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Gene Drive Risk 
Assessment

Developing Approaches



Gene Drive Research

●Disease control 
• Mosquitoes (malaria) 

• Rodents (ticks → Lyme disease) 

● Conservation/invasive species elimination 
• Rodents (bird predation) 
• Cane toads 
• Fish 
• Golden mussel 

● Agriculture (pest elimination) 
• Rodents 

• Insects

Range of applications



● Early stages: too soon to do project-specific work for most projects 
● Some preliminary work has been done 
○  Problem formulation workshops 

• FNIH 
• AUDA/NEPAD 
• EFSA 

○  Problem formulation for one potential product

Few Projects Have Conducted Biosafety-Related Work

Roberts et al. AJTMH 2017





Risk Assessments

● Wolbachia (Murray et al. 2016) 

● Transgenic Mosquitoes 
CSIRO: Target Malaria 

Brown et al. (2022) 

● Hypothetical mouse 
  Brown et al. (2022)

Journal of Risk Analysis



● US National Academy of Science, Engineering and Medicine 
● Australian Academy of Science 
● RIVM (Netherlands) 
● European Food Safety Authority 
● NExTRAC

Scientific Opinions
Most opinions have not indicated that new risk assessment methodologies are needed.



EFSA
● Receiving environments 
● Comparators 
● Non-GM surrogates 
● Experimental design and statistics 
● Long-term effects 
● Modelling 
● Persistence and invasiveness, including vertical 

gene flow 
● HGT 
● Pathogens, infections and diseases 
● Interactions with target organisms

• Balancing potential benefits/harms  
• Comparing with existing interventions 
• Dealing with ecological and evolutionary 

complexity 
• Considering potential social and ethical benefits/

harms 
• Modeling with limited data 
• Detecting rare events 
• Identifying endpoints with stakeholder and 

community input 
• Dealing with social and cultural complexity 
• Managing uncertainty

NExTRAC

Challenges For Risk Assessment



● Classical biocontrol 
● Invasive species 
● Wolbachia

Other Disciplines
Risk assessments of organisms with similar characteristics can be used to supplement



Snow et al. 2005

Snow 2019

Areas of Concern  Remain The Same



Guidance

● Generic 
○ Cartagena Protocol Annex III (additional guidance to be written on gene drives) 
○ WHO 2018 guidance 
○ Relevant guidance for organisms with similar characteristics (Wolbachia) 

● Gene Drive Specific 
○ Contained use (Australia, Netherlands, ACME) 
○ NEPAD West Africa Integrated Vector Management 
○ Cartagena Protocol AHTEG

Enhanced ACL2



Summary

● Most projects are still too early to do case-specific research on gene drive events 
● Basic risk assessment approaches used with previous GE organisms are appropriate 

Additional challenges need to be addressed 
Borrow from risk assessments in other risk assessment disciplines 

Handling uncertainty 
Modeling 

Borrow from risk assessments of other organisms 
Classical biological control 
Invasive species 
Non-synthetic drives 

● Value of additional guidance yet to be determined


