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Background and objective

Evidence on immune-based treatment in older patients with advanced urothelial carcinoma are
limited because age-specific outcomes are usually exploratory. We assessed the efficacy of first-line
and maintenance immune-based strategies in patients aged >65 years.

Methods

PubMed/MEDLINE, Embase, Cochrane and major oncology congresses were searched from Jan
2015 to May 2026 for randomized trials reporting age-specific hazard ratios (HRs) for overall
survival (OS) or progression-free survival (PFS). The primary analysis pooled first-line
combination regimens versus platinum-based chemotherapy using random-effects models. For
maintenance treatment, an anchored Bucher indirect comparison used avelumab as the shared
treatment node evaluating PFS as primary endpoint.

Results

Six first-line randomized trials of first-line treatment combination were identified. A number of
2,678 patients aged >65 years were represented in experimental and control groups. All first-line
estimates came from exploratory age subgroup analyses. Combination first-line regimens improved
OS versus chemotherapy (HR 0.79, 95% CI 0.64—0.96), although heterogeneity was substantial
(I=69.8%; p=0.0029). Pooled estimates were HR 0.56 (95% CI 0.26—1.20) for antibody-drug
conjugate plus immunotherapy (ADC+I10), HR 0.86 (95% CI 0.64—1.14) for ICI plus
chemotherapy, and HR 0.91 (95% CI 0.35-2.38) for dual ICI combinations. Treatment effects
differed across categories (p<0.0001), but comparisons were confounded by differences in
population selection, cisplatin eligibility, and trial design. ICI monotherapy did not show an OS
benefit: pembrolizumab versus chemotherapy yielded HR 1.15 (95% CI 0.84—1.59), while the
atezolizumab estimate was HR 0.98 (95% CI 0.79—1.21). In maintenance, avelumab improved PFS



versus best supportive care (HR 0.46, 95% CI 0.37-0.57). The indirect comparison estimated an HR
0f 0.31 (95% CI 0.18-0.54; p<0.0001) for avelumab plus sacituzumab govitecan versus best
supportive care.

Conclusions

In clinically fit older patients, combination-based first-line and maintenance treatment were
associated with improved OS and PFS. In contrast, the available data did not show survival benefit
with ICI monotherapy. These findings argue against routine de-escalation strategies on the basis of
age alone. Further age-specific efficacy, safety, and geriatric assessment data are needed to guide
treatment selection.

0S hazard ratio

Study Regimen (combinations vs chemotherapy) HR 95% Cl Weight
Double ICI :

CheckMate 901 Nivo + Ipi —L 0.84 [0.66;1.07] 14.5%
DANUBE Durva + Treme — 0.98 [0.79; 1.22] 15.2%
Random effects model (HKSJ) <I> 0.91 [0.35; 2.38] 29.8%
Heterogeneity /2 = 0%, © = 0, p = 0.3635 i

ICI+CT :

IMvigor130 Atezo + CT —— 0.82 [0.68;1.00] 16.3%
KEYNOTE-361 Pem + CT —-—'—— 0.88 [0.71;1.09] 15.5%
CheckMate 901 Nivo + CT —'—— 0.88 [0.66; 1.18] 12.5%
Random effects model (HKSJ) === 0.86 [0.64; 1.14] 44.3%

Heterogeneity: /2 = 0%, t° = 0, p = 0.8840

ADC + ICI :
EV-302 EV + Pembro — 0.54 [0.44;067] 15.7%
RC48-C016 DV + Tori —E— 0.62 [0.43;0.89] 10.3%
Random effects model (HKSJ) ——T T T T 0.56 [0.26; 1.20] 26.0%

Heterogeneity: 12 = 0%, © = 0, p = 0.5192

Random effects model (HKSJ) <= 0.79 [0.64; 0.96] 100.0%
|

Heterogeneity: /% = 69 8%, < = 0.0323, p = 00029 | '
0.25 0.5 1 2

Test for subgroup differences: ,rg = 3450, df =2 (p <0.001)

Favours combinations Favours chemotherapy
Hazard ratio for overall survival in patients aged >=65 years

Figure 1. Pooled OS HR for fist-line treatment combinations



