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Relevant work at WHO 
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Relevant work at WHO 

No specific work on ethics of CRISPR/Cas9 yet 

No official position of WHO 

More reflection needed 

Welcome this initiative 
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Selected ethical issues 

 "Eco-centrism" 

 Weighing benefits and risks 

 Risks to human health 

 Risks/impact on eco-system  

 Public engagement & acceptance prior to interventions 
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"Eco-centrism" 

 

 Few intrinsic ethical concerns about killing insect 

pests 

 Eco-centric viewpoint:  

– objections to humans modifying the eco-system 

– Opposition to killing any animals 
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Weighing risks and benefits 

 Central ethical consideration in assessing new technologies 

 Benefits:  

– Malaria is one of the most deadly diseases (~ 500.000 deaths/year) 

– If successful, potentially large benefits for public health 

 

 

 

Effect of individual 

control measures? 

Added benefit of 

gene drive? 
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Risks to human health 

 Relevant interaction for human health is biting. Incidental exposure 

through inhalation, ingestion not likely to result in harm ? 

 Likelihood of novel introduced gene flow to humans ? 

 As An. gambiae is an important disease vector, consideration should 

be given to potential alterations in disease transmission; includes 

altered P. falciparum transmission, other human malarial 

transmission as well as altered transmission of other diseases 

 Vector control strategies should be maintained to mitigate failure of a 

single control strategy – e.g. insecticide resistance 
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Risks/impact on ecosystem 

 Likelihood of changes in population size (or elimination) to significantly 

harm biodiversity, whether in air on in water ? 

 An. gambiae interacts with species primarily through feeding on them, 

being consumed as prey. These interactions require consideration for 

species of relevance to the assessment such as threatened or 

endangered species or valued species. 

 Extent to which An. gambiae provides any significant ecosystem 

services? 

 Will incidental contact with An. gambiae carrying gene drives lead to any 

harm? 
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Public engagement for testing GGM 

Source: Guidance framework for testing of GMM. WHO, TDR & FNIH, 2014 

A biologist releases 

genetically 

modified 

mosquitoes in 

Piracicaba, Brazil.  

(Photos: Victor 

Moriyama/Getty Images) 
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Public engagement: background 

Overarching ethical principle:            

Respect for communities 

Democratic governance requires that proposals on 

testing of GMMs be discussed in open manner with 

stakeholders 

 Ethical obligations broader than activities mandated 

by administrative laws or policies 

Regulatory compliance ≠ ethical & community 

engagement obligations 
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Public engagement: levels 

 Within the project team: articulate value and social purpose 

of research; ethical reflection 

 With the host community:  

– obligations to people living within a trial site  

– Clarify interests at stake and respond to concerns 

– Reaching agreement on whether trial should proceed 

 Third parties: Individuals not immediately associated with 

the trial site (public health or intl. development 

organizations, general public) – consider and respond to 

concerns 
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Public engagement: planning 

 Adequate communication & engagement plans should be 

put in place before the earliest stages of field testing 

 Community engagement should start during collection of 

baseline entomological data 

 Community engagement and authorization activities should 

be carried out in Phase 2 of the GMM testing pathway and 

expand in Phase 3 

 In Phase 3, research ethics issues will become more 

prominent 

 Importance of scientific team to be involved in community 

engagement; but need for specialized skills of social 

scientists & communication experts 
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Public engagement for testing GGM 

Public engagement Public engagement: How NOT to do it 

Source: Guidance framework for testing of GMM. WHO, TDR & FNIH, 2014 
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Public engagement Public engagement: Rumour management 

 Rise in mosquito population due to natural causes (floods 

etc.) might be attributed by population to the trial 

 Public opinion could quickly turn 

 Key importance of managing rumours 

 Specialists needed 
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Informed Consent 

 Community agreement 

 Consent of "research subjects" difficult to obtain 

 Concept of GGM quite hard to explain – "control misconception" 

 Opting out may be impossible 

 Feasible, acceptable modality which is in line with ethical norms? 
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Post-trial benefits, intellectual property rights  

 and technology transfer  

 Central concerns motivated by (global) justice 

 Many commercial interests involved 

 Will communities (continue to) have access to the fruits of 

the research? Re-introduction at different intervals 

needed? 

 Prior negotiations with communities needed 
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Outlook  

 More evidence on benefits and risks needed 

 Community buy-in is crucial 

 Rigorous monitoring & evaluation 

 Annual meeting of the Global Network of WHO Collaborating 

Centres for Bioethics (Edinburgh, June 2016):      

decision to start a project to develop guidance on ethics of 

vector-borne diseases 
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Outlook  

 Relevance for Zika, Dengue, Chikungunya etc. 

 Need for further global reflection – is consensus possible? 

 

 

 



Fighting Malaria with CRISPR/Cas9: Ethical implications  

Vienna, 7th September 2016 
19  

Sources 

 Ethical, legal and social issues of genetically modified disease vectors in public health, 

WHO/TDR, 2003 

 Guidance framework for testing of genetically modified mosquitoes, WHO/TDR and FNIH, 

2014 

 Ethical aspects of malaria control and research. Euzebiusz Jamrozik, Vânia de la Fuente-

Núñez, Andreas Reis, Pascal Ringwald and Michael J. Selgelid. Malaria Journal 2015, 

14:518 

 Health research ethics in malaria vector trials in Africa. Wen L Kilama. Malaria Journal 2010, 

9 (Suppl 3):S3 

 Health research ethics in public health: Trials and implementation of malaria mosquito 

control strategies Wen L. Kilama. Acta Tropica 112S (2009) S37–S47 

 Perspectives of people in Mali toward gentically-modified mosquitoes for malaria control. 

John Marshall, Mahamoudou Touré, Mohamed Traore, Shannon Famenini, Charles Tayolor. 

Malaria Jounral 2010, 9:128 

 A CRISPR-Cas9 gene drive system targeting female reproduction in the malaria mosquito 

vector Anopheles gambiae. Hammond et al. Nature Biotechnology, Vol 34, nr 1. 

 



Fighting Malaria with CRISPR/Cas9: Ethical implications  

Vienna, 7th September 2016 
20  

Contact: reisa@who.int 
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