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Conclusion

Further studies are required to define the precise mechanism
for HIV-associated intestinal injury and its relationship to HIV
replication. Evidence from this study and others [14] suggests
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Immune (hyper)activation persists upon
suppressive cCART
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Treatment-medicated change in

CD4 count (cells/mm?)

Immune activation affects immune reconstitution
and disease progression on cART
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The gut is ostensibly susceptible to HIV (and
SIV) infection

e First site of contact with virus

* Size: GALT comprises most (60%) of the secondary
lymphoid organ system; 40-70% of GALT lymphocytes
express CCR5

* Dense cell clustering in gut mucosa facilitating cell-cell virus
transmission

 The majority of gut-residing lymphocytes are recently
activated memory; state of “physiologic” inflammation



The GALT & HIV: one of the first

sites infiltrated during acute HIV
infection




Mean log10 viral load

Serial necroscopies in
44 rhesus monkeys

following intravaginal
SIVmac251

Repr. tract
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Viral dissemination within
the gut occurs as early as
during the eclipse phase of
infection

Day 1 post-
infection: greater

Linear Mixed Model (Tissue VL)

Fisher's Exact Test (% Positive)

Tissue Group

Day 1 vs.
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Day 3 vs.
Naive
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0.000
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Equal HIV-DNA in the gut of acute and chronic
patients

B Total HIV DNA
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Viral persistence despite cART

cART average 8.4 years

8 HIV+ patients; virologically-suppressive
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HIV DNA

unspliced HIV RNA

HIV DNA and unspliced HIV RNA is detectable in the gut,
whereas multiply spliced HIV RNA is rarely detectable,
suggesting infrequent productively infected cells
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The GALT & HIV: a mucosal
catastrophe

1. Local inflammation

2. Mucosal cell depletion

3. Loss of tight junctions




The actors of a
healthy gut

Lamina propria

Mudd & Brenchley JID 2016



The defeated actors of o HIV-1
an HIV-infected gut { Commensa

" bacteria

‘ CD4+T cell
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*  dendritic
cell

F' dying enterocyte
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6 dying
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GI DAMAG

EARLIEST F

Table 3. Commonly Reported Signs, Symptoms, and
Laboratory Findings in Patients with Acute HIV-1
Infection.®

Symptoms and signs
Fevery

Pharyngitisy
Lymphadenopathy
Fatigue

Rashy

Diaphoresis or night sweatsy
Headachey
Anorexiay

(' 3 B3 W WD mltlnE'i'

Myalgia and arthralgiay
Oral or genital ulcers

Muchal rigidity, photophobia, or both (in patients with
aseptic meningitis)

Laboratory findings
Thrombooytopenia
Leukopenia
Lymphopeniay

Elevated aminotransferase levels




1. Highest local inflammation since early HIV infection.....

Gut neutrophil infiltration

Cannizzo et al. CROI 2018
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....and collagen deposition

(b) | (d)
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Early cART (FI/FII/FIII) contains gut CD8+
activation but fails to revert gut fibrosis
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The defeated actors of an HIV-infected gut — 2:

massive mucosal cell depletion
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2. Massive CD4+ T-cell depletion in the gut...
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....starting in earliest infection
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Paiardini, M. Annu Rev Med. 2009

Variation

Variation

Moderate CD4+ depletion also in non-
orogressive SIV infection

a HIVASIY infection in non-natural hosts
Rhesus macaques -

RM

PE CD4

Immune activation

Wiral load

MALT CD4

Acute i Chronic i AlDS

b SIVinfection in natural hosts

PECD4

' Viral load

N MALTCD4
i

Acute : Chronic : Mo AIDS

Immune activation |
1
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Preferential depletion of Th17 cells in the Gl tract
of HIV-infected patients sice early(est) infection
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The frequency of IL-17/1L-22 mucosal CD4+
decreases with progression of Fiebig stage
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Early cART (FI/FIl) preserves mucosal CD4+ and
IL-17+CD4+

ik
80+ . 304 * x
.0 254 O o
60'"'09“‘“U"O'B““‘Tzl“‘“*e;““"v't .......... E 20_ (o) "
-~ Qeugg- o le) ® g — o 0& A P
8 40+ °° ,é Aagast Aar A o’ = 154 o) o) B A s
S —r—— - Q [~ i e 7 ol (e
AA‘ A ) X 104 o A —xh— %
20+ o a 00° =i ik ¢
------------------ : “---'A'---'----‘---‘Donn'- 5"' o (o) A O
2 | 45 e el i i i gq:.g_.
¢ < " 2 » . : - ART :f-RT A-’ART -ART HIV- CHI
pre-ART post-ART pre-ART post-ART  HIV- CHI Pre: P Pres pos
- T FI/I FIII

