightly improves quality and length of life, it’s much more 
expensive. We calculated a number called the “ICER” to help us decide if the extra cost 
is worth it. The ICER was much higher than what we usually consider a good value, which 
is $100,000 per extra year of good health. We also discovered that the high drug cost of 
nivolumab affected the cost-effectiveness most. If all drug prices were like in the UK or 
Australia, the treatment could be affordable. In short, based on our analysis, nivolumab-
combination wasn’t a cost-effective first-line treatment for this cancer from a U.S. 
healthcare payer’s viewpoint, especially considering the $100,000/QALY threshold. This 
highlights the need for negotiation on drug pricing and health policy to improve access to 
affordable treatments.

Keywords:  cost-effectiveness analysis, nivolumab, urothelial carcinoma
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chemotherapy alone in the target patient popula-
tion from a US third-party healthcare payer’s per-
spective. The Markov model was implemented 
using Microsoft Excel 2021. Patients transitioned 
through three health states: PFS, progressive dis-
ease (PD), and death. All patients were in a PFS 
state and remained there until disease progression 
or death. The PD state included all patients who 
were alive following progression, whereas death 
was an absorbing state where patients remained 
until the model’s end. The model’s outputs 
included quality-adjusted life years (QALYs) and 
costs and were used to calculate the incremental 
cost-effectiveness ratio (ICER). Costs and health 
outcomes were discounted at an annual rate of 
3%.12 Each model cycle spanned 3 weeks over a 
20-year horizon.

Transition probability estimates
Survival data were extracted from the 
CheckMate-901 survival curves using GetData 
Graph Digitizer software (version 2.26; http://
www.getdata-graph-digitizer.com/download.php). 
Kaplan–Meier survival analysis was performed 
using R software (version 4.2.3). A comparison of 
CheckMate-901 Kaplan–Meier survival curves 
with corresponding fitted models is shown in 
Supplemental Figure S1. The Akaike information 
criterion and the Bayesian information criterion, 
combined with visual inspection and the clinical 
plausibility of extrapolated curves, were used to 
select the best-fit parametric distributions for the 
base case (Supplemental Figures S1 and S2). The 
probability of a transition from a progression-free 
state to a progression-free state was derived from 
the PFS curves, and the probability of a transition 
from any state to the death state was derived from 
the OS curves in the CheckMate-901 trial.8 
Survival curves with log-logistic and log-normal 
distributions were selected as the base-case curves 
for the nivolumab and gemcitabine–cisplatin 
groups, respectively (Supplemental Table S1).

The proportion of patients in each health state at 
given time points was calculated based on inde-
pendently estimated parametric survival curves 
for PFS, OS, and general population mortality 
calculated from US life tables.13

Cost estimates
Only direct medical costs were considered, 
including PD-L1 status detection, routine imag-
ing examinations before treatment, drugs, 

administrations, hospice care, adverse event (AE) 
management, and healthcare resource utilization 
(HRU) (Table 1). The costs of detection, exami-
nations, and administrations were acquired from 
the 2024 National Physician Fee Schedule 
Relative Value File.14 The drug costs were 
obtained from the Payment Allowance Limits for 
Medicare Part B Drugs.15 The costs of hospice 
care,11 AE management,11 and HRU16,17 were 
derived from references. All costs are presented in 
US dollars, adjusted to January 2024 values using 
an annual discount rate of 3%.12

The drug costs for the nivolumab-combination 
group in the PFS state were calculated for patients 
treated with nivolumab (360 mg) combined with 
GC (gemcitabine 1000 mg/m² on days 1 and 8, and 
cisplatin 70 mg/m²) every 3 weeks (E3W) for up to 
6 cycles, followed by nivolumab (480 mg) every 
4 weeks (E4W) until disease progression or up to a 
maximum of 2 years.8 After disease progression, the 
costs of docetaxel 100 mg/m2 E3W18 or paclitaxel 
(paclitaxel injection 80 mg/m2 on days 1, 8, 15, and 
22 E4W19 or nanoparticle albumin-bound pacli-
taxel (nab-paclitaxel) 260 mg/m² E3W20) for PD 
patients in the nivolumab combination group were 
calculated until death. The drug costs for the PFS 
of patients in the gemcitabine–cisplatin group were 
calculated for GC (gemcitabine 1000 mg/m2 on 
days 1 and 8, and cisplatin 70 mg/m2) E3W for up 
to 6 cycles. After progression, drug costs for the 
second LOT were calculated for chemotherapy 
(docetaxel or paclitaxel until death), or pembroli-
zumab (200 mg E3W) for up to 2 years.21

