Age inversely correlates with T cell response to MVA.HIVconsvX vaccination in PWH on ART- THE M&M STUDY
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BACKGROUND

In the U.S. over 50% of people with HIV (PWH)
on antiretroviral therapy (ART) are over 50 years
of age.

We examined the safety and immunogenicity
Modified Vaccinia Ankara (MVA) vectored
vaccines expressing either one immunogen
(monovalent) or two HIV immunogens (bivalent)
In PWH on ART.

The vaccine iImmunogens called Mosaic-1 and
Mosaic-2 (collectively HIVconsvX), target the
same conserved six HIV regions but differ by 8%
at the amino acid level (Fig A)

HYPOTHESES

Single vaccination with MVA-vectored HIVconsvX
vaccines, either alone or in combination, will

We report that MVA.HIVconsvX vaccines are safe and immunogenic In
PWH on ART but that magnitude of T cell response to vaccination
decreases linearly with age. TARGETED approaches are needed to
improve HIV immunity in older PWH.

Increase:
= HlV-specific T cell frequency
= HIV T cell breadth

DESIGN & METHODS

« Parallel design, double-blinded, randomized,
Phase | study in PWH suppressed on ART (=24
months) with CD4 counts >350mm? (Fig B).

» Participants were vaccinated intramuscularly (i.m)
with final dose of 2x108 of either

pfu
MVA.tHIVconsv3 (M3), MVA.tHIVconsv4d (M4),
M3+M4 or saline placebo in ratio of 7:7:7:3.

M&M Study Demographics by Group

M3 M4 M3M4 Placebo Al
Age Median 43 46 31 28 41
(years) (IQR) (15) (22.9) (18) (19) (24.3)
Gender, Male ) 6 7 3 21(87.9)
N (%) Female 2 1 0 0 3 (12.9)
Race, N Black/AA 3 4 9) 1 13(54.2)
(%) White 3 3 2 2 10(41.7)
Other/UK 1 0 0 0 1(4.1)
CD4 count  Median 738 708 855 792 773.9
(cells/mm?) (IQR) (150) (280)  (308) (274) (307.9)
CD4:CD8 1.26 0.87 1.14 0.76 1.00
Years Median 1042 9.45 7.46 4.55 8.56
on ART (IQR) (3.75) (6.29) (6.38) (4.31) (4.97)

Age = age at enrollment. AA= African American, UK = unknown, CD4 count
at screening

SAFETY ENDPOINTS:

Most adverse events (AEs) were grade 1 and
resolved with 48hr. Grade 3 or greater AEs
probably associated with vaccine product resolved
within 24hr. No AEs of special interest or serious
AEs were reported over the study.
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IMMUNOGENICITY ENDPOINTS:

* Vaccination M3, M4 and M3+M3 regimens
significantly increased the frequency T cells targeting
HIVconsvX immunogens measured by IFN-y ELISpot
(Fig C).

* T cell response was not significantly different between
regimens (Fig D). Overall (N=21), vaccination was
highly immunogenic (Fig E).

* Vaccination significantly increased T cell breadth (Fig
F left), identifying new T cell responses that, on
average, were of low frequency, ~11% of total
HIVconsvX-specific T cell response (Fig F, right).

VIROLOGY ENDPOINTS

* Vaccination did not impact low level viremia or

frequency of total integrated DNA (Fig G left). A small

Increase In intact integrated DNA was observed (Fig
G right) but did not correlate with fold-change in T cell
response to vaccination (not shown).

