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Preclinical models are vital to pain research 

Tools to understand cellular and molecular mechanisms of pain 
• Cells and molecules can be precisely manipulated and studied in vivo 

• Otherwise inaccessible tissues can be assayed with advanced techniques 
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These features can be applied to biomarker discovery and development 

Biomarkers may serve as translational tools for 
preclinical drug development 

Experimental interventions can be evaluated in preclinical studies 
• Ethical and cost-effective 
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Davis et al. Nat Rev Neurol 16, 381–400 (2020) 

Preclinical models in biomarker discovery and development 
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“Hits” can be followed up in subsequent preclinical and clinical studies 
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correlated with 
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Biomarker discovery in preclinical models 
Preclinical models offer advantages for biomarker discovery 
• Homogeneous study population, controlled induction of pain, fewer confounding 

variables (co-morbidities, treatments, etc) 
• Access to CNS tissue 
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Development of biomarkers using preclinical models 
• Clinical studies have identified potential biomarkers 
o MFAP3; GRID2, SCG2, GPR68; anti-GFAP and anti-CRMP2 IgG 
o Could serve as prognostic, diagnostic, pharmacodynamic, and/or predictive biomarkers 

• Putative biomarkers have yet unknown functions in chronic pain 
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Development of biomarkers using preclinical models 
• Clinical studies have identified potential biomarkers 
o MFAP3; GRID2, SCG2, GPR68; anti-GFAP and anti-CRMP2 IgG 
o Could serve as prognostic, diagnostic, pharmacodynamic, and/or predictive biomarkers 

• Putative biomarkers have yet unknown functions in chronic pain 
• Understanding the biological function of putative biomarkers is 

necessary to define their context of use and specificity 

The function of putative biomarkers can be determined in preclinical studies 
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Biomarkers as translational tools for drug development 
Poor translation of analgesics developed in preclinical models 
• Endpoints and outcomes often vary between preclinical and clinical studies 

Patient-reported outcomes, quantitative sensory testing, biochemical markers, etc. 

Biomarkers could serve as unified measures 
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Biomarkers as translational tools for drug development 
Poor translation of analgesics developed in preclinical models 
• Endpoints and outcomes often vary between preclinical and clinical studies 

Patient-reported outcomes, quantitative sensory testing, biochemical markers, etc. 

Biomarkers could serve as unified measures 

Gain mechanistic insights into the results from interventional clinical trials 
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Summary and conclusions 

Preclinical models can support discovery and development of 
human biomarkers of pain 
• Biomarkers may be discovered in preclinical studies 
• Preclinical models can be used to develop biomarkers and guide their 

application 
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Translational biomarkers may enhance preclinical and clinical 
drug development 
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