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Comorbidities Serious non-AIDS defining
o . events
HIV-infected HIV-uninfected
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2 years sinces diagnosis &
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0 Ll I I Ll I 1 | 1 Ll Ll
& @ & B &
FLLLr LSS HIV-, N=524
Mean number of AANCCs
083 118 134 152 1.9 079 075 111 108 151
Number of participants
184 126 97 58 55 193 130 84 66 41

> People with HIV (PWH) on ART show higher frequencies of non-AIDS defining comorbidities

associated with aging

[ ]
Schouten J et al, CID 2014 N *ﬁg‘&ﬁ !&!{!‘,}ﬁgs
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.. Non-AIDS defining events

Comorbidities HIV cohort Matched non-HIV cohort P value
n = 1,969 n=3,938
% %

—> Acute renal disease 0.5 0.2 0.045
Alcohol abuse 34 2.8 0.176

—> Bone fractures due to osteoporosis 6.4 2.1 <0.001
=2 Cardiovascular disease 12.8 10.4 0.006
=2 Chronic renal disease 43 2.4 <0.001
Diabetes mellitus (type IT) 8.4 8.6 0.818
Dyslipidemia 239 24.0 0.914
—> HBV infection 59 0.3 <0.001
—> HCV infection 8.8 0.3 <0.001
29.3 32.6 0.010

—2> Hypertension

HBV: hepatitis B virus, HCV: hepatitis C virus, P; p value for comparison between HIV and non-HIV matched control cohorts

Christensen et al, Plos One Viruses 2019
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. New health problem issue

Prediction of the distribution of PWH by age

2010 2023 2030
Year
1 >70vyears old Bl 40-50 years old
1 60-70 years old Il 30-40years old
[ 50-60 years old Il <30yearsold

Proportion of people

2010 2015 2020 2025 2030
Year

> |t is expected that in 2030 than >70% of PWH will have more than 50 years old

[ ]
Smit et al, The Lancet Inf Dis 2015 o, # AGING IN HIV
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Co-infections Before treatment initiation
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No-AIDS defining comorbidities
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Cardiovascular
disease

HIV / ART / inflammation /
Risk factors

HIV involved in:

*Activation of monocytes
*Thrombotic and fibrinolysis
*Increased oxidized lipids

*Biomarkers for
atherosclerosis 2 CVD
- VCAM-1

- Fibrinogen

- D-Dimer

- CRP

- Selectins

- IL-6

- TNF

- Changes in Monocytes
- populations

e

Cognitive
impairment

HIV / Inflammation / Stress

*HIV infection of microglia
(HIV reservoir =2 immune
activation and senescence)

*Inflammatory response 2>
increase oxidative stress

*Biomarkers with
neurocognitive decline 2
dementia

- |IL-6, CRP (plasma)

- TNFa, B2macroglobulin,
S100beta, neopterin (CSF)

- Brain imaging

&7

Hepatic
disease

Inflammation / HCV / ART

*Inflammation, coinfections
(HCV) oxidative stress,
mitochondrial injury, gut
microbial translocation

*Recruitment of CTL,
neutrophils, monocytes
and NK cells to the liver 2
chronic hepatitis

*Biomarkers

- Inflammation

- Endothelial dysfunction
- Coagulopathy

No-AIDS defining comorbidities & inflammaging

QY
-

Osteoporosis

HIV / Inflammation /
Activation / ART (some
drugs)
*TNFa increases NF-kb
receptor, which stimulates

bone resorption by
osteoclasts

*TNFa and IL-1 inhibit
osteoblast function

*Tenofovir or protease
inhibitors = neg effects on
bone mineral density.

-
‘ a? '-
-

Chronic Kidney
disease

Activation / ART (some
drugs) / Polypharmacy / Risk
factors
*General immune activation

Cancer .

