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Biomarker:
A defined characteristic that is measured as an indicator of biological processes…..molecular, histologic, imaging or physiologic
characteristics are examples of biomarkers
FDA & National Institutes of Health. BEST (Biomarkers, Endpoints, and other tools) resource. NCBI http://www.ncbi.nlm.nih.gov/books/ NBK326791 

Biomarker uses:
screening for disease, diagnosis, and staging, targeting treatments, guiding patients stratification, predicting and
monitoring therapeutic efficacy and/or toxicity
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The genome is the entire genetic information of an organism

Analyzing the whole genome using next-generation sequencing (NGS) technology provides 
the analysis of the whole genome, which is the most comprehensive collection of an 
individual’s genetic information.

Genomics refers to the whole genome

Genetics refers to a specific gene
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TCGA

The combination of words is a gene that encodes for a protein

Genes are like instructions for ingredients (proteins) of a recipe

Our genome is composed of about 20.000 genes
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A mutation is a typo in the DNA

Mutations occur during our life and they are affected by environment, diet, lifestyle

Cancer is an uncontrolled cell growth caused by key DNA mutations that occur during a lifetime. Hence, cancer risk
increases with age

Genes are like instructions for ingredients of a recipe

benign variant
(Percorino)

benign variant
(Parmigiano)

pathogenic variant
(no pasta)

DNA variations can include:
• single-nucleotide variants (SNVs)
• small insertions and deletions (indels)
• copy-number variations (CNVs)
• structural variants (SVs)
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benign variant
(Percorino)

benign variant
(Parmigiano)

pathogenic variant
(no pasta)

DNA variations:
• single-nucleotide variants (SNVs)
• small insertions and deletions (indels)
• copy-number variations (CNVs)
• structural variants (SVs)
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[Haffner MC et al, Nat Rev Urol 2020]
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[Haffner MC et al, Nat Rev Urol 2020]

Germline: genomes inherited by the parents

Germline tests: blood, saliva
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Genome-wide association studies (GWAS)

Multiancestry Genetic Risk Score (GRS):
269 common germline genetic variants

[Conti DV et al, Nat Genet 2021]

Genomic germline
Germline: genomes inherited by the parents

Germline tests: blood, saliva

9



Genomic germline

Genetic Risk Score (GRS) based on genomic analysis
• 5222 AS pts (70% low-risk)
• Median FU 6.7 y
• 1609 (30.8%) pts reclassified

Germline: genomes inherited by the parents

Germline tests: blood, saliva

[Jiang Y et al, Human Genet Genom Adv 2022] 10



Genetic germline

[Carter HB et al, Eur Urol 2022]

Germline: genomes inherited by the parents

Germline tests: blood, saliva
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[Haffner MC et al, Nat Rev Urol 2020]

Somatic: tumor specific

Somatic tests: tumor tissue, cancer
cells in the blood
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PCa genome

The
Cancer
Genome
Atlas

Somatic: tumor specific

Somatic tests: tumor tissue, cancer
cells in the blood
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Genomic tissue-based biomarkers

[Eggener SE et al, J Clin Oncol 2019]

Somatic: tumor specific

Somatic tests: tumor tissue, cancer
cells in the blood
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Genomic tissue-based biomarkers

Somatic: tumor specific

Somatic tests: tumor tissue, cancer
cells in the blood
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Men who are considering active surveillance…with higher-risk…may benefit from a 
biomarker, although…test results are often equivocal in this scenario

• Several of the biomarkers are pre-diagnostic

• No validated risk thresholds

• No consensus on incremental improvement in accuracy compared with clinical models

• Literature on the “clinical utility” lacks meaningful clinical outcomes

• Studies among Caucasian men

• No prospective studies have validated the use of biomarkers in the decision-making process



[Haffner MC et al, Nat Rev Urol 2020]

Germline: genomes inherited by the parents

Germline tests: blood, saliva
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benign variant
(Percorino)

benign variant
(Parmigiano)

pathogenic variant
(no pasta)

DNA variations:
• single-nucleotide variants (SNVs)
• small insertions and deletions (indels)
• copy-number variations (CNVs)
• structural variants (SVs)
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Population risk

5%

15%

30%
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Family history of prostate/breast/ovary/pancreas cancer

BRCA2 mutated-patients

[Carter HB et al, Eur Urol 2022]

• 1211 AS pts (96% GG1, 4% GG2)
• Median FU 3 y
• 289 (23.8%) pts reclassified
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Tumor-based

Serum biomarkers
PHI=([-2]proPSA/fPSA) x √tPSA

4K (tPSA, fPSA, iPSA, hK2)

Urine biomarkers
PCA3

SelectMDx
ExoDx

Tissue biomarkers
Decipher
Oncotype
Prolaris
Promark [Luiting HB et al, Eur Urol 2022]
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• Genetics vs genomics
Genomics refers to the whole genome, genetics to some specific gene. We have BRCA genetic (germline and somatic) test which is 
available in clinical practice. Tumor tissue-based (Decipher, Prolaris, Oncotype, etc.) need further investigation

• Somatic vs Germline
Somatic refers to genomic or genetic mutations of tumor cells/Germline refers to genomic or genetic mutations of host cells

• Hereditary male-female cancers/an idea of what may happen in family/tree
There are epidemiologic data on familial and genetic predisposition, which means that a family history increases 3 to 8 fold the risk 
of PCa compared with the general population 

• When earlier controls
Family history, BRCA2 mutated

• Benefit for patients already diagnosed
BRCA2 mutated – use of PARP inhibitors. Genomic tissue-based test (Decipher, Prolaris, Oncotype, etc.)?

• Spectrum of tests
PSA derivatives, genomic tissue-based biomarkers

• When insisting to get a test, pay, or social
No answer at the moment

• Relation to Active Surveillance
BRCA2 mutated more intensive AS protocol, PSA derivatives may be used to intensify or de-intensify AS protocols 24
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