All second LOT regimens were based on the 
NCCN Bladder Cancer Guideline 2024 recom-
mendations and the CheckMate-901 study,8 with 
assumed probabilities for each regimen. The sec-
ond LOT regimen in the gemcitabine–cisplatin 
group included chemotherapy (docetaxel and 
paclitaxel) and pembrolizumab. It was assumed 
that 15% of patients receiving platinum therapy 
were given carboplatin instead of cisplatin.8 
Treatment-related grade ⩾3 AEs occurring in 
more than 5% of patients were assigned manage-
ment costs. One-off average AE costs were totaled 
for each treatment arm and applied at the start of 
the model based on each AE probability and cor-
responding management cost. In the nivolumab-
combination group, HRU when treated with 
PD-1/L1 inhibitor therapies as the first LOT and 
after discontinuing PD-1/L1 inhibitor therapy 
(receiving chemotherapy or no treatments) were 
obtained and defined as HRU in the PFS state 
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Table 1.  Baseline values and their variation ranges of all parameters.

Parameters Baseline Variation range Reference

Costs of drugs per cycle ($)

  Nivolumab 360 mg 11,192.04 5596.02 13,430.49 HCPCS Code: J929915

  Nivolumab 480 mg 14,922.72 7461.36 17,907.26 HCPCS Code: J929915

  Pembrolizumab 200 mg 11146 5573 13,375.20 HCPCS Code: J927115

  Cisplatin 70 mg/m2 28.27 22.616 33.92 HCPCS Code: J906015

  Carboplatin 400 mg/m2 53.27 42.616 63.92 HCPCS Code: J904515

  Gemcitabine 200 mg/m2 67.54 54.032 81.05 HCPCS Code: J920115

  Docetaxel 100 mg/m2 184.08 147.264 220.90 HCPCS Code: J917115

  Paclitaxel injection 240 mg/m2 47.95 38.3616 57.54 HCPCS Code: J926715

  Paclitaxel protein 260 mg/m2 6875.41 5500.328 8250.49 HCPCS Code: J926415

Drug administration costs per time ($)

  Hydration (initial hour) 31.76 25.41 38.11 CPT: 9636014

  Hydration (additional hour) 12.12 9.7 14.54 CPT: 9636114

  Pretreatment of docetaxel 15.94 12.75 19.13 HCPCS Code: J854014

  Pretreatment of paclitaxel 106.81 85.45 128.17 HCPCS Code: J8540, J1200, S002315

CPT: 96372, 9637414

  First-hour chemo infusion 127.05 101.64 152.46 CPT: 9641414

  Additional hour chemo infusion 27.18 21.74 32.62 CPT: 9641514

  Subsequent chemo infusion 62.54 50.03 75.05 CPT: 9641714

  Test before treatment 424.69 339.75 509.63 CPT: 88360, 49180, 7701214

Healthcare resource utilization costs per cycle ($)

  HRU in PFS state (NC group) 3294.71 2635.77 3953.65 16

  HRU in PD state (NC group) 5596.79 4477.43 6716.15 16

  HRU in PFS state (GC group) 8768.99 7015.19 10,522.79 17

 � HRU in PD state treated with 
pembrolizumab (GC group)

3768.21 3014.57 4521.85 16

 � HRU in PD state after being treated 
with pembrolizumab (GC group)

5694.07 4555.26 6832.88 16

 � HRU in PD state treated with Taxanes 
(GC group)

6690.22 5352.18 8028.27 17

  Hospice care 999.33 841.01 1157.64 11

One-off AE management costs ($)

  AE management (NC group) 5838.59 5375.37 6301.80 11

  AE management (GC group) 4566.76 4208.64 4924.88 11

Utilities and disutilities

  PFS 0.842 0.76 0.93 22

  PD 0.8 0.72 0.88 22

(Continued)
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Parameters Baseline Variation range Reference

  Disutility of AE (NC group) 0.068 0.06 0.07 23

  Disutility of AE (GC group) 0.053 0.05 0.06 23

Other parameters

 � Probability of using paclitaxel 
(paclitaxel or docetaxel)