Inflammation / coinfection
(HPV) / Risk factors

* Oncogenic viruses with
immunosupression =
expression of genes
implicated in cell
proliferation, apoptosis and
carcinogenesis
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ART Toxicity and polypharmacy
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> ART toxicity accumulates over time causing clinically meaningful metabolic abnormalities
(mitochondrial dysfunction) and organ damage, independently of the virus

> Older PWH are at greater risk of polypharmacy «%% AGING IN HIV

) ° BARCELONA - BUENOS ARES
Reviewed - Schank et al, Cells 2021 ® ., grtomon




Normal process of
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Effect of HIV infection on
Immunoaging

Pre-ART
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Effect of time to ART initiation in immunoaging

[ ]
Baseline Marker OR per 1 IQR Increase P Value OR:atbassling:tor:
—> L5 Death  Cancer MI/Stroke
Unadjusted = 1.62 (1.23-2.14) <.001 2.90* 1.32 1.53
Adjusted = 1.65 (1.24-2.19) <.001 2.81* 1.37 1.45
IP-10
Unadjusted H=— 1.13 (0.83-1.54) 428 1.08 1.01 1.48
Adjusted H=— 1.16 (0.85-1.58) .362 1.15 1.06 1.41
— PWH with non-AIDS
Unadjusted —=— 1.69 (1.21-2.36) 002 3.31* 1.32 2.04* Wlt I'lOI'l D eve nts
Adjusted —— 1.78 (1.26-2.52) 001 3.37* 146 2.04 . .
— R within 3 years of ART
Unadjusted = 1.68 (1.21-2.33) .002 2.69* 1.31 2.16*
Adjusted = 1.88 (1.32-2.68) <.001 4.11* 1.62 2.24* ST o H —
— EENECO Initiation, N=143
Unadjusted —— 1.83 (1.30-2.59) <.001 2.38 1.61 1.82
Adjusted F—=— 200 (1.39-2.88) <.001 3.81" 1.81 1.81
—_—) D-dimer
Unadjusted = 1.39 (1.07-1.82) .014 1.95 1.25 1.51 H h
Adjusted = 1.40 (1.08-1.83) .012 2.28 1.25 1.46 PW H W I t O Ut
PD-1* % among CD4* T cells e fe. s
> Unadjusted —— 1.58 (1.07-2.33) 022 214 132 1.82 como rbld Ities N :345
Adjusted = 1.58 (1.07-2.33) 022 2.06 1.43 2.01
CD28°CD57* % among CD4* T cells
Unadjusted H=— 1.10 (0.92-1.32) .301 1.10 1.23 1.05
Adjusted H=— 1.10 (0.92-1.31) 315 1.14 1.23 1.06 .
HLA-DR*CD38* % among CD4* T cells Med/ an A ge ; 4 5 ye ars
Unadjusted H=— 1.09 (0.87-1.37) 455 1.55 0.84 1.39
Adjusted H=— 1.11 (0.88-1.39) .386 1.70 0.87 1.41
PD-1* % among CD8* T cells
Unadjusted = 1.13 (0.78-1.65) 523 1.00 0.97 112
Adjusted == 1.20 (0.81-1.76) .364 1.15 1.14 1.07
—»  CD28-CD57* % among CD8* T cells
Unadjusted —=— 0.67 (0.46-0.99) .042 2.10 0.79 0.38*
Adjusted — 0.66 (0.45-0.98) .037 2.10 0.82 0.39*
HLA-DR*CD38" % among CD8" T cells
Unadjusted —— 1.04 (0.76-1.42) 791 1.55 0.98 0.83
Adjusted = ,1.10(0.80-1.52) 553 2.32 1.07 0.77

> High levels of IL-6, sSTNRF-l and sTNRF-II, sCD14 and D-dimer, as well as senescence of CD8 T
cells and exhaustion of CD4 T cells before ART are predictors of development of comorbidities

initiati ¢ % AGING IN HIV
and death after ART initiation. Tenorio et al, JID 2014 % ¥ Sacabun tee s
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. Immediate ART reduces non-AIDS events

A Time to First Primary Event
104

4] Deferred initiation DefGI’I’Ed ART, N=2359

Immediate ART, N=2326

Patients (%)
L

2+ ! P H
Immediate initiation Medlan age 36 Years
Oa T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60 . - . .
Month ART initiation: Median 1 year after

No. at Risk 1 ]
Immediate initiation 2326 2302 2279 2163 1801 1437 1031 757 541 336 110 d I a gn OS I S a n d 3 : 2 yea rS Of fo | | OW u p
Deferred initiation 2359 2326 2281 2135 1803 1417 1021 729 520 334 103
Estimated Percentage
Immediate initiation 0.2 0.6 0.8 0.9 12 15 20 25 31 37
Deferred initiation 0.5 1.2 1.8 2.4 3.3 4.1 4.6 5.3 5.9 7.4

> START study showed that immediate ART provide net benefits, independently of

immunologic state, to prevent AIDS and non-AIDS events.

