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Shaping	CTL	Immunodominance	With		
Conserved	HIV	Vaccines	After	Early	Treatment	(BCN01)			

Background	
Therapeutic	 T-cell	 vaccines	 targeting	 the	 most	 conserved	 regions	 of	 the	 HIV-1	 proteome	 have	 the	 potential	 to	
enhance	host	immune	control	and	facilitate	clearance	of	the	latent	reservoir.	HIVconsv	vaccines	(Fig	1)	vectored	by	
chimpanzee	adenovirus	(ChAdV63)	and	modified	vaccinia	virus	Ankara	(MVA)	have	been	shown	to	induce	high	levels	
of	effector	T	cells	in	healthy	individuals	(HIVCORE02	trial;	Borthwick,	2014).	

Fig	2.	Flow	Chart	of	Study	Design	

BCN01	 (NCT01712425)	 is	 a	 phase	 I,	 multicenter	 trial	 to	
evaluate	the	safety,	 immunogenicity	and	impact	on	the	
latent	reservoir	of	 	a	combined	ChAdV63-MVA.HIVconsv	
vaccine	 in	 early-treated	 individuals	 (<6m	 from	 HIV-1	
infection,	 n=24)	 who	 initiated	 TDF/FTC/RAL	 1	 wk	 after	
diagnosis.	(Table	1)	

2.	Local	and	systemic	events	after	vaccination	occurred	
in	 22/24	 individuals,	 mostly	 severity	 grade	 1-2	 and	
transiently	 (48	 hours).	 Local	 pain	 was	 more	 often	
reported	with	MVA	than	ChAdV63	vaccination.		

Fig	1.	Schematic	representation	of	HIVconsv	Immunogen	
Representation	of	the	humanized	gene	coding	for	the	HIVconsv	immunogen,	which	codes	for	the	14	most	
conserved	regions	of	the	consensus	HIV-1	Gag,	Pol,	Vif,	and	Env	proteins.	Capital	letters	above	bars	indicate	
the	clade	used	for	the	derivation	of	the	consensus	aa	sequence	for	each	conserved	segment.	Total	lenght	
of	the	insert	778	aa		
HIVconsv	immunogen	is	vectored	by	chimpanzee	adenovirus	63,	ChAdV63.HIVconsv	(C)	and	modified	
vaccinia	virus	Ankara,	MVA.HIVconsv	(M).	
Adapted	from	Letourneau,	2007	

Immunogenicity	 to	 the	HIVconsv	vaccine	 insert	and	the	
rest	 of	 the	 HIV-1	 proteome	 was	 assessed	 by	 IFNg	
ELISPOT	 in	 cryopreserved	 PBMC.	 Proviral	 DNA	 was	
quantified	in	purified	CD4+	T-cells	by	droplet	digital	PCR.	
Single-copy	 assay	 was	 performed	 to	 investigate	
potential	viral	reactivation	during	vaccinations.	

Individuals	 received	 ChAdV63.HIVconsv	 (5x1010vp,	 im)	
and	 a	 MVA.HIVconsv	 boost	 (2x108pfu,	 im)	 8	 or	 24	 wk	
afterwards	(Short	vs	Long	regimen)	and	were	followed	
for	6	months.	 	24	unvaccinated	controls	were	 included	
to	compare	viral	reservoir	decay	during	1st	year	of	early-
treatment	initiation.	(Fig	2.	Flow	Chart)		

Tabe	1.	Population	Characteristics.		

Short	Arm	
(0-8w;	n=12)	

Long	Arm	
(0-24w;	n=12)	

Un	Vax	
(Controls;	n=24)	

Median	Age	at	BSL	(range)	 38	(27-48)	 41	(30-54)	 34	(19-62)	

Sex	ratio	(men/female)	 12/0	 11/1	 12/0	

HTS/HMS	 12/0	 9/3	 12/0	

Median	days	since	HIV	
transmission	(&	range)		
to	cART	initiation	

91	(51-120)	 97	(65-206)	 70	(15-101)	
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1.	 Patients	 Characteristics,	 Immune	 Recovery	 and	 Viral	
suppression	 dynamics	 are	 consistent	 with	 an	 early	
treated	HIV+	population	(Integrase-Inhibitor	based	ART)	

Viral	Load	(pVL)	

Heterologous	 prime/boost	 vaccination	 with	 ChAdV63	 and	
MVA.HIVconsv	 was	 a	 safe	 strategy	 to	 induce	 new	 and/or	 shift	 pre-
existing	 immune	 response	 towards	 conserved	 regions	 of	 HIV-1	 in	 a	
cohort	of	early-treated	individuals.	Reservoir	decay	during	first	year	of	
early-ART	was	not	further	impacted	by	HIVconsv	vaccinations.		

Conclusions	and	Future	work	

This	 is	 the	 first	 therapeutic	 vaccine	 trial	 able	 to	 demonstrate	 a	
refocusing	of	the	CTL	immunodominance	patterns	towards	conserved	
regions	 of	 HIV-1	 and	may	 provide	 the	 base	 for	 effective	 kick	 and	 kill	
strategies	(Roll-over	study	BCN02-Romi,	NCT	02616874,	enrolling	2016)	

Methods	 Results	

3.	 HIVconsv	 induced	 responses	 over	 vaccination.	 	 22	 individuals	 (92%)	 mounted	 de-novo	 HIVconsv-specific	 Tcell	
responses	 during	 vaccination	 (not	 detectable	 before	 cART	 initiation).	 Responses	 were	 increased	 in	 50%	 of	
participants	after	ChAdV63	prime	and	in	100%	of	participants	after	MVA	booster	vaccination.	
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5.	Change	in	dominance	patterns	of	HIV	responses.	No	significant	expansion	of	T-cells	targeting	HIV-1	regions	outside	
the	vaccine	insert	was	noted,	reflective	of	an	effective	shift	of	CTL	immunity	towards	conserved	regions	(58%)	

6.	No	reactivation	observed	during	vaccination.		
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	Magnitude	and	Focus	(median)	of	HIVconsv-specific	IFN-g	positive	Tcells	over	total	HIV-specific	responses	
	over	vaccination	period	by	vaccination	groups	

Focus	of	HIVconsv-specific	responses	in	all	individuals	before	
cART,	before	vaccination,	at	peak	of	induced	responses	and	

24weeks	after	boost	in	all	individuals	

BOX for pools for BCN01 (ChAd-MVA.HIVconsv trial) 
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	Layout	of	IFNg	ELISPOT	plates	for	Immunogenicity	studies	
assessing	HIVconsv	specific	responses	as	well	as	responses	to	

HIV	regions	not	included	in	the	immunogen.		
Overlapping	peptides	(15mers,	11)	were	used	in	pools.		
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Quantification	of	residual	plasma	viremia	before	and	1	week	after	
MVA.HIVconsv	vaccination	(peak	of	immunogenity)	in	both	arms	by	RT-PCR.	

7.	Reservoir	decay	(proviral	DNA)	was	equal	in	all	groups		
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Copies	of	total	HIV	DNA	per	million	CD4	T	cells	measured	by	droplet	digital	
PCR	for	each	study	group	(Wilcoxon	signed	rank	T	test)	
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Decay	of	total	HIV	DNA	(w24	à	w60	after	early_cART	
initiation	in	vaccinated	and	non-vaccinated	individuals	

Decay	(ΔReswk60-24/Reswk24)		
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