Impact of ART in Primary HIV infection on
T cell immune exhaustion in Gut-
associated lymphoid tissue: Implications
for HIV persistence

THORNHILL J, MARTIN GE, HERRERA C, HOPKINS E, FIDLER S,
FRATER J




Background

* The HIV reservoiris the main barrier to HIV cure
* Gut-associated lymphoid tissue (GALT) harbours the largest anatomical HIV-1 reservoir
* The immune environmentin GALT may support viral persistencein the gut

* Early ART in Primary HIV infection limits HIV reservoir and enhancesimmune recovery in
blood

* Immune exhaustionof both CD4 and CD8 T cells may support HIV persistence in the gut

* Novel agents that targetimmune exhaustion - ? potential targets for HIV cure strategies



What is T Cell exhaustion
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* Limited proliferative capacity

* Reduced cytokine production

e Poorcontrol of infection
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T-cell exhaustion and HIV
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Aims

* Characterise the markers of immune function & exhaustion markers in
Gut-Associated Lymphoid Tissue (GALT) of individuals commenced on
ART in PHI compared with controls

* Examine the relationship between immune exhaustion in tissue and
peripheral blood



Methods

Translational "~ OXFORD
Clinical GaStroenterOIOgy Unit Translational Gastroenterology

Cohorts c)\-l E AT H E R (TGU) Oxford J‘N‘TLTN

Clinical v" HIV-1 infection @ v" Individuals undergoing
tine endoscopy at JR —
Samples <> o
P v Started on ART in PHI Hospital Oxford
v/ On ART for >1 year @ v" No known hx of HIV
: infection or IBD
\/ NO hX Of IBD ']d blol"‘"‘"‘j UuocCu U uaa.\_aa
Laboratory wune function (exhaustion
Methods mrarrersyon CD4 & CD8 cells :
using Flow Cytometry
CD4/CD8 & Exhaustion Markers: PD-1, Tim-3, TIGIT

PD-1




Results

TGU

Baseline characteristics
HIV- samples

Median ageinyears | 26 individuals were included in this analysis [?(>>-70)
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Immune recovery —
CD4/CD8 by Anatomical Site
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Differences in CD4/CD8 recovery by HIV
Status

In treated PHI, CD4/CD8 ratio in rectal HIV+GALT is comparable with controls, however, CD4/CD8 remains
significantly lower in terminal ileum GALT

_ =0.03 p=0.006
p=0.88 P . .
6- : 61 6
[ ]
[ ]
© 4 i
g . é 4 . § 4 I ® HIV-
= 3 . 3 o o HIv+
(&) 2+ .. (@] 2 R (&) 2 ..
¥ ° 00, ,° o
[ Q.-l i | E.
[ J
0 ¥ 0 r - 0

& & A A

‘84' Q§ QD @
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Immune exhaustion
on CD4+ T-cells across anatomical sites
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PD-1 expression on CD4+ T-cells
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TIGIT expression on CD4+ T-cells
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Tim-3 expression on CD4+ T-cells
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Immune exnhaustion

on CD8+ T-cells in GALT
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Exhaustion markers expression in peripheral blood
does not reflect immune exhaustion in GALT

PD-1 expressionin blood does not correlate with expression in GALT
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Summary

Early ART results in restoration of CD4/CD8 in rectal tissue but not in the terminal
ileum

* Greater expression of exhaustion markers is seen in gut tissue compared to
peripheralblood

* Greater exhaustion marker expression was observed in HIV+ gut tissue compared
to controls, despite early ART.

* No difference were seen in exhaustion marker expressionin peripheral blood
between HIV+ and HIV- participants



Conclusions

* Differential expression of immune exhaustion markers on T-cells by
anatomical compartment may reflect and support differential levels of HIV
persistence in GALT despite early ART initiationin PHI.

* Measurement of immune exhaustion markers in blood does not reflect
expression in GALT and highlightsthe importance of tissue sampling in HIV
cure studies.
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Expression of exhaustion markers on CD4+ T
cells in Gut associated lymphoid tissue (GALT)
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Higher expression of exhaustion markers
on CD4 T-cells in rectal GALT compared
with Tl in HIV infected GALT
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Initial HIV-1 DNA results
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P24 expression by CD4+ T cell type
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Exhaustion marker expression on CD4+ T-cells
in terminal ileum and rectum compared to

PBMC
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Expression of all exhaustion markers is higher in each GALT site compared to PBMCs
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P24 expression by anatomical site
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