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Methodology

**91 north American men living with HIV under successful ART 
for ≥ 3 years. Age range: 21 to 72 years

UltrasensiTve nested qPCR for viral reservoir
- Total and integrated HIV DNA
- Inducible HIV RNA (TILDA)

UltrasensiTve nested qPCR for TRECs
- Thymic producWon

Hypothesis and objecTves
We hypothesized that the age-associated thymic involuTon could contribute to the persistence of HIV reservoir in older people.
Our objecWves are to assess:

• The size of HIV reservoir in older infected individuals
• The relaWonships between the generaWon of new non-infected naive T cells, immune phenotype and markers of HIV persistence

The main mechanism of HIV persistence in suppressed individuals is the survival and proliferaTon of latently infected CD4+ T cells.
The acWvity of the thymus, a key player in the homeostasis of the T cell compartment, is known to decrease with age.

IntroducTon

15 colors panel flow cytometry analysis
- Cellular diversity and immune profile
- Thymic producWon (% CD31 in naive T cells)

Blood from HIV+ 
individuals**

CD4 enrichmentPBMCs isolaWon



Figure I. Impact of aging on markers of HIV persistence 
(n=78 )

Inducible HIV RNA (TILDA), but not integrated nor total
HIV DNA, is larger in individuals ≥ 58 y.o. when compared
to their younger counterparts (A).
The age of the parWcipants is posiWvely associated with
TILDA measures (B).
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Figure II. CorrelaTon matrix for age related factors and HIV 
persistence markers (n=91)
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Several markers of HIV persistence are negaWvely associated with the
frequency of RTE in both the CD4 and CD8 compartments
A main confounding factor in our study is the duraWon of HIV infecWon, which
is associated with age and both TILDA and integrated HIV DNA measures.

0 20 40 60 80
0.1

1

10

100

1000

Age (years)

TI
LD

A 
 (H

IV
 m

sR
N

A 
co

pi
es

/1
06 C

D
4 

T 
ce

lls
)

p=
r=

0.0044
0.3189

A

B



0 20 40 60 80
0

10

20

30

40

50

Age (years)

%
 R

TE
(C

D
31

+ 
in

 T
N

  C
D

4+
 T

 c
el

ls
)

p=
r=

0.0408
-0.3149

0 20 40 60 80
0

20

40

60

Age (years)

%
 R

TE
(C

D
31

+ 
in

 T
N

  C
D

8+
 T

 c
el

ls
)

p=
r=

< 0.0001
-0.6198

Thymic output of CD4+ T cells measured by 2 approaches (CD31
expression in naives and TRECS) correlates with age (A).
Thymic output of CD8+ T cells measured by CD31 expression in
naïve cells strongly correlates with age (B).

Figure III. Impact of age on markers of thymic output (n=82)
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The frequency of recent thymic emigrants (RTEs) in the CD4 compartment,
measured by CD31 expression in naïve cells, is negatively associated with the
levels of integrated HIV DNA. However, there is no association between TRECs
levels and integrated HIV DNA (A).
The frequency of recent thymic emigrants (RTEs) in the CD8 compartment is
negatively associated with TILDA measures and levels of integrated HIV DNA (B).

Figure IV. Impact of thymic output on HIV persistence markers (n=82) 

0.1 1 10 100 1000
0

20

40

60

TILDA 
 (HIV msRNA copies/106CD4 T cells)

R
TE

 
(C

D
31

+ 
T N

 c
el

ls
 in

 C
D

8+
 T

 c
el

ls
) p=

r=
0.0015

-0.3554

A

BB

A

1 10 100 1000 10000
0

20

40

60

Integrated HIV DNA 
(copies/106 CD4+ T cells)

R
TE

 
(%

 C
D

31
+ 

T N
 c

el
ls

 in
 C

D
8+

 T
 c

el
ls

) p=
r=

0.0009
-0.3610



*

Acknowledgments
Canadian HIV Aging Cohort
Study
Madeleine Durand
Cécile Tremblay
Petronela Ancuta
Mohamed El-Far
Annie Chamberland
Sylla Mohamed

CRCHUM Flow cytomerty plaborm
Dominique Gauchat
Philippe St-onge

CRCHUM NC3 plaborm
Olfa Debbeche

Chomont Lab
Nicolas Chomont
Rémi FromenWn
Amélie Pagliuzza
Caroline Dufour
Pierre Gantner
Antoine Ackaoui
Marta Massanella
Louise Leyre

Clinique L’Actuel

McGill University Health Center
Josée Girouard
Angie Massicoje

The study parTcipants!

HIV DNA

- A bejer understanding of the mechanism of HIV persistence, parWcularly in the context of aging, is essenWal to achieve a cure for HIV.

- Our results suggest that thymic output exerts a pressure on the HIV reservoir and that thymic involuWon may contribute to a larger
inducible reservoir in older individuals.

- Our results suggest that restoring the thymic funcWon in people living with HIV may accelerate the decay of the HIV reservoir during
ART. We are currently tesWng this hypothesis in a clinical trial.

Discussion

Figure V. Model of the proposed dynamics
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* Inducible HIV DNA

In the context of HIV infecWon, a producWve
thymus would enhance the homeostaWc pressure
on the pool of reservoir cells through:

- The generaWon of new uninfected naïve CD4+
T cells

- The diversificaWon of the pool of HIV-specific
CD8+ T cells