POST-HOC ANALYSIS

A. HIVconsvX immunogens E. 8 - Rxxx All Vaccinees G. Vaccinees
Q xkkk | Single Copy Assay IPDA
Gag —» Pol > g *>|<_>_|<* * % % o _ 104 ns p=0.0027 ns
L 0 g S NE
. T 1 ) © 103- o o—05
e T = 0.50- S0 T 2 —
I : soo LTl L = B B 2
Y 8 0.25- -g 101- ;A::“S_-: )
Mosaic-2 ) 3 -
(@) ] T T " T " T \(
differ at 8% of amino acids % 40 -20 0 20 40 60 80 100 o o h llt S
c 5 Time (days from vaccination, D0) riotaols :itactzs = 3 > reS.OS
QO ] |
B ° ns= p>0.05, Wilcoxon signed rank
N . . S— DAY 70 = 1 -
B 1 = H. Participant PID371 (M3M4): Functional analysis
Group -~ Median IQR,N=21, of HIV-specific CD8 T cells
N=7 1 ***=p<0.005, ****=p< 0.00001 Wilcoxon signed rank
' | | | CD8 T cells - TW10 epitope (Mos-2)
0 7 14 28 56 70 4 <005 008 {0.10|- 0.02 0.1d- 0.02 3).05 0.08 | 0.
Group 2 PWH on ART (= 24 months) Time (days from vaccination) > | l ' ; ﬁ
N=7 CD4 count > 350/mm? Lo AL
i %‘f"lq.ojg 3 225 | Q" 0.12
F. *kk New HIVconsvX-specific pos 40| | 0.66 11002 151
Group 3 - Il s
N=$ » ] | - T cell responses _ L : 1ol
v O 5 1 = === == 100 — AR ] ' .
=2 o | oss | > o B
§ 9 o § /"*‘H--\ 1575
S~ 3T v g 607 _, 0.05 0.34] 030 | 008 0 053 0.02] 036
Group 3, M3 and M4 O ~ S v e e — TUI R T ] : S Y P
vaccines mixed and - ‘_|| _ =2 40 - ' = N _. z‘i ¥ . N R
delivered to same arm 8 kS 2 4 § | Z?' 1 ol :’1 3_,‘* | & . 1 Fl :’1 i S
g g 1- * - 20_;———-**%%5 T &w 0.12 a m:f e 158 B‘;%‘q 0.21 N 005
Group 4 & 2z, L === CD107a-  GrB- Perforin-  MIP-1p- TNF-a-
N=3 & <0 7 14 28 56 70 7 14 28 56 70 APC FITC PACBlue PECy7 TexRed
i o Time (days from vaccination (DO - : )
saline (day (09) ***=p<0.005 Wilcoxon signed rank, N=21 v:igcjt??g?;?\f;i(r:[\:ii Jfl'f_cgl[l): 100 p<0.0001
B AO01
C M3 M4 M3M4 - U @ S s =
. o WAl = m A12
Day 7/ Day 14 Day 70 N\ E . m A13
32+ X - 32 o Mos-1 32- . slope_95%01 32 - | slope 95%C| w, = s
e * Mos-2 oS s * Mort oosggcemem - : = :
161 % % I g 16 . OS- 16 - . : 020,0. 16 - Mos-2::-0.0453 0.016,0.075 B © G
02 L ks Yoo | o 5 é " Cosrcos g ost-
=5 O - 8 - ° | e R .o 8-° o pre- PS¢ "
2@ 4° . & 8 ¢ o e | ° ° ., vaccination
>c L, HHER S 4- : AR .
3 £ 2 - 5 £, g co 4- ¢ : g 4 ¢ . K. Predicted fold-change in T cell response to
S B . ST e | L . .
= 1 @) BT :' L ¢ : : . : o ° HIVconsvX vaccination at ages, 20-60 years
05 | I | | % 2 . ‘:. '.'. 2 I NV YR ‘. ................. 2 L o E ..................... :
D7 D14 D7 D14 D7 D14 S - o " S N S X BT Mos-1
Days (D) . o , . 1 5 Age | Fold-change Log2FC
O _ ’ (FC)
i i TTTTTTTITTTTITTTTTT] -
-0~ Mosaic-1 - Mosaic-2 = 0.5 0.5 ++r—+———r——r——— 055———T——1rrrr —— ” - e
20 30 40 50 60 20 30 40 50 60 20 30 40 50 60 aseline : .
#= p<0.05, * p<0.02, Wilcoxon signed rank Age (yearS) > to D14 40 3.504 1.809
60 1.682 0.750
D. Mosaic-1 Mosaic-2 Baseline | 20 5.951 2.573
M3MA vs. M3 - a4 v M3 1 J. ~ All vaccinees - Linear Regression: Mosaic-1 to D70 40 3. 504 1.463
M3M4 vs. M4 )
324 R 327 MsMdvs. M4 1 M3 Baseline Predictors Slope p- Multiple R*2 60 1.682 0.354
0216 J I to Day Estimate | value(s) Mos-2
c).— :
© Age FC Log2FC
5% 8 7 Age 0.1088 | <0.001 — 4 =
_g_o 4- Years on ART 0.2358 <0.01 0.529 Baseline 20 7.640 2.934
85 , | 14 A 0.1101 | <0.001 R b 1998
e 2 e -0. <0.
115271 =T Years gn ART | 02331 | <0.015 0.491 60 1.794 0.843
05 L 05 Baseline | 20 4.609 2.205
' ' ' ; : ' ; ' 70 Age -0.0754 <0.018 to D70
D7 D14 D70 D7 D14 D70  ns=not significant, . 0,388 40 2.461 1.299
Wilcoxon sum rank Years on ART 0.0815 0.38 60 1.314 0.394
Days (D) >

* Increased frequency of HIVconsvX—specific T cells
was associated with increased production of cytolytic
molecules and increased inhibition of autologous

reservoir virus (Fig H)

Linear regression analysis identified :

* Inverse association between participant age and T
cell frequency post-vaccination (Fig [-J)

* positive association between years on ART and T
cell frequency post-vaccination (Fig J)

* Modelling of these data suggests that, over a 20-year
window, an individual would experience ~50% loss In
T cell response to vaccination. (Fig K)

SUMMARY

 MVA vaccines expressing HIVconsvX immunogens
are safe and immunogenic in PWH on ART.

* Future studies of these and other HIV T cell vaccines
iIn PWH on ART must be designed to consider both
the impact of age and years on ART that we propose
as a surrogate of iImmune reconstitution
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