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Does IL-2 administration decrease HIV reservoir size?

IL-2 administration and frequency of replication

« IL-2 activates and expands CD4 and CD8 T cells, LUl A e e

and activates NK cells

a b
 |L-2 activates HIV eXpreSSion from primary T cells = 10:‘ IL-2+HAART E HAART alone &k
in vitro more reliably than IL-15 does - ;
3 A
« IL-2 activates HIV expression in vivo 2 1 ® & & 3 (AL
- IL-2 is used clinically for treatment of malignancy = ‘4 a
g 01} A ;
£ i Limit of detection Lipit of detection
« |L-2 administration was explored for CD4 T cell = i P
restoration in SILCAAT and ESPRIT clinical trials ~ £ ' 2% e7@ammmmn  toieirmnm ez

Patient
» Despite CD4 T cell expansion, no clinical
benefits were observed Median 39 months receiving IL-2 iv or sq in doses 3-18
million units per day, in 5-day cycles every 8 weeks

Kovacs, NEJM 1995; Patki, JCI 1996; Davey, JID 1997;
Chun, JEM 1998; Chun, Nat Med 1999, Dybul, JID 2002;
INSIGHT-ESPRIT, NEJM 2009; Raeber, Sci Transl Med 2022 (e.g.)
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Our IL-2 treatment trial (AIDS 400)

Participant Characteristics: Original Design:
« Nine men (7 White, 2 African-American) « Eight 4-day cycles of 5 million units twice-daily
. Median Age — 47 yrs (35-64) :L;Z(r:tutaneous rIL-2 administration, eight weeks
* Median CD4 — 675/uL (478-1230) What happened:

* Median CD8 — 647/ul (284-1120) . All 9 participants completed the first 4-day cycle,

« Plasma HIV — 2 participants had and some received further cycles of rlIL-2
megsurable levels at screen (21, 34 « Study was terminated in consultation with the
copies/mL)

External Safety Monitoring Committee because of
toxicities in 3 participants:

« Systemic inflammation with capillary leak
syndrome req. hospitalization (1)

« Biochemical hypothyroidism (2)

This presentation focuses only on virologic and immunologic findings at three timepoints:
(1) Entry, (2) Day 7 of first rIL-2 cycle, and (3) end-of-study off treatment



IL-2 potently induces HIV reactivation in vivo
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Possible reduction of HIV reservoir by IL-2

5’ Defective
ns
» 10000
8 ns ns
}_
< 1000
o $
O
c
2 100
IS
g  10-
€
-}
[S)
O 1 I I I
Entry Day7 End
2 .098
IR SRR é ..........
C
©
<
[&]
ko)
L 0.54
o
0.25 T T
Entry Day 7
-1.39x

3’ Defective
ns
© 10000
o ns ns
}_
< 1000
a) ——8
O
C
5 1004 sEﬁ—_——ig
IS
8  10-
c
>
[@]
O 1 I I I
Entry Day7 End
27 129
o oé ..........
c
©
ey
[&]
e}
S 054 °
0.25 T T
Entry Day 7
-1.38x

Total Proviruses
ns
@ 100007 ns ne
(O]
= o——0——o0
|_
< 1000+ %;‘;
)
(@)
c
S 100
€
g8 104
=
>
o]
O 1 I I I
Entry Day7 End
29 *
8‘) (s BRI .S ----------
C
(]
ey
[&]
kel
S 05+ S
0.25 " "
Entry Day 7
-1.36x

*HIV PERSISTENCE DURING THERAPY

PID

O @€ 0O @ 0 6 O 0 o

1855
2528
2881
3222
3796
4369
4859
5353
6088

DECEMBER 13-16, 2022

i US4

www.hiv-persistence.com



IL-2 increases CD4 and CD8 T cell numbers

CD4 T cell count CD8 T cell count
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IL-2 promotes cell cycle entry and loss of Bcl-2 in T cells

Ki67+ Bcl-2+
(cell cycle entry) (pro-survival)
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IL-2 promotes Treg-like CD4 T cell phenotype

CD4
CD25+CD127-FoxP3+
(Treg phenotype)

CD25+CD127-FoxP3+ (%)
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scRNA-seq identifies IL-2 response signature among CD4 T cells
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scRNA-seq identifies IL-2 response signature among CD8 T cells
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Phenotypic and transcriptional changes among NK cells

Some notable genes
upregulated with IL-2:
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IL-2 triggers a systemic inflammatory response
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« |L-2 administration was not well-tolerated in this small study among people with well-
controlled HIV
 During the first cycle of IL-2 administration:
« CD4 and CD8 T cell counts rose
» “Treg-like” CD4 T cell proportions increased
» Cycling of CD4 and CD8 T cells increased
» Qverall reduction in expression of the pro-survival element Bcl-2
» Proportions of NK cells expressing NKG2A and CCR2 increased

« Some inflammatory mediators, acute phase proteins and coagulation markers
increased

» Plasma levels of HIV significantly increased

* Intact proviral DNA in circulating CD4 T cells tended to decrease (in 8 of 9
participants)
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COMMUNITY SUMMARY

« Key question(s) being asked:
 Does IL-2 administration decrease HIV reservoir size?

* Key finding(s) and take-home message:
 IL-2 potently induced plasma HIV viral load in participants with well
controlled viremia on ART (trend toward decreased viral reservoir)
» |L-2 activated and expanded T cells and activated NK cells
 |L-2 administration was not well-tolerated

« What are the next steps?
» Further study of IL-2 strategies in HIV cure research is warranted, such
as using a lower dose of IL-2 or use in combination with other
strategies

Www.hiv-persistence.com
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