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Emerging evidence for second-line treament options in muscle-invasive bladder cancer not 

responding to cisplatin based chemotherapy

Invasive tumors
n=133 

Performance of published subtyping methods in invasive bladder cancer

after neoadjuvant chemotherapy (NAC)

Discovery of molecular classes in invasive bladder cancers after 

neoadjuvant chemotherapy

Consensus cluster 4: Characteristics of scarcification and wound healing

Consensus cluster 3: Strong immune signature and loss of basal-/luminalness

Pre to post neoadjuvant chemotherapy

Matched pairs
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Investigations of specimens in this dataset
Gene expression
HuEx microarray
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Cisplatin-resistant bladder cancer

• Molecular alterations induced by chemotherapy are poorly characterized

• Early data available on alterations on genome and transcriptome level 1, 2

Aim of the present study:

Molecular characterization of cisplatin-resistant bladder cancer

TURBT before 
neoajduvant chemotherapy

Neoadjuvant chemotherapy
≥3 cycles (platinum-based)

Cystecomy 

n=343 

• Quantification of 
  tumor content

• Tumor regression 
  grading 7

• Basal: KRT5/6, CD44

• Luminal: GATA3, PPARγ

• Immune infiltration: CD8

• Proliferation: KI-67

• Performance of subtyping 
  methods 1, 3, 4, 5, 6

• Consensus clustering: 
  Discovery of molecular classes
• Investigation of biological 
  characteristics of classes

• Enrichment analysis of 
  gene signatures
• Concordance to protein 
  expression

Former tumor bed
n=21 (scar)
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Lower concordance accross different subtyping methods
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• Robust four cluster solution

• CC1: Basal phenotype

• CC2: Luminal phenotype

NES: 1.88
p: 0.010 

FDR: 0.010
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NES: 1.77
p: 0.018 

FDR: 0.024
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Univariable survival analysis

1. Existing molecular subtypes are not readily applicable to post-chemotherapy bladder 
cancer. 
2. Two post-chemotherapy subtypes (CC3/CC4) lack clear basal or luminal gene 
expression. 
3. Two post-chemotherapy subtypes (CC1/CC3) are highly immune infiltrated. 
4. CC4: Gene expression resembles tumor bed scar and patients show favourable 
prognosis. 
5. Further investigation will determine whether these subtypes can be used to guide 
second line therapy.
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Tumor regression grading
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TRG 2: predominant fibrosis containing scattered residual cancer 
cells
TRG 3: residual cancer with minor component of fibrosis or 
absence of regressive changes
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Variables HR CI 95% p-value
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0.07-0.47
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Multivariable survival analysis

Results

CC4 vs Scar Tissue
p<0.01 & fc >0.2

Luminal axis Basal axis

TURBT

NAC

Luminal-like phenotype
(GATA3+ / KRT5/6)
Low immune infiltration
Low proliferation

CC2 Luminal

High immune infiltration
Strong immune genes
Weak cancer signals
Moderate proliferation

CC3 Immune

Basal-like phenotype
(KRT5/6+ & GATA3-)
Immune infiltrated
Highest proliferation

CC1 Basal

Stromal phenotype
Weak cancer signals
Low proliferation
Favorable prognosis

CC4 Scar-like

Targeted therapy Checkpoint inhibition Checkpoint inhibition Partial responders
Adjuvant chemo?

Conclusions
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