0.5 0 1 –

 � Probability of using paclitaxel injection 
(paclitaxel injection or nab-paclitaxel)

0.5 0 1 –

 � Probability of using pembrolizumab 
(pembrolizumab or taxanes)

0.5 0 1 –

  Discount rate per cycle (%) 0.1726 0.1553 0.1899 Annual discount rate: 3%12

AE, adverse events; CPT, Current Procedural Terminology, from CMS Physician Fee Schedule; GC, gemcitabine–cisplatin group, carboplatin plus 
gemcitabine; HCPCS Code, Healthcare Common Procedure Coding System code, Payment Allowance Limits for Medicare Part B Drugs; HRU, 
healthcare resource utilization; NC, nivolumab-combination group, nivolumab combined with gemcitabine plus cisplatin followed by nivolumab 
maintenance therapy; PD, progressive disease; PFD, progression-free disease.

Table 1.  (Continued)

and PD state, respectively. In the gemcitabine–
cisplatin group, HRU is divided into four parts: 
receiving platinum-based chemotherapy in the 
PFS state, receiving PD-1/L1 inhibitor therapy as 
the second LOT in the PD state, discontinuing 
PD-1/L1 inhibitor therapy in the PD state, and 
receiving other chemotherapy therapies as the 
second LOT in the PD state.

Utility estimates
For each health state, a specific quality-of-life 
adjustment weight (a utility, where 1 represents 
full health and 0 represents death) was assigned 
to calculate the cumulative QALYs over the mod-
eled time horizon. The average utility was 0.842 
for progression-free patients and 0.800 for 
patients with disease progression.22 The one-off 
average AE disutilities in both the nivolumab and 
gemcitabine–cisplatin groups were calculated 
based on each treatment-related grade ⩾3 AE 
probability8 and the corresponding disutility23 
(Table 2) and were applied at the start of the 
model.

Sensitivity analysis
A series of sensitivity analyses were conducted to 
evaluate the robustness of the model and address 
the uncertainty in variable estimation. In one-
way sensitivity analyses, the value of one param-
eter at a time was varied over its defined range, 

and the effect on the ICER was represented 
using a tornado diagram. Utilities varied within 
a 10% range. The costs reported in the literature 
varied according to the range of cost changes 
they provided.11 For ICIs, which are typically 
considered to have more potential for price 
reductions, the range of price variation was set at 
50%–120%. Other costs obtained from the price 
list varied within 20% of their baseline values 
(Table 2).

In the probabilistic sensitivity analysis (PSA), the 
model was run 1000 times, each time all param-
eters were randomly varied simultaneously 
according to their sampling distributions.

Scenario analysis
We performed an additional scenario analysis 
using only drug prices in the US, UK, and 
Australia for comparison with each country’s 
gross domestic product (GDP) per capita in 
2024.24 In addition, we substituted the US medi-
cine prices with those of the UK and Australia, 
assumed that other costs remained unchanged, 
and evaluated their cost-effectiveness. The cost of 
medication in the UK was obtained from the 
British National Formulary.25 Medication costs 
in Australia were obtained from the Pharmaceutical 
Benefits Scheme.26 All costs are converted into 
US dollars at the exchange rate as of January 1, 
2024.

https://journals.sagepub.com/home/tam
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Results

Base case results
In the base case analysis, patients in the nivolumab-
combination group gained an additional 0.416 
QALYs at an incremental cost of $90,523, result-
ing in an ICER of $217,527 per QALY compared 
with the gemcitabine-cisplatin group.

Sensitivity analysis
One-way sensitivity analyses revealed that parame-
ters affecting the cost of nivolumab maintenance 
therapy, the cost of healthcare resources for PD in 

the nivolumab-combination group, and the proba-
bility of using paclitaxel (either paclitaxel or doc-
etaxel) had the greatest impact on the model results 
(Figure 1). PSA based on 1000 iterations indicated 
that the nivolumab-combination regimen was more 
cost-effective than the gemcitabine–cisplatin regi-
men with a probability of 23.3% at a willingness-to-
pay (WTP) threshold of $100,000 (Figure 2).

