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Prognostic versus predictive markers:

An important distinction

Some markers can have both 

predictive and prognostic value

Prognostic

Provide information 

on outcome 

independent of the 

therapy that is used

Predictive

Provide information 

on outcome with 

regard to a specific 

therapy
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The wind of change

The Edwin Smith Surgical Papyrus, 2500-3000 B.C.

Precision Medicine begins with precision diagnostics 





Prognostic and Predictive Biomarkers in 

Oncology

• Single gene or protein measurement

– ER expression, HER2 amplification, EGFR or 

KRAS mutation

• Score or classifier that summarizes 

expression levels of multiple genes



Why do we need biomarkers

• The lack of biomarkers reduces the efficacy of 

many anti-cancer drugs, ranging from cytotoxic 

chemotherapy to antiangiogenics.

• some outstanding biomarkers have been 

successfully incorporated into standard oncology 

practice, transforming drugs with limited efficacy 

in unselected patients into core elements of our 

therapeutic arsenal.
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Methodological characteristics of studies that identified 

predictive biomarkers that are routinely used in clinical 

practice for solid tumors

Very few patients, monotherapy, retrospective trials, mechanism based.  



Poste G, Nature 2011



▪ Inform whether a treatment is 

appropriate for an individual patient.

▪Low response rate in the general 

population, improved by using the 

biomarker.

▪Reasonable positive result in the general 

population.

What is a good biomarker?
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Things to consider

• Retrospective analysis of tissues/samples 

collected in prospective trials. 

• Extreme responders.

• Mechanism based vs. “omics”.

• Sample quality.

• Sample needed for testing. 

• No convention on study size.

• Validation. 



Davies JC et al, Nat Rev Drug Discovery



Traditional Clinical Trial Approaches 

• Based on assumptions that 

– Qualitative treatment by subset interactions are 

unlikely

– “Costs” of over-treatment are less than “costs” of 

under-treatment

• Neither of these assumptions is valid with 

most new molecularly targeted oncology 

drugs
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