Schuetz A Plos Path 2014



Alterations of
gut- resident
cells

Intestinal lumen
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Loss of gut [L-17-producing ILCs

Jejunum- RM
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Early cART may preserve the [LCs compartment

Acute HIV: ILC recovery when
cART (vs no cART start)
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L 0ss of IL-17-
oroducing
MAIT that is

not recovered
by cART
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The defeated actors of an HIV-infected gut —
3: the structural damage
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Z0-1 staining after gp120 treatment and Tat
treatment

Nazli et al. Plos Pathogens 2010
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....that is not reverted by cART
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HIV: INFLAMMATION AND GUT DAMAGE




Tincati et al. AIDS 2016



Elevated microbial translocation in all stages
of HIV infection
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Hyperacute microbial
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Persistent microbial translocation and gut damage on long-term cART started during
chronic HIV
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Persistent enterocyte turnover and partial reduction of monocyte activation in

patients treated during acute HIV
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Microbial translocation drives immune activation
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Hyperacute microbial
translocation precedes HIV
viremia
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Microbial translocation drives disease
progression in untreated HIV
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Crude and adjusted relative hazards of AIDS/death or non-AIDS
Severe Evenis (SNAESs) in total population

Crude RH p- Adjusted” p- Adjusted™ p-
(95%CI)  value RH yalue RH value
(95% CI) (95% CI)

(a) Biomarkers fitted as categorical
variables
LPS, pg/ml

<=250.8 1.0 1.0 1.0

=250.8 0.85(0.53,1.36) 0495 0.76 (0.46, 1.26) 0.292 0.88 (0.52, 1.49) 0.643

not measured 1.09(0.72, 1.65) 0681  1.11(0.72,1.73) 0631  122(0.77,1.92) 0400
sCD14, ug/ml

<=1.83 1.0 1.0 1.0

>2.83 1.10(0.77,1.58) 058  0.95(0.65,139) 0805 0.88(0.59,1.29) 0.504

not measured 1.26 (0.40,4.03)  0.695 0.87(0.26,2.86) 0.819  1.44(0.41,5.02) 0.570
EndoCAb, MMU/ml

<=36.5 1.0 1.0 1.0

=36.5 0.75(0.52, 1.06) 0.107  0.32 (0.56, 1.19) 0.296 0.84 (0.57, 1.24) 0378

not measured 022(0.03,1.56) 0.129 0.19(0.03, 1.38) 0.100 0.18 (0.02, 1.40) 0.100
hs-CRP, mg/L

<=1.51 1.0 1.0 1.0

>1.51 152(1.01,2.29) 0044 1.47(096,226) 0077 1.54(0.99,239) 0056

not measured 1.19(0./4, 1. . .26 (0.76, 2.
{b) Biomarkers fitted as continuous variables in the log. scale
LPS, pg/ml

per log, higher 0.99(0.73, 1.35) 0.971 0.94 (0.68, 1.31) 0.729 0.72 (0.46, 1.12) 0.147
sCD14, ug/ml

per log. higher 117 (0.84, 1.63) 0342  0.95 (0.64, 1.40) 0.798 0.79(0.41, 1.51) 0.471
EndoCAb, MMU/ml

per log, higher  0.87(0.70,1.07) 0.195 094 (0.75, 1.17) 0567  103(0.70,1.52) 0.874
hs-CRP, mg/L

per log, higher  1.12(0.99,127) 0065 1.07(0.94,121) 0334  1.06(0.89,1.25) 0.539

EE Ogxrsy -

486 patients, 125
clinical events (>50%
SNAEsS)

Markers measured
pre-cART

Marchetti et al. EACS 2015, manuscript
submitted



Table 2. Soluble Biomarker Predictors of Mortality Among 192 Participants in the Longitudinal Study of the Ocular Complications of
AIDS Who Had Antiretroviral Therapy—Suppressed Human Immunodeficiency Virus Infection

DR 95% CI) for Death, by Quartile®

192 patients

Markers measured

on cART

OR per IOR

Characteristic, Analysis® Second F\alue Third FP\alue Fourth F\alue Inc:reaspe 95% Cl) FPValue
Praximal CD4* T-cell count, cells/mm?