¢ ®3 AGING IN HIV
The INSIGHT START Study Group; NEJM, 2015 % . DARCELONA-BUENOS ARES
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. Immediate ART reduces non-AIDS events

Primary End Point, AIDS, Serious Non-AIDS or Death

510 D-dimer Median Levels él " IL.-6 Median Levels
£ 8- £ 8- Deferred ART, N=2359
= 61 = 6
£ 47 £ s - .
g, s 2, T — Immediate ART, N=2326
= — o = — —
S T T 1 T 3 T I T l T T
0 12 24 36 48 60 0 12 24 36 48 60

Median age: 36 Years

Months from randomization Months from randomization

No. at risk No. at risk ART Initiation:
Immediate, above median: Immediate, above median: i i i
jEeldhoniondianl . s 6o {ntsabowmedin . oa7 om0 Median 1 year after diagnosis and
Immediate, below median: Immediate, below median:
1053 1036 926 587 319 85 1043 1033 878 515 279 74 3.2 years of follow up
Deferred, above median: Deferred, above median:
1072 1033 839 471 246 73 1076 1036 887 531 274 83
Deferred, below median: Deferred, below median:
1086 1058 923 580 294 77 1098 1071 891 530 271 68
== Immediate, above median = Deferred, above median
== = Immediate, below median == = Deferred, below median

> D-Dimer and IL-6 levels before ART predict the apparition of AIDS, severe non-AIDS events

or death after ART initiation

. ' 2°#% AGING IN HIV
Baker et al, Open Forum of Infectious Diseases, 2017 oL v DUENOSARES




o %
.. Very early ART reduces inflammation to almost normal levels

Median Levels from PWH treated in the chronic phase

------------ Median levels in uninfected
D 3
F 100; P =.01 G 100: H 1.5 T T P<|'OO1| T T 1 @ 4thG1
P< 005 P<.001 P=02 P<001 |P=.002 P=.005 @ 4thG2
N | S - _1 P<.001 ® 4thG3
10 y
E E 10 2
o)) : st o)) B S i S i -
= 1 ’ o i
o S T P &7 o0 T o 11
oc { i = | R e i T e L " G e . i s tiaul S IR S ST S
O 0.10 : =
001+ 0.1 : , or—
0 2 12 24 36 48 72 96 0 24 48 96 0 2 12 24 36 48 72 96
Time on ART, wk

Time on ART, wk Time on ART, wk Time on ART, wk

> ART initiation during the acute phase reduce significantly most inflammation markers

. [ ]
Seretil etal, CID, 2017 & #ACINGINHIV,

8™ EDITION
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O GUIDELINE ON WHEN
Aging with HIV, before and after 2015 T0START ANTIREROVIRAL

° ON PRE-EXPOSURE
PROPHYLAXIS FOR HIV
INFLECTION
PO | NT SEPTEMBER 2015
Opportunistic Infection Event Rate Cardiovascular Disease Event Rate Nadir CD4+ T-Cell Count,
2.5 2.5 Cells/mm3
2 SMART Study =
' Interrupted ART S
: L] .
e 2 g B
: :
é 8 SMART Study
3 1.5 8 15 Interrupted ART
= 4
f: 8 SMART Study
31 CSM%‘RT Sf“:;T START Study 8 1 Continuous ART
; ontinuous Delayed ART ; :
@ Q
- START Stud = Reservoir
s ! Mo & A;T s START Study  START Study in
= 0.5 mmediate v 05 Delayed ART  |mmediate ART Lymphoid Microbial
g § Tissue (T cells) Translocation
] w *
0 0 Adaptive Immune Multiple CNS, Liver, Vascular
. 0 Defects Morbidities Metabolic Disease Disease
Nch 350 350
adir Cpg+ 700 Nadir cpg+ 700

T-C 2
ell Count, Cells/mm3 T-Cell Count, Cells/mm3

> Lower incidence of opportunistic infections and cardiovascular events when ART is started
a higher median pretherapy CD4+T-cell counts (according to data reported SMART and START