Scenario analysis
The drug costs in the UK and Australian health sys-
tems are reported in Supplemental Table S2. The 
ICERs for the US, the UK, and Australia are 2.996, 

Table 2.  Reported incidence rates and values of each treatment-related grade ⩾3 adverse events.

Adverse event Reported incidence rate (%) Cost and disutility values

Nivolumab-combination Gemcitabine–cisplatin Cost in January 2024 USD 
(2015 USD)

Disutility

Anemia 22 17.7 8796.53 (6944.06) 0.073

Neutropenia 22 17.7 15,512.63 (12,245.81) 0.2

Decreased neutrophil count 22 17.7 15,546.49 (12,272.54) 0.2

Decreased platelet count 18.8 15.3 8277.05 (6533.98) 0.2

Decreased white-cell count 18.8 15.3 12,986.55 (10,251.70) 0.19

Thrombocytopenia 18.8 15.3 12,986.55 (10,251.70) 0.19

Figure 1.  Tornado diagram of the one-way sensitivity analysis.

https://journals.sagepub.com/home/tam
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2.164, and 1.361 times the GDP per capita of each 
country, respectively, when only drug prices are 
considered. When other costs remain unchanged, 
the ICER was $55,108 after the UK drug price was 
replaced and $32,894 after the Australian drug 
price was replaced (Supplemental Table S3).

Discussion
The model results indicate that nivolumab com-
bined with gemcitabine plus cisplatin followed by 

nivolumab maintenance therapy was not a cost-
effective regimen compared to cisplatin plus gem-
citabine as the first LOT for patients with 
unresectable or metastatic UC from a US third-
party healthcare payer’s perspective. The ICER 
for this therapy was well above the WTP thresh-
old of $100,000, making it not a cost-effective 
option for this population.

According to the sensitivity analysis, the signifi-
cant impact of choosing paclitaxel or docetaxel on 

Figure 2.  Scatter plot and cost-effectiveness acceptability curve of the probabilistic sensitivity analysis.
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the ICER may be due to the substantial price dis-
crepancy between docetaxel and nab-paclitaxel. 
The second most significant factor was the cost of 
HRU for patients who progressed after nivolumab 
therapy and who received taxanes chemotherapy. 
The lower Objective Response Rate against 
PD-L1 in these patients indicates that the disease 
was more severe and required more expensive 
HRU. The significant impact of nivolumab main-
tenance therapy costs could be attributed to two 
primary factors. First, the cost of the drug exhib-
ited a considerable range of fluctuations, span-
ning from 50% to 120% of its baseline value. The 
lower limit of 50% reflected the potential for sub-
stantial price reductions due to negotiations and 
the drug’s margin for cost reduction. The upper 
limit of 120% accounted for variations within 
20% of the baseline values, considering that alter-
native public and private payers might incur 
higher expenses. Second, the extended duration 
of nivolumab use as a maintenance therapy ampli-
fies the impact of these cost variations over time.

For the one-way sensitivity analysis, the parame-
ters were set to fluctuate differently. For those 
derived from the literature, the reported ranges 
were the most realistic. For costs, a variation 
within 20% of their baseline values was consid-
ered, accounting for alternative public and private 
payers who may pay less or more, respectively. 
For specific ICIs, costs had a lower variation of 
50%, as estimated by the Congressional Budget 
Office, which predicted that net prices would 
decrease on average due to negotiation.27

In the currently published research, several stud-
ies focus on the CEA of ICIs as the initial first 
LOT for advanced or metastatic UC.11,28,29 Qin 
et al.29 reported that atezolizumab plus platinum-
based chemotherapy is not cost-effective as the 
first LOT for patients with metastatic UC. Hale 
et al.11 concluded that pembrolizumab was more 
cost-effective than carboplatin plus gemcitabine 
in patients with advanced or metastatic UC who 
were PD-L1 positive and unsuitable for cisplatin 
treatment. This discrepancy may be due to the 
KEYNOTE-052 study focusing on patients with 
positive PD-L1 expression, who derive greater 
benefit from immunotherapy.30 Based on the 
CheckMate-901 study, Naqvi’s study suggested 
that, considering only drug costs, nivolumab-
combination therapy was likely the most cost-
effective option for cisplatin-eligible patients from 
a U.S. payer perspective, with an ICER of 
$21,127 per QALY.28 However, in our research, 

