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CONCLUSIONS
•	 This updated systematic literature review (SLR) and meta-analysis (MA), including 

data from >7,000 patients and 83 unique studies, provides a comprehensive 
quantitative overview of real-world evidence (RWE) for avelumab first-line 
maintenance (1LM) treatment in patients with locally advanced or metastatic 
urothelial carcinoma (la/mUC) whose disease had not progressed with 1L platinum-
based chemotherapy

•	 RWE demonstrates the beneficial effects of avelumab 1LM in routine care, 
consistent with findings from the JAVELIN Bladder 100 (JB100)1 clinical trial, despite 
heterogeneity in patient and disease characteristics

	– No new safety concerns were associated with long-term avelumab 1LM 
treatment

•	 These results add to existing evidence demonstrating the clinical benefits of 
avelumab 1LM in a wide range of patients, including older patients and those with 
metastatic disease or Eastern Cooperative Oncology Group performance status 
(ECOG PS) ≥2

•	 Findings offer further reassurance for healthcare providers and decision-makers 
regarding the established role of avelumab 1LM as part of the JAVELIN Bladder 
regimen in optimizing treatment decisions and sequencing for patients with la/mUC

PLAIN LANGUAGE SUMMARY
•	 Real-world studies provide information about how well drugs work outside of 

clinical trials
•	 Avelumab maintenance is a recommended treatment for people with advanced 

urothelial cancer whose cancer disappeared, shrank, or stopped growing with 
chemotherapy

•	 In this study, researchers looked at all real-world studies of people with 
advanced urothelial cancer who had been treated with avelumab after 
chemotherapy. They wanted to see if avelumab treatment worked well outside 
of clinical trials, how well it worked in different types of people, and how many 
people had side effects

•	 Researchers looked at results from more than 7,000 people in 83 different 
studies. They found that people treated with avelumab in real-world studies were 
generally older than those treated in clinical trials, but had similar benefits and 
side effects with treatment

•	 Overall, these findings show that avelumab maintenance treatment after 
chemotherapy works well for many people with advanced urothelial cancer in 
routine care, and that side effects are manageable

Long-term effectiveness and safety of 
avelumab first-line maintenance in locally 
advanced or metastatic urothelial 
carcinoma: updated systematic 
literature review and meta-analysis
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RESULTS
Study and patient characteristics
•	 The SLR included 83 unique studies (Figure 1) and >7,000 patients treated with avelumab 1LM

	– 65 studies (78%) were retrospective
	– Most studies (n=57; 69%) were performed in the US or Europe

•	 Patient characteristics were heterogeneous across RWE studies (Table 1)
	– Patients were generally older than those enrolled in JB100, with a median age of ≥70 years in 74% of 

studies (34/46)
	– The majority of patients were male (53%-89%) and had an ECOG PS of 0/1 (67%-100%)
	– 4%-54% of patients had upper tract UC
	– In terms of histology, 65%-100% had pure UC and 4%-26% had other histologies (divergent differentiation, 

variants, or UC subtypes); the distribution of non-pure UC histologies in RWE studies was generally similar 
to that reported in the JB100 trial

	– Rates of metastases in the liver (4%-19%) or lung (14%-42%) were similar to those reported in the JB100 trial

Figure 1. SLR PRISMA flow diagram
Database inception – July 11, 2025 (August 16, 2025, for manual searches)

Previously identified studies

Studies included in previous 
SLR: 45
Reports of studies included in 
previous SLR: 54

New studies identified via literature databases

Records identified through
database searches: 658

Records identified through database searches: 314
• Embase: 305
• Medline: 7
• Cochrane Central Register of Controlled Trials: 2
• Cochrane Database of Systematic Reviews: 0
• ACP Journal Club: 0
• Cochrane Methodology Register: 0

Records screened at title and abstract level: 295

Records sought for retrieval: 83

Full -text records assessed for eligibility: 83

Records included in SLR: 57

Total records included in SLR: 114
(83 unique studies)

Full -text recorded excluded: 26
• Population: 2
• Intervention: 7
• Outcomes: 13
• Study design: 4

Records that could not be 
retrieved: 0

Records excluded at title and 
abstract level: 212

Published before 2020: 19

Duplicate records removed 
before screening: 344

Records identified
• Congress review: 83
• Citation searches: 3

New studies identified via other methods

Records sought for retrieval
• Congress review: 83
• Citation searches: 3

Records assessed for eligibility
• Congress review: 83
• Citation searches: 3

Records that could not be retrieved
• Congress review: 0
• Citation searches: 0

Records excluded
• Congress review: 80
• Citation searches: 3

ACP, American College of Physicians; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SLR, systematic literature review.

