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Control of HIV infection is associated with enhanced CD8 T cell 
functionality during consecutive analytical treatment interruptions
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Virological control in People Living with HIV

PULSE Study (Samples collected 2006):
•ART during acute/early infection.

•Three consecutive ATIs. 

•ART was reinitiated when the viral load 
reached 5000 copies/ml.

•10%  experienced transient viral control
during the second and/or third ATI. 
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CD8 T cells

Non-Controller

HIV-1 protein HIV-1 protein

CD8 T cells

HIV-1 protein

• Targeting epitopes 
containing escape 
mutations

• Functionally 
“exhausted”

•Targeting mutation-
constrained epitopes

•More functional
•More proliferative

• Targeting ?
• Functionality ?
• Proliferative capacity ?
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CD8 T cells exhibit lower immune activation during 
transient viral control

TC-P4

R1 R2 R3
0

2

4

6

8

%
 IF

N
-γ

+ /T
N

F-
α

+  

R1 R2 R3
0

10

20

30

%
 C

TF
R

 lo
w

Total CD8 T cells

R1 R2 R3
0

20

40

60

80

100

%
 C

TF
R

 lo
w

CD8+ IFN-γ+/TNF-α+ 

0
5

10
15
30

130

230

R
el

at
iv

e 
 %

p2
4

R1 R2 R3 R
el

at
iv

e 
p2

4 
 p

g/
m

L

0

50

100

150

R1 R2 R3

TC-p4
TC-p5

NC-p3
NC-p2

c d

a

TC-P4
TC-P5

NC-P3
NC-P2

BSL
0

0.2

0.4

0.6

0.8

%
 IF

N
-γ

+ /T
N

F-
α

+  

R1 R2 R3

TC-P4
TC-P5

NC-P3
NC-P2

0

0.5

1.0

1.5

2.0

HIV-specific

CEF-specific

BSL R1 R2 R3 BSL R1 R2 R3
0

20

40

60

80

%
 C

D
8 

BSL R1 R2 R3
0

20

40

60

NC-P2 NC-P3

BSL R1 R2 R3
0

20

40

60

80

100

%
 P

D
-1

BSL R1 R2 R3
0

20

40

60

80

100

%
 IF

N
-γ

+ /T
N

F-
α

+  

TC-P4
TC-P5

NC-P3
NC-P2 NC-P2 NC-P3

Total CD8 T cells
HIV-spec CD8 T  cells

Total CD8 T cells
HIV-spec CD8 T  cells

b

HLA-DR+CD38+
CD38+
HLA-DR+

Transient-controller

R1 R2 R3
0

2

4

6

8

%
 IF

N
-γ

+ /T
N

F-
α

+  

R1 R2 R3
0

10

20

30

%
 C

TF
R

 lo
w

Total CD8 T cells

R1 R2 R3
0

20

40

60

80

100

%
 C

TF
R

 lo
w

CD8+ IFN-γ+/TNF-α+ 

0
5

10
15
30

130

230

R
el

at
iv

e 
 %

p2
4

R1 R2 R3 R
el

at
iv

e 
p2

4 
 p

g/
m

L

0

50

100

150

R1 R2 R3

TC-p4
TC-p5

NC-p3
NC-p2

c d

a

TC-P4
TC-P5

NC-P3
NC-P2

BSL
0

0.2

0.4

0.6

0.8

%
 IF

N
-γ

+ /T
N

F-
α

+  

R1 R2 R3

TC-P4
TC-P5

NC-P3
NC-P2

0

0.5

1.0

1.5

2.0

HIV-specific

CEF-specific

BSL R1 R2 R3 BSL R1 R2 R3
0

20

40

60

80

%
 C

D
8 

BSL R1 R2 R3
0

20

40

60

NC-P2 NC-P3

BSL R1 R2 R3
0

20

40

60

80

100

%
 P

D
-1

BSL R1 R2 R3
0

20

40

60

80

100

%
 IF

N
-γ

+ /T
N

F-
α

+  

TC-P4
TC-P5

NC-P3
NC-P2 NC-P2 NC-P3

Total CD8 T cells
HIV-spec CD8 T  cells

Total CD8 T cells
HIV-spec CD8 T  cells

b

HLA-DR+CD38+
CD38+
HLA-DR+

Non-controller



#EUMS2024

CD8 T cells exhibit higher proliferation capacity during
transient viral control
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CD8 T cells exhibit higher cytotoxic capacity 
during transient viral control

Ex vivo T cell–based HIV suppression assay

CD4+T cells

+

CD8+T cells

3 days
p24 ELISA

p24 Flow Cytometry
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 Genetically-distinct HIV-1 populations are associated 
with transient virological control

Non-controller (NC) Transient-controller (TC)

(genetically-intact 
sequences only)

Dr. 
Katie
Fisher
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Immunoinformatics Analysis Pipeline (IMAP)

HIV peptide pools:
Gag
Pol
Vif
Vpr
Env
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Transient controllers exhibit a higher CTL response to highly-conserved
HIV epitopes  
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Transient controllers exhibit a higher CTL 
response to IMAP-HIV peptides
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CONCLUSIONS

• Consecutive ATIs results in a potential “vaccinal effect” improving CD8 
T cell proliferation, cytokine production and cytotoxicity during the 
delayed HIV-1 rebound.

• The viral variants emerging during transient virological control are 
genetically distinct to those derived from the earlier timepoints.

• Our results indicate that the immune system can be effectively primed
to control the dominant variants contributing to virological failure. 
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CD8 T cells exhibit lower immune 
activation during transient viral control

TC-P4
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