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Stem	cell	transplantation	in	HIV	patients	

•  People	living	with	HIV	have	a	higher	risk	for	hematological	malignancies,	such	as	acute	
myeloid	leukemia	(AML),	or	lymphoma‘s	and	often	require	a	transplantation	with	donor	
stem	cells	(allogeneic	stem	cell	transplantation,	allo-SCT)	

•  People	living	with	HIV	have	an	lower	overall	survival	rate	after	allo-SCT	as	compared	to	
a	matched	control	group	of	HIV	negative	individuals		

Sutton	et	al,	Br	J	Hematol	2001;	Hutter	et	al,	aids	Res	Ther	2016;		Kaner	et	al,	
Blood	2016;	Aboulafia	et	al,	AIDS	2002;	Ryu	Intern	Med	2001	

	
	

Timothy	Brown,	the	so	called	“Berlin	patient”	was	cured	from	both	AML	and	
HIV-infection	after	allo-SCT	with	CCR5Δ32	donor	cells	(12	years	ago)	

Special	about	these	cells?	
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•  “Berlin	patient”:	diagnosed	with	AML	and	transplanted	twice	with	CCR5Δ32	donor	cells1	

•  	Transplanted	in	2007,	received	total	body	irradiation	and	severe	chemotherapy	

• 							Stopped	cART	at	the	moment	of	the	first	allo-SCT	and	no	viral	rebound	occurred	
	
•  	Prior	to	allo-SCT	a	few	virus	variants	predicted	to	use	the	CXCR4	coreceptor	
	
•  	Laboratory	analyses	demonstrated	that	these	variants	still	depended	on	CCR5	

	for	viral	entry	and	could	not	infect	the	donor	cells	of	the	“Berlin	Patient2	
	

	

	
	

	1Hutter	et	al,	NEJM,	2008;	2Symons	et	al,	CID,	2014;	3Kordelas	et	al,	NEJM,	2014		

Treatment	interruption	in	HIV	patients		
transplanted	with	CCR5Δ32stem	cells	

	
	

One	other	patient	described,	the	so	called	“Essen	patient”	who	stopped	cART	
during	allo-SCT	using	CCR5Δ32	donor	cells3	



•  “Essen	patient”:	diagnosed	with	anaplastic	large-cell	lymphoma	and	transplanted	with		
		CCR5Δ32	donor	cells1	

	

•  27	year	old	HIV-1	infected	patient	transplanted	in	2012	

•  Successful	engraftment	

•  cART	interruption	7	days	before	transplantation	

•  Rebound	of	virus	3	weeks	after	transplantation	

•  Laboratory	analyses	revealed	this	was	related	to	pre-existing	CXCR4-tropic4	

	
	

1Kordelas	et	al,	NEJM,	2014;	4Verheijen	et	al,	CID,	2018		

Treatment	interruption	in	HIV	patients		
transplanted	with	CCR5Δ32stem	cells	(peri-SCT)	



	

•  Boston	Patients:	transplanted	with	CCR5WT	donor	cells1	

-	After	allo-SCT:	no	HIV	DNA	and	infectious	virus	detected	in	blood	and	rectal	tissue	
-	2.6	-	4.3	years:	ATI	and	viral	rebound	was	observed	after	12,	32	weeks	
- Rebound	virus	was	related	to	viral	PBMC	DNA	sequences	observed	before	allo-SCT	

•  Minnesota	Case:	transplanted	with	CCR5WT	donor	cells2	

- After	allo-SCT:	HIV	DNA	+/-	detectable	in	PBMCs,	no	infectious	virus	detected	in	blood	
- In	situ	hybridization	was	negative	in	colon		
- 2.1	years:	ATI	and	viral	rebound	was	observed	after	41	weeks	
- Rebound	virus	is	phylogenetic	distinct	from	circulating	PBMCs	prior	to	allo-SCT	

	

1Henrich	et	al,	Ann.	Intern.	Med.,	2014;	2Cummins	et	al,	PLoS	Medicine,	2017			

Treatment	interruption	in	HIV	patients		
transplanted	with	CCR5WT	stem	cells	(post-SCT)	



	

• Raising	the	Question:	What	were	the	determinant	for	cure	in	the	“Berlin	Patient”?		

-  “Berlin	Patient”	had	inherited	already	one	CCR5Δ32	gene	defect	from		one	of	his	
parents	

-				CCR5Δ32	donor	cells	
	
-  Received	two	transplants	

-  Total	body	irradiation	

-  Conditioning	regime,	severe	chemotherapy	

-  Mild	Graft	versus	Host	Disease		

	

What	were	the	determinants	for	cure		
in	the	“Berlin	Patient”	



IciStem	Consortium	
	

International	collaboration	to	guide	and	investigate	the	potential	for	HIV	cure	in	HIV-

infected	patients	requiring	allogeneic	stem	cell	transplantation	for	hematological	

disorders	

AIM	1	
To	guide	clinicians	 involved	 in	allogeneic	
SCT	 procedures	 in	 HIV	 infected	
individuals	