Table 1. Patient demographics and tumor characteristics 

 
Reporting RWE studies,  
n/N (% of studies)

Weighted mean across 
RWE studies (range)

JAVELIN Bladder 100 
data*

Age, median, years 46/83 (55) 71 (65-74)† 68
Male, % 51/83 (61) 76 (53-89) 76
Upper tract tumor, % 39/83 (47) 32 (4-54) 30
Pure UC histology, % 17/83 (21) 85 (65-100) 87
Metastatic site, %

Visceral 28/83 (34) 54 (23-88)‡ 55
Liver 26/83 (31) 11 (4-19) 12
Lung 20/83 (24) 24 (14-42) 24

ECOG PS, %
0 38/83 (46) 52 (10-100) 61
1 35/83 (43) 38 (0-85) 39
0/1 39/83 (47) 89 (67-100) 100¶

1L PBC regimen, %
Cisplatin + gemcitabine 31/83 (37) 51 (25-80) 52
Carboplatin + gemcitabine 31/83 (37) 43 (18-75) 42

Response to 1L PBC, %
Complete response 32/83 (39) 12 (0-25) 26
Partial response 32/83 (39) 56 (33-88) 47
Stable disease 37/83 (45) 30 (10-52) 28

1L, first line; ECOG PS, Eastern Cooperative Oncology Group performance status; ITT, intention to treat; PBC, platinum-based chemotherapy; RWE, real-world evidence.
*ITT population; median follow-up, 38 months; data cut-off, June 4, 2021. †Weighted mean of median ages reported in each study. ‡Proportion was 30%-44% in most studies, except for RAVE-
Bladder (63%) and AVENANCE (78%); in the AVENANCE and AVEBLADDER studies, bone metastases were counted as visceral metastases; all other studies either did not provide a definition 
of visceral metastases or did not include bone metastases in this definition. ¶99.8%; 1 of 350 patients had an ECOG PS of 2.

Effectiveness
•	 Median OS from start of avelumab 1LM ranged from 10.6 months (95% CI, 3.4-15.5) to 39.5 months (95% CI, 

13.2-65.7) (Figure 2 and Table 2) 
•	 In the MA, 12- and 24-month OS rates from start of avelumab 1LM were 73.7% (95% CI, 69.1%-77.8%) and 

54.8% (95% CI, 46.4%-63.0%), respectively
•	 Median PFS from start of avelumab 1LM ranged from 3.3 months (95% CI, 2.0-4.7) to 11.5 months (95% CI, 6.9-

16.1) (Figure 3 and Table 2) 
•	 In the MA, 12- and 24-month PFS rates from start of avelumab 1LM were 39.3% (95% CI, 35.9%-42.8%) and 

26.1% (95% CI, 22.4%-30.3%), respectively
•	 OS and PFS rates at 12 and 24 months were numerically slightly higher than those reported in the JB100 trial 

(Figures 4-7); however, given the heterogeneity of the RWE populations and differences in study design, 
these findings should be interpreted descriptively

•	 Overall response rate across studies (25.7%) was higher than that reported in the JB100 trial (14.3%) (Table 2)

Safety
•	 RWE studies demonstrated a favorable safety profile for avelumab 1LM

	– Treatment-emergent adverse events (AEs) were reported in 74.0%-90.0% of patients, treatment-related 
AEs in 6.2%-81.8%, and grade ≥3 AEs in 0%-50.0% (Table 2)

	– Discontinuation rates due to AEs were reported in 1.1%-20.8% of patients

2L treatment patterns
•	 21%-100% of patients with disease progression following avelumab 1LM treatment received 2L treatment, of 

whom 10%-88% received enfortumab vedotin

Table 2. Effectiveness and safety outcomes with avelumab 1LM in patients with la/mUC  

 
RWE outcome: 
median across studies

RWE outcome: 
IQR across studies

JAVELIN Bladder 100 
data*

Duration of avelumab treatment, median, 
months 5.5 3.9-7.0 5.8 (range, 0.5-49.7)

PFS from start of avelumab 1LM
Median PFS, months 6.2 5.6-8.9 5.5 (95% CI, 4.2-7.2)
12-month PFS rate, % 40.8 33.6-44.9 34
24-month PFS rate, % 27.2 25.3-29.5 23.4

OS from start of avelumab 1LM
Median OS, months 21.6 17.4-23.8 23.8 (95% CI, 19.9-28.8)
12-month OS rate, % 75.2 67-78 72
24-month OS rate, % 53.2 47.7-66.8 49.8

Response
ORR, % 25.7 17.9-29.4 14.3
CR, % 8.6 2.75-12.2 7.1
PR, % 14.0 11.1-19.0 7.1
SD, % 40.9 29.6-46.7 21.1

AEs
Treatment emergent, % 78 74.0-90.0 98.0
Treatment related, % 44.4 30.7-73.7 78.0

Grade ≥3 AEs, % 6.9 5.1-15.0 54
Discontinuation due to AEs, % 9.5 7.2-13.1 14

1LM, first-line maintenance; AE, adverse event; CR, complete response; IQR, interquartile range; ITT, intention to treat; la/mUC, locally advanced or metastatic urothelial carcinoma; ORR, 
objective response rate; OS, overall survival; PFS, progression-free survival; PR, partial response; RWE, real-world evidence; SD, stable disease.
*ITT population; median follow-up, 38 months; data cut-off, June 4, 2021.

