
Test at diagnosis to uncover 
Fibroblast Growth Factor Receptor 
(FGFR) alterations in bladder cancer
Biomarker testing for FGFR alterations may help reveal targeted 
therapy options for patients with bladder cancer1

FGFR alterations in cancer

Precision Medicine in Bladder Cancer7

There are four FGFRs 
with kinase activity2

FGFRs are transmembrane 
kinase proteins involved in 
signaling pathways that 
control cellular processes:2
• Proliferation
• Differentiation
• Migration
• Angiogenesis3

FGF/FGFR signaling is pivotal 
for organ development, 
metabolism, and tissue 
homeostasis, notably in key 
organs/ systems, such as:4
• Lung
• Brain
• Heart
• Urinary system
• Skeletal system
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Oncogenic FGFR genetic (somatic) alterations promote tumorigenesis by 
increasing cell proliferation, survival, migration, invasion and angiogenesis3

Head and neck cancer
15% FGFR1 amplifications

Non small cell lung cancer
4% FGFR2 mutations

20% FGFR1 amplifications

Small cell lung cancer
6% FGFR1 amplifications

Intrahepatic 
cholangiocarcinoma

10–20% FGFR2 fusions
Gastric cancer

4% FGFR2 mutations
5–10% FGFR2 amplifications

Urothelial cancer
6% FGFR3 fusions

10–60% FGFR3 mutations
7% FGFR1 amplifications

Frequency of FGFR alterations in cancer5

Breast cancer
7–23% FGFR1/2 
amplifications

Endometrial cancer
12% FGFR2 mutations

Cervical cancer
5% FGFR3 mutations

Rhabdomyosarcoma
7–8% FGFR4 mutations

FGFR alterations are 
detected in 5–10% of 
all cancers. Increased 
detection is observed in 
some types of cancer5

Common FGFR 
alterations include:*6

• Gene amplification
• Mutations
• Fusions

FGFR1 and FGFR3 
genes are altered more 
frequently than FGFR2 
and FGFR4 genes in 
human cancers6

Analysis of genetic
information from patient 
with bladder cancer

Identification of actionable
FGFR alterations and 
prognostic biomarkers

Match patient to 
targeted therapy

The role of FGFR in healthy cells
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*Cancer may have more than one type of FGFR mutation. †Reference laboratories are not a comprehensive list; please check with your reference laboratory to 
see if they can run an FGFR test. 2L, second line; AKT, protein kinase B; DAG, diacylglycerol; DNA, deoxyribonucleic acid; FGF, fibroblast growth factor; FGFR, 
fibroblast growth factor receptor; FISH, fluorescence in situ hybridization; IP3, inositol triphosphate; MAPK, mitogen-activated protein kinase; MEK, mitogen-
activated protein kinase kinase; NGS, next-generation sequencing; PCR, polymerase chain reaction; PI3K, phosphoinositide 3-kinase; PKC, protein kinase C; PLC, 
phospholipase C; RAF, rapidly accelerating fibrosarcoma; RAS, rat sarcoma; RNA, ribonucleic acid.
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The Pathology Journey
Three key steps to identifying genetic alterations

1
Select assay depending on 
genomic alterations under 
investigation and availability 
of tissue
• Tissue
• Urine
• Blood

Specimen 
Collection8 2

• NGS
• PCR
• FISH
• Digital PCR

Molecular 
Testing8,9 3

Clinical report:
• Diagnosis
• Prognosis
• Treatment strategy

Data Interpretation 
and Clinical Reporting8

Strong collaboration between oncologists, 
urologists and pathologists is key for the 
timely and accurate diagnosis and management 
of patients with bladder cancer10,11
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Test at diagnosis to identify FGFR
alterations in bladder cancer
Learn more about the importance 
of testing at J&J Medical Connect
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