
BACKGROUND

• BLCA is common, recurrent 
and biologically heterogeneous.

• Immune checkpoint inhibitors 
(ICIs) have transformed 
advanced BLCA treatment.

• Predicting ICI response and 
overall survival (OS) remains 
challenging.

• AI-based models are 
increasingly proposed for 
response and prognosis.

• Aim: benchmark model 
performance and reporting 
quality across both outcomes.

METHODS

Evidence identification

OVID MEDLINE + 
EMBASE

1,412 records

↓

Full-text screened 281 articles

↓

BLCA-specific eligible 13 studies

↓

Quantifiable AUCs 8 studies

Single-AI-model AUCs retained

RESULTS

7

ICI-response AUCs

24

OS AUC estimates

0.752

Best internal AUC

0.669

External ICI median

Key evidence patterns

• 6/7 Category A AUCs used IMvigor210.

• Category B training cohorts were all TCGA-
BLCA-derived.

• OS validation was corroborated by only one 
study per setting.

CONCLUSIONS

AI models show moderate-to-good 
discrimination for ICI response and 

OS prognosis.

BUT

• Single-cohort dependence limits 
generalisability.

• Uncertainty reporting was inconsistent.

• Prospective, larger, externally 
validated studies are needed.
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External validation

0.640 0.733

Whole cohort

0.719 0.805

Internal validation

0.752 0.834

External median: 0.669   •   Whole-cohort median: 0.762
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All training cohorts: TCGA-BLCA-derived (n=278–405)

1-year 0.667  →  3-year 0.695  →  5-year 0.730

Validation evidence

External validation 1-year 0.670 3-year 0.710 5-year 0.726

Internal validation AUC 0.751–
0.763

Whole cohort AUC 0.751–
0.763

Critical limitation: external validation comes from one 
study (Zhang X et al., 2025), while internal/whole-cohort 

estimates are likewise from one study
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Figure 1. Study 
identification and 
selection process

Figure 3. ICI-response prediction performance (category A)

Figure 2. Cohort 
size and results 

Figure 4. Overall-survival prediction performance (category B) Figure 5. Validation performance of AI models for overall-survival prognosis
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