Trials)
Huntletal,JiD,2016 & *AGRIGINHY,

8™ EDITION




Effect of HIV infection on
Immunoaging

Post-ART
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Long-term effect of ART on inflammation

. No. of pts HR per 2x higher biomarker(s) _
Biomarker Event type with event with 95% CI P-value
i
IL-6 SNA or death 260 —0 <0.001
I
CVD 84 —li, 0.009
I
1.39
Cancer 99 —r <0.001
I
Renal or hepatic 31 — 1 <0.001
I
|
All-cause death 144 —etL0 <0.001
|
i
D-dimer  SNA or death 260 —e128 <0.001
|
I
CVD 84 —al26, 0.03
|
Cancer 99 -—oli@- 0.06
]
Renal or hepatic 31 %—.L <0.001
]
I
All-cause death 144 ..i_.M? <0.001
|

PWH, N=3766,

Mean 42 years of age
Mean 7 years since diagnosis
Mean 4.9 years on ART

> Persistent high levels of IL-6 and D-Dimer is independently associated to comorbidities and
mortality in PWH on ART.

Grund B et al, Plos One 2016 »*# AGING IN HIV

BARCELONA - BUENOS AIRES
.. 8" EDITION



® Long-term effect of ART on Activation, senescence and exhaustion

Table 2. Relationship of baseline immune scores and immune markers to comorbidities.

Total Less than three comorbidities At least three comorbidities
Characteristics® (N=828) (N=678) (N=150) P°
Cellular CIADIS score —0.1(—1.5;1.6) 0.4 (-1.7;1.3) 0.9 (-0.5;2.5) <0.01
Soluble CIADIS score -0.1 (-1.2;1.2) —-0.2 (-1.3;1.1) 0.3 (—0.7;1.4) <0.01
VACS 18 (10;28) 16 (6;27) 23 (12; 37) <0.01
IRP 2 (1;4) 2(1;4) 3(2;5) <0.01 —
CD4%/CD8™ ratio 0.9 (0.6;1.2) 0.9 (0.6;1.2) 0.7 (0.5;1.1) 0.12 PWH/ N_828
H H —> . +
Activation and T Lymphocytes: CD4
CD4" DR+ (%) 14 (10;19) 13 (10;18) 15 (11;21) <0.01
senescence of T CD47CD577CD28~ (%) 3(1,7) 2(0;7) 4 (1,10 <0.01
CD4"TN (%) 40 (28;51) 41 (30; 52) 33 (22;47) <0.01
cells p _ CDATTEMRA (%) 1(04) 103) 2(1;5) <0.01 Mean age: 51 years
T Lymphocytes: CD8*
CD8" DR+ (%) 35 (26;47) 34 (25;46) 39 (30;51) <0.01 .
CD8*CD57+CD28™ (%) 27 (17;36) 26 (17;35) 28 (20;37) 0.02 Mean 5 years Of suppressive ART
CD8*TN (%) 38 (29;48) 40 (30;50) 33 (24;41) <0.01
CD8 TEMRA (%) 6 (16;36) 25 (15;35) 30 (18;39) <0.01
i —> Coagulation markers
Coagu lation D-Dimer (ng/ml) 215 (144;320) 210 (142;307) 256 (160;379) <0.01
B Lymphocyte marker
BAFF BLYSS (pg/ml) 951 (749;1214) 944 (739;1202) 975 (779;1256) 0.15
Monocytes Monocyte/macrophage markers
) ' —» (D163 (ng/ml) 451 (370;547) 446 (367;534) 483 (393;608) <0.01
activation —> D4 (ng/ml) 59 (40;112) 58 (39;109) 64 (48;133) 0.04
Neutrophil marker
MPO (ng/ml) 31 (17;67) 31 (18;68) 31 (16;55) 0.52
— T Lymphocyte and platelet marker
sCD40L (pg/ml) 601 (306;1198) 632 (320;1218) 486 (292;966) <0.01
Proc-lizrgl?n;/malgory cytokines 1753 (673;4857) 1598 (641;4587) 2218 (922;5491) 0.02
. — ng/m ; ; ; .
Inflammation IL-18 (pg/ml) 116 (61;177) 117 (58;175) 113 (70;193) 0.28
IP10 (pg/ml) 230 (148;367) 227 (148;362) 249 (151;373) 0.65
> IL-6 (pg/ml) 13 (9;20) 13 (8;19) 13 (9;21) 0.22
TNFRT (pg/ml) 208 (142;288) 204 (138;273) 249 (166;350) <0.01
CD54 (ng/ml) 39 (27;54) 38 (27;54) 39 (27;55) 0.73

