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What is environmental risk assessment?
◦ How do we do it?
◦ How is it different from research science?

Description of a series of workshops and consultations involving problem 
formulation exercises
◦ Considering use of gene drives to reduce incidence of malaria
◦ VERY compressed summary of results
◦ Broad protection goals with relevance to this application of gene drives

Lessons learned and conclusions about gene drive risk assessment for 
other insects and applications
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“Environment” in this case includes:
◦ Physical environment
◦ Biological environment (i.e. ecology)
◦ Human environment

Specific parameters to be 
considered for ERA usually are 
incorporated into laws and 
regulations
Risk assessment is “case specific”
◦ You can’t do one for “all gene drive 

insects”

Environment

TraitInsect
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Risk assessment makes use of science
◦ Uses credible data
◦ Logical and rational examination of the real world

But the assessment itself is not purely science
◦ Doesn’t generate “new” knowledge
◦ Incorporates judgments about relevance and significance of information

◦ This is inseparable from the assessment

Risk assessment is not research!
◦ It is time sensitive, and is done to support decision making
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“If I had only one hour to save 
the world, I would spend fifty-
five minutes defining the 
problem, and only five minutes 
finding the solution.”

-Albert Einstein (probably not)

Problem Formulation is the name 
given to a scoping process that 
typically involves:
◦ Identifying Broad Protection Goals
◦ Refining those broad protection 

goals to more specific protection 
goals you think are directly relevant 
to your case

◦ Identifying ways to measure the 
potential “harms” to 
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Workshop
◦ Reston, Virginia, May 25-27, 2016

Consultations
◦ Accra, Ghana, Oct. 17-19, 2016
◦ Nairobi, Kenya, June 20-22, 2017
◦ Gabarone, Botswana June 26-28, 2017
◦ Libreville, Gabon, Feb. 20-22, 2018
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To begin conversations about environmental or ecological risks that 
may be associated with the use of gene drive mosquitos for malaria 
control in Africa
To identify areas where researchers and development programs 
should be thinking about collecting data in support of risk 
assessment
Provide a rational starting point for developers, researchers, and 
regulators to think about the use of gene drive technology for 
malaria control
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Day 1: Information to Inform Problem 
Formulation
Day 2: Breakouts using Hypothetical Case 
Studies
Day 3: Review and Discussion

Scientific & 
Technical 

Background

Breakout 
Groups

Review and 
Discussion
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Human 
Health

Animal Health 
(i.e. livestock) Biodiversity Water Quality

Pertinent Broad Protection Goals

Non-Pertinent Broad Protection Goals:
• Soil Quality
• Air Quality
• Natural Resources (other than biodiversity)
• Agricultural Production (excluding animal health)
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The relevant interaction for human 
health is biting
Proteins encoded by genes introduced into Anopheles gambiae, 
including components of the gene drive and markers, should be 
considered with respect to toxicity and allergenicity potential.
Horizontal gene flow to humans is extremely unlikely to occur.
Because Anopheles gambiae is 
an important disease vector, consideration should be given to 
potential alterations in disease transmission

Human Health
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Anopheles gambiae is not a 
“keystone” species in the 
environment and is not known to provide any non-redundant 
ecosystem services
Anopheles gambiae interacts with
other species by feeding on them, 
being consumed as prey, or competing with them. 

Biodiversity
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Anopheles gambiae is not known to be 
the sole or primary food source for any 
organism, with the possible exception of a few species of spider known to 
prefer Anophelines.
Removing Anopheles gambiae from the environment is unlikely to harm 
species that feed on it, due to the availability of other prey, including 
Anophelines.
◦ Birds, bats, fish etc.
◦ This is primarily relevant for suppression strategies

Consideration should be given to any proteins introduced into Anopheles 
gambiae (including gene drive components or markers) for toxicity to 
other species

Biodiversity
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Gene flow to other species 
within the Anopheles gambiae s.l. complex through hybridization is 
likely, and does not create additional pathways to harm.
Horizontal gene transfer is not likely to occur to other organisms on 
any relevant time scale and is not a pertinent pathway to harm

Biodiversity
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Population Suppression
◦ Gene Drive Mosquitos for 

population suppression are 
designed to eventually reduce in 
numbers in the environment over a 
relevant time.

Population Alteration
§Gene Drive Mosquitos for 

population alteration are designed 
to persist in the environment over a 
relevant time.
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We have experience with risk assessment for insects from biocontrol 
activities
Do not over-focus on the molecular genetics!
◦ 25+ years of ERA for GE plants suggest that this wastes a lot of time and 

energy while contributing very little to the risk assessment

Risk assessments for gene drive insects should be conducted in the 
context of current control activities
◦ Most of these insects are likely to be the target of control or eradication 

programs

Don’t focus on interesting research questions
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I want to acknowledge the incredibly hard work of all the people participating in 
all of these events, although I can’t possible name them all:

Colleagues at the ILSI Research Foundation
◦ John Teem (especially for slides), Libby Williams, Karin Christianson, and Layla Tarar

Foundation for the National Institutes of Health
Providing financial support to allow ILSI Research Foundation to be part of this work

New Partnership for African Development
◦ Initiating, organizing managing and hosting the consultations in Africa

Speakers at all five workshops
Participants in Reston, Ghana, Nairobi, Gabarone, and Libreville
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http://www.ajtmh.org/content/journals/10.4269/ajtmh.16-0726#html_fulltext

http://www.ajtmh.org/content/journals/10.4269/ajtmh.16-0726