Primany 0.60 (22-1.1) 099 041 (17-98) D45 0.44 (18-1.1) 076 0.62 | 40-9k) 030
I-FABP level, pgfmL

Prirmany 1.76 (61-5.1) 30 45 (1.5-13.3) 007 8.3 (2.8-25.1) <001 3.5 (2.0-6.1) <. 001

Adjusted 1.69 (56-5.1) 35 42 14128 on 86 (27-27.8 <.0M 35 119-6.1) <.001
Lonuline1 level, ngfmL

Primary 0.29 (12-69) 0005 0.21 (.0B-53) om 0.24 (09-60) 002 0.43 (28-84) <.001

Adjusted 0.28 (12-69) 005 020 (0B8-53) 0 0.25 (.09-64) 004 0.43 (28-66) <001
sCD14 level, pg/mL

Primany 27 (82-48.1) a0 77 123-2R7) om 176 (4 4-R5K. 1) < 001 6.4 (28-104) < 001

Adjusted 45 (1.09-18.6) 038  11.4 (2.9-46) 00 301 (6.2-145) <001 75 (3.4-16.5) <.001
KT ratio, nhdfubd

Primary 1.48 (51-4.3) A7 23 (82-85) A1 46 (1.72-12.3) 002 23 1.45-35 <.001

Adjusted 1.650 (50-4.4) A7 2.4 (.B2-6.9) a1 43 (1.51-12.4) 006 2.3 11.40=3.7) 001
IL-6 level, pgfrmlL

Prirmany 6.4 (1.33-306) 020 9.8 (1.89-50.5) 007 69.7 (12.4-392) <001 6.1 (2.9-12.9) <.001

Adjusted 12.0 (1.42-102) 023 178 (2.1-154) 009 139 (14-1362) <001 6.6 (2.9-15.0} <.001
sTNF-RI level, pa/mL

Frimary 1.42 (444 5) 55 38013-11.0 012 9.0 (3.1-26) <001 46 (2.5-8.5) <.001

Adjusted 1.25 (38-4.2) A 36 1.23-108) 02 10.2 (3.2-32) <001 5.2 (26-10.4) <0071
hsCRP level, ng/mL

Prirmany 1.61 (57-4.6) 37 2.1 1.78-5.6) a4 10.9 (3.7-33 <001 3.7 21-86.7) <. 001

Adjusted 1.58 (B3-4.7) A2 23 181-686) A2 109 (3.4-35 <001 38 (20-7.0) <.001
D-dimer level, ngfmL

Primary 1.33 (35-5.1) 68 59 (1.80-19.1) 003 303 (7.2-128) <001 7.7 [36-16.7) <.001

Adjusted 1.23 (31-4.9) a7 6.2 1.8-213 003 204 (B6.6-131) <001 7.7 135173} <0071
CMV IgG index

Primany 0.42 {(17-1.08) 0684 054 (22-130) a7 1.37 (6B-32) 047 0.91 (B0-1.08) 19

Adjusted 0.38 (.15-.98) 045 043 (17-1.13) 085 1.07 (42-27) B9 0.89 (77-1.03) 1

Hunt et al. JID 2014
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Proteins involved in
epithelial structure are
altered prior to
proteins involved in
Immune responses
(mass spectrometry to
assess colon proteome)
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The tempo of
a mucosal
disaster

Lead to future
therapeutic

strategies?

HIV gut dissemination
(few days)

o S

Gut (and systemic)
immune damage (cell Viral
disruption/apoptosis replication
etc)

Gut and systemic Microbial
inflammation translocation

Gut epithelial
disruption (3-14 days)
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