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  What Happened with the Chinese Gene-Edited Babies? 

• He Jiankui, Assistant Professor South University of Science 
and Technology (China)  
• Use of CRISPR/Cas9 technology to edit genes for the HIV 

co-receptor CCR5 in human embryos for implementation  
•  Public announcement at the Start of the Second 

International summit on Human Genome Editing (Hong 
Kong, November 2018) 
• Male partner HIV-positive à HIV-negative offspring  
•  Led to birth of twins who were mutated for CCR5 genes  

He	Jiankui	
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  Why Was This Event So Controversial? 
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  How Did Our Community React? 

“TAG joins with the scientists and the ethicists who are condemning 
the work as unethical, unjustified, and potentially dangerous”  

– Richard Jefferys  
http://www.treatmentactiongroup.org/content/treatment-action-group-statement-reported-birth-twins-edited-ccr5-genes		



   How Did the Risks Outweigh the Benefits? 

•  There are safe, effective and easier options to prevent mother-to-
child transmission and treat HIV 
•  Alteration of germ line 
•  Incomplete ability of CCR5 gene deletion to prevent HIV        

acquisition 
•  Safety of experimenting with CRISPR/Cas-9 in human                 

embryos not well-established 
•  Informed consent process questionable                                                                                                                       

•  Was there exploitation/coercion? 

•  Did robust regulatory/ethics review occur? 
•  Secretive experiment followed with public announcement before 

carefully peer-reviewed data undermined credibility 

http://www.treatmentactiongroup.org/content/treatment-action-group-statement-reported-birth-twins-edited-ccr5-genes		
There	are	safe,	effective	and	easier	options	to	prevent	mother-to-child	
transmission	and	treat	HIV	
Alteration	of	germ	line	
Incomplete	ability	of	CCR5	gene	deletion	to	prevent	HIV								
acquisition	
Safety	of	experimenting	with	CRISPR/Cas-9	in	human																		
embryos	not	well-established	
Informed	consent	process	questionable																																																																																																																							

Was	there	exploitation/coercion?	
Did	robust	regulatory/ethics	review	occur?	
Secretive	experiment	followed	with	public	announcement	before	
carefully	peer-reviewed	data	undermined	credibility	



			What	Are	Some	Other	Ethical	Issues?	
•  Failure	to	determine	appropriate	study	participants	(‘subject	selection’)	
• At	least	one	of	the	twins	was	a	mosaic	–	nothing	gained	but	exposed	to	
risks	
•  Editing	took	place	after	embryo	started	cell	divisions	
•  Patch	work	of	edited	and	unedited	cells		

• What	happened	to	the	other	embryos	generated	through	IVF	that	were	
gene-edited?	
• He	claimed	another	woman	is	pregnant	who	received	embryos	created	the	
same	way	
•  Slippery	slope	for	enhancements,	designer	babies,	eugenics		
• Deletion	of	CCR5	gene	could	increase	risk	for	other	viruses,	such	as	West	
Nile	(risk	exchange)	
• Could	a	single	experiment	put	an	entire	field	in	danger?	

http://www.treatmentactiongroup.org/content/treatment-action-group-statement-reported-birth-twins-edited-ccr5-genes		



  Informed Consent Issues 



• “The	research	team	is	launching	an	AIDS	vaccine	development	project.”	
• “Gene	editing	in	the	embryo	would	knock	out	the	CCR5	gene.	It	would	
help	these	CCR5	editing	babies	to	obtain	the	genotype	of	the	Northern	
European	to	naturally	immunize	against	HIV-1	virus”	
• “…decrease	the	risk	of	off-target	issues	and	other	risks”	
• “This	technique	may	be	able	to	produce	IVF	baby	naturally	immunized	
against	AIDS”	
• “There	is	a	possibility	that	some	embryos	do	not	have	anti-AIDS	ability”	
• “The	project	team	is	not	responsible	for	the	risk	of	off-target	which	is	
beyond	the	risk	consequences	of	the	existing	medical	science	and	
technology”	



•  “Neonatal	malformations,	congenitally	[sic]	deficiency,	suffering	from	common	
genetic	diseases	belong	to	the	scope	of	natural	risk	of	natural	reproduction,	
the	project	team	does	not	assume	legal	responsibility”	
• Possible	benefit:	“This	research	project	will	likely	help	you	produce	HIV-
resistant	infants”	[rest	of	the	consent	form	explains	how	infant	could	still	have	
HIV]	
•  “If	you	decide	to	leave	the	study	due	to	other	reasons	(…),	you	will	need	to	pay	
back	all	the	costs	that	the	project	team	has	paid	for	you.	If	the	payment	is	not	
received	within	10	calendar	days	from	the	issuance	of	the	notification	of	
violation	by	the	project	team,	another	100,000	RMB	of	fine	will	be	charged”	
•  “Baby’s	photo	on	the	day	of	birth	will	be	kept	by	the	project	team.	The	project	
team	has	the	portrait	right	of	the	infant	and	can	make	it	open	to	the	public”	



  Ethical Considerations for Cell and Gene Therapy 

Favorable Risks and Benefits Balance 
• Risk/benefit assessment is one of the fundamental requirements in ethical 

review of research involving human participants (Aarons) 
• Research must have higher chance of doing good, overall, than doing harm* 
• Researchers should minimize risks and maximize benefits 