AIM	2	
To	 better	 understand	 the	 underlying	
biological	 processes	 leading	 to	 viral	
reservoir	reduction	and	potential	cases	of	
HIV-1	eradication/remission.	

www.icistem.org	
Principal	Investigators:	
Javier	Martinez	Picado	
Annemarie	Wensing	



Overview	of	CCR5Δ32	donor	search 



•  45	patients	registered	from	9	different	countries	
•  39	patients	have	been	transplanted;	26	patients	are	still	alive	
•  Median	follow-up:	1707	days	(>4.5	years)	

19	patients	beyond	1th	year	post-SCT	
	

	
	
	
	

	

Overview	of	registration 

CCR5WT	or	heterozygous	 CCR5Δ32	
Adult	donor	

Umbilical	Cord	
29	 7	

		1	 2	

36	

3	
30	 9	

alive	 22	 4	

alive	

25	
1	



IciStem	Consortium	
	
International	collaboration	to	guide	and	investigate	the	potential	for	HIV	cure	in	HIV-

infected	patients	requiring	allogeneic	stem	cell	transplantation	for	hematological	

disorders	

AIM	1	
To	guide	clinicians	 involved	 in	allogeneic	
SCT	 procedures	 in	 HIV	 infected	
individuals	

AIM	2	
To	 better	 understand	 the	 underlying	
biological	 processes	 leading	 to	 viral	
reservoir	reduction	and	potential	cases	of	
HIV-1	eradication/remission.	

www.icistem.org	
Principal	Investigators:	
Javier	Martinez	Picado	
Annemarie	Wensing	



Development	of	ultra-sensitive	techniques	
		
•  Many	different	HIV-1	variants	can	be	observed	worldwide	and	have	a	
slightly	different	genome;	important	for	all	the	genome	based	detection	
methods	

•  Single	copy	of	HIV	RNA	in	10	mL	of	plasma	or	CSF1		
•  Single	copy	of	HIV	DNA	in	millions	of	cells2		

•  Single	infectious	virus	in	millions	of	cells	(PBMC	or	humanized	mouse	viral	
outgrowth	assay)3	

	

1Duarte	et	al,	Lancet	HIV,	2015;	2Bosman	et	al,	JIAS,	2018	;	Metcalf	et	al,	JID,	2015			
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Blood	

Leukapheresis	

CSF	

Lymph	node	

Ileum	
biopsy	

Bone	Marrow	



Analyses	of	the	dynamics	of	the	viral	reservoir 



Analyses	of	the	dynamics	of	the	viral	reservoir 

•  Only	curative	intervention	in	which	a	reduction	of	the	viral	reservoir	is	observed		

•  In	the	presence	of	antiretroviral	therapy	

•  No	difference	between	patients	received	CCR5WT	cells	or	CCR5Δ32	donor	cells	
	



IciStem	
Patient	 HSCT	 Year	of	

transplant	

Single	copy	
assay	(HIV-
RNA	cp/ml)	

Total	DNA	(cp/
106	CD4)		

qVOA	in	CD4	
(IUPM)	

Ileum,	CSF,	
LN,	BM	

1	 CCR5WT	 2012	 5		 25	 0.034	 -	

3	 CCR5WT	 2013	 undetectable	 undetectable	 undetectable	 undetectable	

6	 CCR5WT	 2014	 undetectable	 undetectable	 undetectable	 undetectable	

17	
	
CCR5WT	 2010	 undetectable	 undetectable	 undetectable	 undetectable	

27	
	
CCR5WT	 2009	 undetectable	 undetectable	 undetectable	 undetectable	

28	 CCR5WT	 2013	 undetectable	 undetectable	 undetectable	 undetectable	
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Summary	

•  IciStem	has	identified	>22.000	CCR5Δ32	donors	that	can	be	used	for	allo-SCT	

•  IciStem	has	compiled	the	largest	registry	of	allo-transplants	in	people	living	with	HIV	
•  Clinical	information	
•  Clinical	samples	

•  Developed	an	array	of	ultra-sensitive	techniques	to	analyse	the	viral	reservoir	

•  After	allo-SCT,	a	sharp	decline	in	HIV	DNA	in	the	blood,	CSF	and	tissue	is	observed	to		
						below	the	level	of	detection	in	most	transplanted	patients	
	
	
	



Directions:	

	
• Patients	transplanted	with	CCR5WT	donor	cells	are	candidates	for	ATI	with	cure	intervention	

•  Clinically	stable;	>	2	years	post	transplant;	>	1	year	post	immune-suppression	
•  Undetectable	viral	reservoir	in	blood,	CSF	and	tissue		
•  2019:	include	5	patients	who	will	receive	broadly	neutralizing	antibodies	for	8	months	
•  Additional	follow-up	of	10	months	

• Patients	transplanted	with	CCR5Δ32	donor	cells	
•  Four	patients	are	alive	
•  Data	on	two	patients	are	going	to	be	presented	at	CROI	as	late	breaker	abstracts	

•  IciStem	patient	#36,	oral	presentation	5th	March	11.45	hours,	room	6E	
•  IciStem	patient	#19,	poster	presentation,	6th	March,	14.30	hours,	4EF		
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