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Genetics

• RNA-clusters

• Comparison with TCGA

• Clusters→ basal-like

• Clusters close to  luminal

• Each sub-type

• Molecular specificity

• 4 different clusters

Cluster 1
NO PIK3CA mutations
Non-smoker
HG <pT2
High recurrence

Cluster 2
100% FGFR3 mutations
LG 
Tobaccho
Non-invasive
No recurrence

Cluster 3
100% FGFR3 mut, 71% 
PIK3CA mut, no TP53 mut
Tobaccho
All tumors <pT2
Recurrence

Cluster 4
50% FGFR3 mut, 50% 
TP53 mut, no PIK3CA mut
HG ≥ pT2, Cis
Tobaccho
Short survival



Comparison UTUC and UBCa

• HG UTUC and UBCa
• Significant differences in prevalence of somatic alterations

• HG UTUC vs UBCa
• FGFR3 (36 vs 21%)

• HRAS (14 vs 1%)

• CDKN2B (15 vs 4%)

• Less mutated
• TP53 (25-58%)

• RB1 (0-18%)

• ARIDA1A (13-27%)

• UTUC many targetable alterations

Sfakianos Eur Urol 2016
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Risk of bladder recurrence if
FGFR3, KDM6A, CCND1, TP53 mutations
If both tumors clonally related





Metastases closer to UC than UTUC



• 92% of biopsies material sufficient

• TERT promoter 64%

• FGFR3 64%

• Molecular characterization biopsies
• Guide treatment

• Helps in decision making

• Identify high risk patients
• NAC

• Organ-sparing

Eur Urol Focus 2019



Lynch syndrome (LS)

• Autosomal dominant

• Germcell mutations of DNA MMR genes

• Amsterdam 1&2 criteria, Bethesda guidelines

• UTUC treatment varies whether sproadic or LS
• Rare → 2 new cases /100000

• Link with pathologist & genetic oncologist++ (IHC, RT-PCR)

Eur Urol 2022



• Universal staining for MMR loss

• LS in 4.7%

• Ureter more often

• Mostly loss of hMSH2 and hMSH6
• Heterogeneity of hMSH6 expression

• Testing less efficient than in colorectal cancers?

• All immediately RT-PCR?

• MSI-High instability of 2 ore more marker

Urology 2022, Clinical Genitourinary Cancer 2020
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• UTUC 3rd most common

Lynch syndrome (LS) related tumor
• 14x risk of UTUC

• 75x if hMSH2 

• Younger (p=0.005) F>M

• Ureteral location (p=0.01)

• No consensus on screeing protocols

• Urinary cytology not recommended
• Sensitivity 29%

Eur Urol 2022
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Screening

• Which population?

• All known LS patients

• No consensus about screening

• Only hMSH2 mutation carriers?

• Patients with a family history of BC

• Starting at age …? (25-50y suggested)

• Urinary cytology

• Urinanalysis

• Abdominal ultrasound-CT
Eur Urol 2021
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If newly diagnosed
multidisciplinary management



Take home 

• Histology→ same, but caution!!
• Tumor heterogeneity
• Same factors of risk

• Different genetic alterations in bladder und UUT
• TP53/FGFR3

• Bladder and UTUC
• Different molecular groups predominant
• UTUC test MSI+++

• If both tumors present
• Clonal relationship

• Disparate twins….
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