• Need to protect participants from excessive risks 
• Difficult to evaluate because there can be asymmetries  

Benefit	 Risk	



  Ethical Considerations for Cell and Gene Therapy 

Other Things to Consider in Evaluating Risks 
•  Innovativeness of interventions 
• Modes of actions 
• Nature of the target 
• Relevance of animal models (pre-clinical evidence) 
•  Stronger evidentiary justification needed for specific groups 

• Uncertainty (major hallmark of FIH studies) 

Benefit	 Risk	



Gene Modification 
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Assessing Risks and Perceptions of Gene Therapy 

•  International survey to investigate gene 
therapy researchers’ perceptions and 
assessments of risks in clinical trials (n = 156)  

 

•  Strength of pre-clinical evidence strongly 
influenced risk disease severity, 
assessments, judgements of acceptable risk 
levels, perceptions of uncertainty, adverse 
events and perceived patient needs, and 
perceived validity/utility of pre-clinical 
models 

 

•  Differences between stakeholder types 
 

•  We have not yet done this research of gene 
therapy related to HIV cure  



DiGiusto	DL	et	al.	Development	of	Hematopoietic	Stem	Cell	Based	Gene	Therapy	for	HIV-1	Infection:	Considerations	
for	Proof-of-Concept	Studies	and	Translation	to	Standard	Medical	Practice.	Viruses	2013;	5,	2998	–	2919.	

 Choice of Study Population Matters Greatly  



Regulatory Perspectives  

Abou-El-Enein	M,	Cathomen	T,	Ivics	Z,	June	CH,	Renner	M,	Schneider	CK,	Bauer	G.	Human	Genome	Editing	in	the	
Clinic:	New	Challenges	in	Regulatory	Benefit-Risk	Assessment.	Cell	Stem	Cell	2017;	21:	427	–	30.		



  U.S. Attitudes of Human Genome Editing 

Scheufele	DA,	Xenos	MA,	Howell	EL,	Rose	KM,	Brossard	D,	Hardy	BW.	U.S.	Attitudes	on	Human	Genome	Editing.	Science	2011;	357(6351):	553	–	4.		



  Prevailing Public Perceptions Matter 

Robillard	JM,	Roskam-Edris	D,	Kuzeljevic	B,	Illes	J.	Prevailing	Public	Perceptions	of	the	Ethics	of	Gene	Therapy.	Human	Gene	Therapy	2014;	25:	740	–	6.	



https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm629493.htm		

•  “The FDA is witnessing a	surge	of	C&GT	products	entering early development”  
•  “We anticipate that by 2020 we will be receiving more than 200 INDs per year” 
•  “By 2025, we predict that the FDA will be approving 10	to	20	C&GT	products	a	year”  
•  “We’re working to expand our review group dedicated to the evaluation of these applications to 
keep	pace	with	the	rapid	expansion in new product development” 

•  “The FDA plans to introduce additional new policy guidance and other advances in our drug 
development framework in 2019” 

•  “Though we are very encouraged by the advances in science and clinical development in this field, 
we remain concerned at the FDA that a number of individuals (…) are working outside	of	regulatory	
compliance” 

•  “We plan additional enforcement actions in 2019 to address products that pose a significant risk of 
potential harm to patients” 

January	2019	



  Safeguards in Place  

•  FDA Investigational New Drug (IND) application process 
• NIH Recombinant DNA Advisory Committee (RAC) (established in 1974) 
•  Points to Consider in the Design and Submission of Protocols for the Transfer of 

Recombinant DNA Molecules into One or More Human Research Participants 

• Good Manufacturing Practices (GMP)                                                                  
(ensures safety, purity and potency) 
•  FDA Guidance documents 



  WHO Forms Committee to Guide Editing of Human Genes 

https://www.who.int/ethics/topics/human-genome-editing/committee-members/en/		



  Experiments on Gene-Edited Embryos on U.S. Soil 

https://www.npr.org/sections/health-shots/2019/02/01/689623550/new-u-s-experiments-aim-to-create-gene-
edited-human-embryos		

•  Team at Columbia University examining newly 
fertilized eggs injected with CRISPR editing tools 
• Goal is to prevent inherited diseases, such as Tay-

Sachs, cystic fibrosis, Huntington’s disease, retinitis 
pigmentosa (blindness) 

• Developmental biologist Dieter Egli conducting 
experiments ‘for research purposes’ 
•  Egli stops modified embryos from development 

beyond Day 1 

	



   Discussion	Points	for	the	Community	
• What	is	our	obligation	to	respond	as	a	community?	
• Should	the	use	technology	like	CRISPR/Cas-9	be	controlled?		
• How	do	we	prevent	scientists	like	He	from	going	rogue?	
• What	about	assessing	risks	for	combination	gene	therapy	
approaches?	
• What	about	fetal	cell	and	gene	therapy	or	cell	and	gene	therapy	
in	pediatric	populations?	
•  Is	there	a	fine	line	between	therapeutic/preventive	warrant	
and	research	purposes?	
• Should	we	consider	unmet	needs	of	study	participants	in	
ethical	decision-making?	
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