Figure 2. Median OS (months) from start of avelumab 1LM
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Figure 3. Median PFS (months) from start of avelumab 1LM
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Figure 4. Landmark 12-month OS from start of avelumab 1LM 
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Figure 5. Landmark 24-month OS from start of avelumab 1LM 
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Figure 6. Landmark 12-month PFS from start of avelumab 1LM  
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1LM, first-line maintenance; FU, follow-up; ITT, intention to treat; JB100, JAVELIN Bladder 100; PFS, progression-free survival; RWE, real-world evidence.

Figure 7. Landmark 24-month PFS from start of avelumab 1LM  
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STRENGTHS AND LIMITATIONS

Strengths
•	 Multiple databases and conference proceedings were searched to ensure robust inclusion of RWE

•	 The PICOS (Population, Intervention, Comparison, Outcomes and Study) approach allowed for strict criteria 
to identify included studies

•	 2 reviewers were involved at every stage of the SLR to ensure quality

•	 Specific studies were identified using a well-balanced search strategy for specificity and sensitivity and to 
ensure reproducibility of results

•	 No restrictions were made for language, geography, or observational study type

•	 Long-term effectiveness and safety of avelumab 1LM were evaluated in this update

Limitations
•	 Analyses were not based on individual patient data 

•	 Overlap may exist among populations included in studies informed by the same patient database 

•	 Some studies were published as abstracts only and therefore provided limited data 

•	 Many studies included a small sample size and had a short follow-up 

•	 Observational studies investigating OS may have been subject to immortal time bias 

•	 The possibility of selection bias in comparative studies cannot be excluded 

•	 Study heterogeneity precludes comparison between studies, and the results of this analysis are not adjusted 
and therefore descriptive only

•	 RWE studies used investigator-assessed PFS, which may be influenced by treatment knowledge and can 
yield more favorable, potentially optimistic, PFS results

•	 Investigator-assessed response and disease control rates in RWE often appear higher than rates based on 
Response Evaluation Criteria in Solid Tumors (JB100) due to measurement bias and less standardized imaging 
and assessment practices

•	 AEs may be underreported in RWE studies due to reliance on routine clinical documentation and variability 
in reporting practices
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BACKGROUND
•	 JB100 (NCT02603432), a randomized phase 3 trial in patients with la/mUC 

without progression after 4-6 cycles of 1L platinum-based chemotherapy 
(PBC), showed that avelumab 1L maintenance + best supportive care 
(BSC) significantly improved overall survival (OS) and progression-free 
survival (PFS) vs BSC alone, establishing avelumab 1LM as the standard 
treatment for patients whose disease has not progressed with 1L PBC1

•	 Following its FDA approval in June 2020 and subsequent approvals in 
other countries, RWE studies have demonstrated the clinical benefits of 
avelumab 1L maintenance across a broad range of patients with la/mUC 
in routine practice2

	– RWE studies have described clinical outcomes with avelumab 1LM and 
treatment patterns, providing the opportunity to synthesize real-world 
results and evaluate their alignment with JB100 data

•	 Here, we report an update of a previously conducted SLR and MA to 
summarize global RWE on the effectiveness, safety, and tolerability of 
avelumab 1LM in la/mUC, and to compare findings with those of the JB100 
trial

METHODS
•	 Observational studies published in any language between January 1, 2020, and November 7, 2025, 

were retrieved from Medline, Embase, and Cochrane databases
•	 Studies reporting treatment patterns, patient characteristics, and efficacy or safety outcomes related 

to avelumab 1LM treatment in patients with la/mUC were included
•	 Literature screening was performed by 2 independent reviewers, with conflicts resolved by a 

third reviewer. Data were extracted by 1 reviewer and validated by a second reviewer. Quality 
assessment was performed using the Newcastle-Ottawa scale10

•	 Data were synthesized narratively for effectiveness and safety outcomes 
•	 MA was conducted for pooled 12- and 24-month PFS and OS rates measured from the start of 

avelumab 1LM for proportions using R function metaprop in the meta package, including a 
generalized linear mixed model with logit link for pooling. Pooled event rates with 95% CIs were 
estimated using fixed-effect and random-effects models


