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Biomarkers as clinical trial endpoints in cell 
and gene therapy

Ø Investigators choose endpoints that directly measure the clinical outcome or 
choose an endpoint that is a substitute, or “surrogate” 

Ø Clinical outcomes directly measure whether people in a trial feel or function 
better, or live longer and have a benefit from the therapy. 

Ø Surrogate endpoints may be used instead of clinical outcomes if they take a 
very long time to study, or is well understood. Surrogate endpoints that are 
accepted by the FDA as evidence of benefit have undergone extensive testing 
and are called validated surrogate endpoints. Sometimes surrogate endpoints 
can support an accelerated approval with lesser evidentiary support, when they 
are “reasonably likely to predict a clinical benefit”. 
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How can biomarkers be used as surrogate 
endpoints?

Surrogate endpoints can be characterized by the level of clinical validation:
Ø Candidate surrogate endpoint

– Endpoints are still under evaluation for their ability to predict clinical benefit
Ø Reasonably likely surrogate endpoint

– Endpoints supported by strong mechanistic and/or epidemiologic rationale, 
but the amount of clinical data available for them to be validated. They can 
support FDA’s Accelerated Approval program, to provide patients with 
serious diseases more rapid access to promising therapies.

Ø Validated surrogate endpoint
– Endpoints are supported by a clear mechanistic rationale and clinical data 

providing strong evidence that an effect on the surrogate endpoint predicts a 
specific clinical benefit. 
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What does that mean for C&GT? 
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https://www.fda.gov/regulatory-information/search-fda-guidance-documents/human-gene-therapy-hemophilia



Hemophilia and laboratory diagnosis

Ø Hemophilia is an X-linked congenital disorder characterised by low or 
dysfunctional levels of factor VIII (hemophilia A) or FIX (hemophilia B)

Ø Standard clinical Laboratory Methods to measure factor VIII or factor IX activity: 
– One-stage clotting assays
– Chromogenic assays
– Both methods are known to produce discrepant results

Ø “Approval of Gene Therapy products could be based on Factor Activity levels, if 
scientifically justified.” 1
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Valrox: Four-year data released at the World Federation of 
Hemophilia’s annual meeting 2019

6https://www.evaluate.com/vantage/articles/news/trial-results/all-still-play-haemophilia-gene-therapy-race 

Clinical benefit for patients based on annualized bleeding rate (136 to 1.3) 



Efficacy Endpoints 1

Limited by several scientific considerations. 
Ø Discrepant results in patients treated with Gene Therapy products and 

recombinant or plasma-derived counterparts. 
Ø Lack of molecular characterization of the in vivo expressed protein compared to 

recombinant factor concentrate products produced in vitro. 
Ø Uncertainty regarding clinical benefit introduced by genetically engineered 

modifications 
Need to provide evidence, specific to the GT product, that correlates the factor 
levels with relevant clinical outcomes (e.g., through long term observation of 
patients exposed to the GT product in early stage clinical trials). 
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FDA Recommendation 1
Ø Conduct root-cause analyses to evaluate and explain discrepancies in factor 

assay results obtained from the various assay methods. Otherwise justify a 
specific assay and target factor activity level as a surrogate endpoint for 
consideration. 

Ø Determine a target factor activity level for your product that predicts clinically 
meaningful hemostatic outcomes. We expect that clinical study data will be 
necessary to support that any proposed target factor activity level is likely to 
predict a clinically meaningful hemostatic outcome. 

Ø For products that receive accelerated approval, we recommend that the post-
approval study to verify the product’s predicted effect on clinical benefit use 
Annualized Bleeding Rate as the primary endpoint. 

Ø Communicate early in product development and before submission of an 
investigational new drug application (IND) 

81 FDA,  “Human Gene Therapy for Hemophilia” Guidance for Industry, 2020



Conclusion 

Ø Check the large and ever growing list of validated biomarkers or biomarkers in 
qualification process 

Ø Check for (draft) regulation specific to the disease area
Ø Assays may already be available in clinical labs 

– Check the existing test is fit for purpose 
– Check reference ranges (e.g. normal, disease ranges based disease 

severity)
– Determine how pre-clinical samples will be analyzed using the same assays

Ø Communicate scientific considerations for your particular therapy to regulators 
and CRO 
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A questions and thank you slide

Ø In line with your inspiration 

10



Contact Information

Questions: info@e-b-f.eu

European Bioanalysis Forum vzw 
www.e-b-f.eu
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