BAFF, B-cell activating factor; CRP, C-reactive protein; IL, interleukin; IP10, interferon gamma-induced protein 10; MPO, myeloperoxidase;
sCD40L, sCD40 ligand; TEMRA, terminally differentiated T cells; TN: T-naive; TNFR1, tumor necrosis factor receptor-1.
“Values are medians (IQR) unless stated otherwise.
PStudent’s t-test or Mann—Whitney U-test was used for quantitative variables/chi-square test or Fisher's exact test was used for qualitative variables.

> There is a higher frequency of activated and senescent T cells, and increased inflammation (IL-
6, CRP), coagulation factors (D-Dimer) and activation of monocytes in PWH with >3 comorbidities

Duffau P et al, AIDS 2018

o’# AGING IN HIV
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. ImmunoAging: accentuated or accelerated?

B ———  AIDS Population
——— General Population

Number of cancer cases
g 8 & 8 g 8

Continues to accelerate?

ACCELERATED
(i) AGING 73

& Decreases to normal levels or it
¢ is maintained accentuated ?

v

Biological age

v
pd

——— AIDS Population
——  General Population

Ageing

prgfsvs; in ....... A C C E NTU AT E D

il o ENTUS

.......... Ageing process in
general population

11!

Number of cancer cases

g B 8 &8 & 8

Chronological age

, . L _ ¢ %4 AGING IN HIV
Rodés et al, eBiomedicine 2022; Pathai et al, J of Gerontology, 2014 @ BARCELONA - BUENOS ARES
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Long-term effect of ART - Inflammation

sTNFR1

T

HIV+  HIV-

sCD163

T
HIV+  HIV-

m HIV+
= HIV-

PWH, N=42, 20 vears since diagnosis

Uninfected N=46
Median age: 59 years (>50 years)

Comorbidities: PWH more CVD and liver
disease

> Higher levels of sCD14, TNFa and sTNFR2 in PWH compared to uninfected individuals

Watanabe M, et al, Aging Cell 2022 @*# AGING IN HIV
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. PWH, N=27
Long-term effect of ART - Inflammation Uninfected N=27

.. .#

Median age: 55 years
Complement

B Q: 0l1 C Q,: 001 D P= 0l 2 Sex/sexual behavior: @® Female ® MSM MSW
) E _ F _
t 2000 - P P=.0003 P= 090
° 9000 Y
- ; i 750004 |e
° o 1500 1 75000 A
> 8000 - o =
) E 2 3000 - 2 U 50000
< 1000 - [] © T 50000 -
() 25000 A e
7000 - 25000 - .
® 200 &g I
6000 1 : . , | | , Z 5 E
s & T s & T T T 7000 8000 9000 g
— '—- [ e
27 = 2= = 0 1+ Cs
o A o A . e
o E Number of comorbidities

experienced per PWH subject

> The Complement pathway is activated in PWH on ART, and is associated with no-AIDS events

> C5 correlates with CRP, a traditional altered marker
’ Vujkovic-Cvijin Metal, JID, 2021 2 ®# AGING IN HIV
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L 8™ EDITION




.. .#

. Immunologic age - Inflammation

Marker Name A
BNP . PC1

CMV IgG - " STNFR2  0.51 PWH N=106,

CRP Neopterin ~ 0.44 Uninfected N=103

CXCL13
~ ‘ sTNFR1 0.43 ..
D-Dimer . Individuals between 19 and 79

Intestinal fatty acid binding protein (iFABP) = sCD25 042
Interferon (IFN)-a sCD163  0.29 ye ars

Interferon-g ’ iFABP  0.25 From5to 13 years on

Interleukin (IL)-10 D-dimer 0.18

Interleukin-12p70 L L e s suppressive ART, depending on

00 25
Interleukin-17A PC1 (28.0% explained var.)
nterleukin-17. age group
Interleukin-1B
Interleukin-2

C D
Interleukin-21 Allr=0.3412 p=4.591e-07 Mann-Whitney test p=0.0002
. HIV-r=0.3147 p=0.0013
Interleukin-6 HIV+ r= 0.33996 p= 0.00036
Interleukin-8 &

LPS

MCP1
Neopterin
Soluble CD14
Soluble CD163
Soluble CD25
Soluble ICAM
Soluble TNFRI
Soluble TNFRII
Soluble VCAM
TNF

PC2 (13.8% explained var.)

