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Presentation

• Definition & rationale for surrogate endpoints 

in oncology trials

• Risks of surrogate endpoints

• Best practice for use of surrogate endpoints 

in oncology research

– Validation

– Improved reporting



Surrogate Endpoints – Definition

• An endpoint that is used in clinical trials as a 

substitute for a direct measure of how a patient 

feels, functions, or survives. 

• A surrogate endpoint does not measure the clinical 

benefit of primary interest in and of itself, but rather 

is expected to predict that clinical benefit or harm 

based on epidemiologic, therapeutic, 

pathophysiologic, or other scientific evidence.



Surrogate endpoints - rationale

• Improve trial efficiency 

– Reduce trial follow up, sample size, and thus, overall cost

• Reduce final outcome bias

– Oncology: use of cross over (rescue) treatments in metastatic 

setting introduce OS bias

• Accepted by regulators (FDA/EMA) in drug licensing 

– “accelerated pathway” approval/orphan drug and biologic 

indications



FDA table of oncology surrogates

Surrogate endpoint Treatment setting

Durable objective response rates 

(ORR)

solid/heam

Progression-free survival (PFS) solid/heam

Disease-free survival (DFS) solid [adj]

Event-free survival (EFS) solid/heam

Pathological complete response breast

Metastasis-free survival nonmetastatic castrate-

resistant prostate

Plasma testosterone

levels

adv prostate

Major hematologic & cytogenic 

response

heam

Major molecular response haem

https://www.fda.gov/drugs/development-

resources/table-surrogate-endpoints-were-basis-

drug-approval-or-licensure



Use of surrogate endpoints
Disease-centered characteristics Patient-centered characteristics

Biomarker

defined characteristic (molecular, 

histologic, radiographic, or 

physiologic that is measured as 

an indicator of responses to an 

exposure or intervention, 

including therapeutic 

interventions*

Final patient relevant 

outcome

measurement that reflects how an 

individual feels, functions, or 

survives.

Most credible measurement when 

assessing the risks and benefits of 

interventions**

e.g., SBP/LDL-chol
Cardiovascular events

e.g., PFS/ORR
Overall Survival

*FDA-NIH Biomarker Working Group, 2021

**https://jamanetwork.com/journals/jama/fullarticle/2762451



Use of surrogate endpoints
Disease-centered characteristics Patient-centered characteristics

Intermediate outcome

an endpoint measuring a clinical 

outcome that can be measured 

earlier than an effect on [final 

outcome] and that is considered 

reasonably likely to predict the 

medical product’s effect on [final 

outcome]” *

Final patient relevant 

outcome

e.g., exercise capacity
HF Mortality/HRQoL

e.g., fruit & veg consumption CV events

*FDA-NIH Biomarker Working Group, 2021



Risk of surrogates

• Overestimation of treatment effects (& cost-effectiveness)

• Surrogate failure: no true (final outcomes) benefit or more 

harm than benefit



Overestimation of treatment effects



Bevacizumab (Avastin) & Breast Cancer 

Feb 2008 FDA 

approval for 

mBC HER2-ve 

not received 

prior chemo

OS HR (95% CI)

Cape +placebo vs Cape +BV 0.85 (0.623 to 1.14)

Tax/Anthra + placebo vs Tax/Anthra + BV 1.03 (0.77 to 1.38)

Jul 2010 FDA 

withdrew 

approval

EMA approval 

remains



Validation of surrogate endpoints 

• It is fundamental then to establish the “validity” of a putative surrogate

• i.e., the effect of the intervention on the propsed surrogate endpoint reliably 
predicts its effect on the final patient relevant outcome 

Experimental 
evidence

Observational 
evidence

Biologic 
evidence

Association between the  

surrogate and the final 

patient-relevant outcome

Association between the treatment-

induced change on the surrogate 

associated with a treatment-

induced change on the final patient-

relevant outcome



Validation of Surrogate Endpoints

➢Variety of proposed statistical 

techniques and metrics for 

validation

➢Correlation-based’ and ‘meta-

analytic’ approaches currently 

dominate the field 

➢ Individual-level association 

(Observational or 1 RCT 

suffice) & Trial-level 

association (several RCTs 

needed)



Performance of Proposed Oncology 

Surrogate Endpoints
• 164 meta-analyses across 

all cancer types/settings

• Categorised associations 

as ‘high’ if r>0.7 or 

R2>0.50

• Only 12 meta-analyses 

achieved this criteria 



Conclusions

• Surrogate endpoints (for OS) widely used in interventional 

trials in oncology and will continue to be… 

– involve a trade off before trial efficiency/speed of access vs decision 

uncertainly 

• Focus licensing/coverage/clinical practice on surrogate 

endpoints with strong statistical evidence of validation

– OS can be confounded due to treatment-over/use rescue therapy

– Setting specific (treatment regimen, treatment line, cancer type, 

cancer stage) association

• Future application

– Increased focus on HRQoL? New surrogates for immunotherapy? 

More transparent trial reporting
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Cancer cachexia

The next e-ESO Session 
will take place on 3rd May 2022, at the same time

To share your e-Eso experience use:

#e_ESO

Expert: Prof Jann Arends, University of Freiburg, Freiburg, Germany

Discussant: Dr Tora Skeidsvoll Solheim, St.Olavs University Hospital, Trondheim, Norway

Thank you!

for participating in this

e-session
For additional information, please visit 

www.e-eso.net