when considering drug prices alone, the ICER 
value increased to $255,795.23 per QALY 
(Supplemental Table S3). The discrepancy may 
stem from the fact that Naqvi’s study presumed 
all control group patients received avelumab 
maintenance therapy as the first LOT, whereas 
the CheckMate-901 study designated the first 
LOT as receiving platinum-based chemotherapy 
alone. In the Supplemental Materials of the 
CheckMate-901 study, only 10.5% of patients 
received avelumab treatment. The high cost of 
avelumab ($12,932 per cycle), coupled with the 
unlimited treatment duration, significantly 
increased the cost for the control group, leading 
to a lower ICER value. Conversely, our study 
adhered to the design of the CheckMate-901 
study. Furthermore, our research considered 
additional costs associated with drug administra-
tion, hospice care, AEs management, and HRU, 
providing a more authentic representation of the 
economic burden of treatments. After consider-
ing other costs, the ICER value was slightly 
reduced (from $255,795 to $217,527 per QALY) 
but still significantly exceeded the WTP thresh-
old of $100,000 per QALY.

According to the scenario analysis, when consid-
ering drug prices alone, the ICER in the US was 
approximately 3 times the GDP per capita, which 
was 1.5–2 times that of the UK and Australia. 
When drug prices were replaced, the ICERs 
decreased significantly from $217,527 to $55,108 
(UK) and $32,894 (Australia). This result indi-
cates the high price of drugs in the US.

The issue of high drug prices in the US has a 
long-standing history. Drug prices in the US were 
three to five times higher than those in other 
developed countries31 and some have risen with 
an average annual increase of 20%.32 The heavy 
burden of fiscal spending has prompted an urgent 
push for drug pricing reform in the US. In August 
2022, the US government formally passed the 
IRA, which gave Medicare the power to negotiate 
drug prices for the first time, has commenced 
substantive price negotiations,5 and the price caps 
for selected drugs will be set at 40%–75% of their 
average price.33 However, high drug prices have 
incentivized pharmaceutical companies to inno-
vate and develop while accelerating the rate at 
which new drugs reach patients. Finding a bal-
ance between high drug prices and stimulating 
innovation while meeting the therapeutic needs 
and desired benefits remains a complex issue, 
which enables more US patients to receive the 
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best treatments and increases revenue for phar-
maceutical companies through greater drug utili-
zation. A standard, well-validated method is 
CEA, which considers both cost and efficacy in its 
specific indication and plays a crucial role in 
healthcare provider compensation decisions in 
many European countries. Based on the results of 
this CEA, the overall ICER may meet the WTP 
threshold if the drug price is reduced by 50%, 
which may provide a meaningful reference for US 
price negotiations.

This study has several limitations and strengths.

This model did not use the specific proportions  
of subsequent treatments reported by 
CheckMate-901. The second LOT regimen was 
based on the NCCN Bladder Cancer Guidelines,9 
excluding the expensive new therapies erdafitinib 
and enfortumab vedotin-ejfv to avoid significant 
interference with the results. It was reported 
that16 among patients who received subsequent 
therapy, the most commonly used were single-
agent taxanes.

The utility values in this model were based on 
previous clinical studies, and the same utility 
values were assigned before and after progres-
sion for both groups.22 However, according to 
the CheckMate-901 results, the EORTC QLQ-
C30 global health status remained stable, with 
no change of more than 10 points.8 In addition, 
by defining the different HRU costs of various 
treatment options, the model indirectly reflected 
the potential benefits of these treatments, com-
pensating for the uniform utility values. HRU 
costs were slightly greater following the discon-
tinuation of PD-1/L1 inhibitor therapy than 
before discontinuation, largely driven by hospi-
talizations, outpatient services, and palliative 
care, which offset reductions in systemic ther-
apy costs.16 In addition, the parameters indi-
cated that patients receiving chemotherapy 
alone may incur higher HRU costs than those 
receiving PD-1/L1 inhibitor treatment.16,17

Conclusion
Compared with gemcitabine-cisplatin, nivolumab-
combination therapy is not cost-effective for unre-
sectable or metastatic UC at a $100,000 per 
QALY threshold. High drug prices in the US sig-
nificantly impact cost-effectiveness, highlighting 
the need for price negotiations and healthcare 
policy adjustments to balance innovation incen-
tives and patient affordability.
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