4

0
Inflammatory Index

Inflammatory Index
2

-2

HIV+ HIV-

> The inflammatory Index is higher in PWH than uninfected individuals, and correlates with age.

De Armas et al , Aging 2021 2 *# AGING IN HIV
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Long-term effect of ART — Senescence and exhaustion

.. .#

Low CD4/CDS ratio Reduction of telomere Increase immune exhaustion
length
A
Telomere D
A CD4 | CD8 | CD4/CD8 i . By Sod GRS
2800- *hk E *hk E o 8 ? - "6 w 404 [ 1 : °
I 1 : I 1 : I 1 E 'E -U. g, % :
20004 : : oY (=) ] © © '
- - - L 6 g o —1.0 E + 30+ & L '
3 : : o -8 8 a %0 :
= 1500 . . : : 29 Sa °s |
@ : I LS 8 § —1.5- § ™ 2 o . |
T 1000- : : oo | € S e o 000500 .
O : - ®eoqoe & o I '
500- : : g [ 8 —2.0- |
: ; g Soageer® = :
0— ; - - —-0 -2.51— - HIV+  HIV-  HIV+  HIV-
HIV+  HIV-=  HIV+ HIV+  HIV- HIV+ HIV-

PWH, N=94, 13 years since diagnosis and 10
years on ART

Uninfected N=95

Median age: 56 years

> Despite virologic suppression, PWH show higher levels of senescent hallmarks and exhaustion
maker (PD-1), causing a negative impact in health and aging
Jiménez VC et al, JID 2016  2*# AGING IN HIV
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@ Long-term effect of ART - Senescence (U Ion, e yean snee Inecton

Median age: 46 years

CD4 T cells o CD8 T cells
b M Discordant M E;:CNOL%?PI SF;;]CCN”:;T B Uninfected E
g 100 =@
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S -— — — =
= =z — o 10
% 10 T -Q © * ié *ié
[&] =]
NI R | 300 U T
I T I
01 N . :’B 0.1 + -
Q P e P P i
TN TCM TTMI TEM TTD °
TN TCM TTM TEM TTD

> Despite effective suppressive ART, PWH show higher levels of senescence in CD4 and CD8 T cell
subsets (CD57+), especially those with low CD4 T-cell counts.
Massanella et al, J Trans Med, 2015 "#AGlNG IN HIV
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Populations
Total B cells
“ Naive

* Mz
ActM
Tissue like M

* Resting M
Switched
1gM only

*

* IgA

PWH

Uninfected

PWH, N=27
Median 16 years on ART
Current CD4 T cells > 350 cells/ul

Uninfected, N=24
Median age, 72 years
Similar number of
comorbidities

> Some immune dysfunctions were associated to HIV replication (pre-ART), which do not totally resolve
after ART initiation (HIV effect). In contrast, other well-described immune differences between PLW and
uninfected individuals are not found significant in our study groups, suggesting that some dysfunctions

equalize over time (Age effect).

Trigueros et al, manuscript in preparation @ *# AGING IN HIV
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Immunologic age — Activation, Senescence and Exhaustion
’ ) )
—> —

A Number of Parameters

PWH N=106,
Uninfected N=103

3 : A Same Direction Parameters (Top 25) B Opposite Direction Parameters (35)
Correlating with Age (p<0.05 i
8 ge (p<0.05) Individuals between 19 and 79
HC HIV HC HIV
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n ega ve Co3sMFITCMCDAT ¢ [ L] FcRL4+ Total Memgry B = ]
CD38+ HLADR- pTFH { [l || FcRL4+ Sw AM B ] |
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I CRLA+
cD38+TCM CDAT { [ [ FeRLa+ SWRM B | —]
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cp3gMFiTem cos T | [ [ ] M T coa . ]
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™—rTT T
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> Cellular markers associated with age are different between PWH and uninfected controls.

