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A characteristic that is objectively 

measured and evaluated as an indicator 

of normal biologic processes, pathogenic 

processes, or pharmacologic responses 

to a therapeutic intervention. 
Biomarkers definitions working group: biomarkers and  surrogate endpoints: preferred definitions and conceptual 

framework. Clin Pharmacol Ther 2001;69:89-95 

SURROGATE END-POINT 



SURROGATE END-POINTS 

 

• AS A FACTOR OF STRATICATION 

 

• AS A METHOD TO OBTAIN  

  “ENRICHMENT” 

 

• AS A SUBSTITUTE OF  

  THERAPEUTIC END-POINTS 



Surrogate Endpoints vs. Clinical End-points 

Surrogate endpoints used in drug therapy 

  Surrogates/ Clinical 

Therapeutic Class Biomarkers Endpoint 

Antihypertensive ↓ blood pressure ↓ stroke 

Glaucoma Rx ↓ intraocular pressure ↓ loss of vision 

Osteoporosis Rx ↑ bone density ↓ fracture rate 

Antiarrythmia Rx ↓ arrythmias ↑ survival 

HIV Rx ↑ CD4  ↓ viral RNA ↓ AIDS progression 

Hyperlipidemia Rx ↓ cholesterol ↓ coronary artery dis. 

Antidiabetic Rx ↓ HbA1c ↓ morbidity 

Antibiotics negative culture clinical cure 

Prostate cancer Rx ↓ PSA tumor response 

Adapted from:  Woodcock J. Biomarkers: Physiological & Laboratory Markers of Drug 

Effect. Food and Drug Administration, February 1, 2007. 



Shi and Sargent, 2009 



HbA1c IS NOT A SURROGATE END-POINT FOR 

CARDIOVASCULAR DISEASES IN TYPE 2 DIABETES 

SULFONYLUREAS HbA1C MYOCARDIAL INFARCTION 

 

ROSIGLITAZONE HbA1C HEART FAILURE 

 

 

NEED TO EVALUATE PARAMETERS IMPORTANT FOR PATIENTS 



RIMONABANT 

antagonist of cannabinoid-1 receptor 

 

 

• DECREASE OF BODY WEIGHT 

 

• INCREASE OF HDL, ADIPONECTIN 

 

• DECREASE OF TRIGLYCERIDES, BLOOD        

  GLUCOSE, FASTING INSULIN, LEPTIN 

 

• DECREASE OF TOTAL VOLUME ATHEROMA 



Topol et al., 2010 

CRESCENDO TRIAL 



Schwartz et al., 2012 
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Keene et al., 2014 



XIAO et al., 2012 

NSCLC and TKI 



XIAO et al., 2012 
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*Bria et al 2014: Critical reviews in oncology/hematology 

Tumor Type R2 HR PFS → HR OS 

CRC Adv 0.98 

Breast 0.23 

Prostate 0.22 

Ovarian 0.95 

Tumor Type R2 HR PFS → HR OS 

CRC Adv 0.98 

Breast 0.23 

Prostate 0.22 

Ovarian 0.95 

Renal (Tg agents)* 0.20 



Ciani et al., 2013 
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SURROGATE END-POINTS MUST 

ALWAYS BE VALIDATED FOR ANY 

GIVEN DRUG OR TREATMENT. 

THEY CANNOT BE EXTRAPOLATED 

TO THERAPEUTIC END-POINTS. 



Composite end-point 

• A single measure of effect, based on a 

combination of individual endpoints. 

• Particularly useful for drugs that can benefit 

patients in several ways or if component events 

are infrequent. 

– “Clinical Worsening” :  

• may include categorical decline in functioning, worsening 

symptoms, addition of a new medication, hospitalization due 

to the disease, death, etc.  

• (HRQOL instruments) 

• Often analyzed as time to first event. 

 

 



Lapostolle et al., 2007 



Ferreira-Gonzàlez et al., 2007  



Composite end-point considerations 

• Each component should itself be clinically meaningful. 

– Ideally, each component would be approximately equally 

meaningful. 

• “Success” should not be concluded if driven by a less 

meaningful  component, if there is evidence of a therapeutic 

disadvantage on  a more meaningful component.  

• The composite should not include individual components for 

which a treatment effect is not expected. 

• May complicate communication of the established benefit of 

a drug.  

• There may often be inadequate evidence to establish a 

treatment effect on any of the components individually.  

 