De Armas et al , Aging 2021 2 *# AGING IN HIV
.. E{\EESJ%%SNA—BUENOS ARES



.. .#

. Immunologic age — Inflammation + cellular markers

A HIV- HIV+ B
R2=70.18 R?=53.28
RMSE=7.1 RMSE=8.5 HIV-r=0.84 p= 3.8e-28

HIV+ r= 0.65 p= 3.4e-14

Neopterin -
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ICOS+ TH2 TCM CDA4 T | years
2B4+TCM CD8 T
PD1+ TH1-TH17 TCM CD4 T

==
PD1+MEMORY TREG { [
[E—

CD38 MFITCM CD8 T 4

® HIV-

Predicted Age

20

From 5 to 13 years on
___ I suppressive ART, depending on

T L T T T
20 10 O 10 20 20 10 0 10 20

Coefficient age group

> Predicted age with the “Immunological Age prediction” with 25 parameters (IMAP25)
correlated better with real age in the uninfected population.

> Only PWH younger group (<40 years) show a premature aging rate compare with their

uninfected counterparts De Armas et 2l Aging 2021 % AGING IN HIV
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PWH young vs old, N=20+20
Chronic HIV infection >10 years and
suppressive ART >5 years

Nadir CD4 T lymphocytes > 300 cells/ul

Uninfected young vs older, N=15+15

> Major differences in activation and inflammation are observed between younger PWH and
uninfected, while no differences are found between the older group

o’# AGING IN HIV
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O .# PWH Young vs Middle vs Old, N=28+67+45
Time on ART: 6y vs 11y vs 13y

Immu n0|0g| c Age Uninfected Young vs Middle vs Old, N=42+57+42
®
‘ Median ages: HIV vs HC
ivati ' TNF
CDAT cell activation . Y:30 years vs M: 50 years vs O:65 years D-Dimer 15
(CD38, HLA-DR, PD-1, ICOS, Ki-67) Comorbidities: non-specified IFNy
IL-8
A CcD38 B HLADR 10
. B IL17a
- s ; Ei IL-6
3 § - IL-21 05
.g :3 w0 5 BNP Fold Change
) 20 4 ; . @ o (p<0.05)
CRP
Ao ioss <40 41-59 >60 <40 41-59 >60 Age (yrs)c <40 4159 60 <40 41-59 >60 sCD14
HIV+ HIV+ sCD25
C PD1 D ICOS sICAM
100 [ s ) 100 —==
— sVCAM
80
B ,,0 - MCP1
S 20 © .
:; fg i ; i . 3 40 Neopterin
Age(yrs) <40 41-59 >60 <40 41-59 >60 Age (yrg) <40 41-59 >60 5:0 41-59 >60 STNFRI
HIV+ HC HIV+ LPS
E 67 STNFRII
10 <40 41-59 >60

%] —— Age (yrs)

Z:L_'L_lﬁi > Higher differences are observed between PWH and uninfected control, especially in the younger group:

Age (yrs) <40 41-59 >60 <40 41-59 >60
e u - Higher individual expression of activation markers.
' - Higher number of co-expression of activation makers (at all age groups)

- Higher differences in inflammation De Armas et al, JCl Insight 2017 »*# AGING IN HIV
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Metabolic alterations

HIV
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> Age-related changes in metabolic pathways and innate immune activation are conserved in both

PWH and uninfected

reference group

> HIV showed weaker activation of age-related molecular differences compared with HC as a

Rinaldiet al, JAIDS 2022 »®# AGING IN HIV

> Age is also associated with an increase in T-cell immune activation in HC
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CONCLUSIONS

.. .#

> Untreated PWH are markedly aging, particularly those with low CD4 T-cell counts and high VL.

> Early ART-initiation may limit inflammation as well as cell activation, senescence and cell exhaustion,
preventing the development of premature non-AIDS events.

> Soluble markers of inflammation, and cell activation, senescence and exhaustion remain elevated in PWH
who initiated ART during the chronic phase of infection, and are associated with the development of co-
morbidities.

> The most marked differences are identified in the younger population.

> The process of aging (and inflammatory processes) might be different between PWH and uninfected
individuals

Immunological studies are required on the new “generation” of People Aging with HIV

| o % AGING IN HIV
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