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HIV, gut damage, dysbiosis, microbial
translocation and systemic inflammation
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Fact #1

HIV Is a disease of

the gut




HIV & the gut: an old story

“my colleagues and | hypothesized that
clinical symptoms and intestinal injury are
directly related to the presence of HIV in
the mucosa and that the intestinal lamina
propria could be a site of accelerated
infection and destruction of CD4

lymphocytes”
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Chronic HIV on virally-
suppressive cART: nadir
CD4<200/mm3

Healthy HIV
uninfected

ncati C et al. AIDS 2016




Fact #2

HIV-associated gut
disruption leads to

microbial
translocation
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No recovery of microbial translocation and gut
damage on long-term cART started during chronic
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Which consequences of

microbial translocation?
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Fact #3

Microbial translocation

contributes to Immune
activation/inflammation




Uninfected Control > 18 Month Survival < 6 Month Survival
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Univariate model
Plasma HIV RNA level, logio —0.032 0.007 = 001
CD8™ T-cell activation, logip —0.049 0.014 < 001

CD4+ T-cell activation, logip —0.039 0.017 021 d e p reSS | O n

Multivariate model
Intercept 2921 0.042 < 001

Plasma HIV BNA level_logig —0.026 0.009 005
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Microbial translocation drives
disease progression in untreated HIV
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Fact #4

Both immune
activation/inflammation

and microbial
translocation contributes
to disease progression




Altered gut microbiota in SIV/HIV
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Fact #5

Altered Intestinal

microbioma in HIV




Altered gut

microbioma in
untreated HIV....
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....that seems not

recovered by long
term CART




B HIV-Uninfected (HIV-)
B HIV+ Viremic Untreated (VU)
B HIV+ HAART-Treated
o [ HIV+ Long-Term Non-Progressor

Vujkovic-Cvijin et al., Sci Transl Med, 2013; Also: McHardy et al., Microbiome 2013
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Which consequences of

gut dysbiosis?
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Colon biopsies from 17 untreated HIV; 14
uninfected controls
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Prevotella-rich, Bacteroides-poor gut microbioma




Taxon P178 inflammation
Yes No
Bacteroidetes 54 61
‘Clostridia’ 40 33
Enterobacteriaceae 0 0
Other bacteria 6 6

>

P. copri / Universal 16S QPCR

e

Media P.copri

Media

P. copri

Patients with
ulcerative colitis

Lucke et al. J Med Microbiol 2006

Antibiotic-treated mice
colonized with P. copri;
DSS-induced colitis

D

(% = p<0.01

- 2 - .
o il
S o X

L —— |
= 5

w S

Media  P. copri

Scher et al. Elife 2013



Colonic LPMC exposed to several HAMB
(HIV Altered Mucosal Barrier)
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Fact #6

Altered intestinal
microbioma as

driver of
Inflammation




Microbial
translocation

Systemic
inflammation/immune
activation




Uninfected Control > 18 Month Survival < 6 Month Survival
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Dysbiosis as driver of

inflammation

m Research hypothesis:

— Dysbiosis in HIV progression ? The issue of residual
disease on CART
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What do people die of in modern ART era?
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HIV, gut damage, dysbiosis, microbial
translocation and systemic inflammation

The facts

The “yet to be demonstrated”
facts




Any evidence for

microbioma as driver
of residual disease?
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No differences in alpha diversity indexes (Observed, Chaol, Shannon, Simpson)
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Translocating microbiota might also affect
Immune reconstitution

I Good response to therapy I I Scarce response to therapy
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Merlini et al. PLOSOne 2011
See also: Klase et al. Mucosal Immunol 2015




“Yet to be demonstrated” fact #1

Any evidence for

microbioma as driver
of residual disease?




Any chance to treat

the gut?




Approaches to the treatment of gut
impairment
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Prebiotics: amelioration of “quality” of gut
microbioma and reduction of circulating sCD14
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probiotics/prebiotics (PP)-ARV

for 60 days
W Fibronection
® Hematoxylin
A
607 e FP=0.0061
L ]
E L]
9 404
- e .
< e
8 20- .
&2
o L L] 0 ] L) L) L)
ARV + PP ARV alone 0 20 40 60 80 .
% HLA-DR*CD45* APCs R, W Fibronection
. ® Hematoxylin
E 16,
P =0.0242
. 2144 A
=<+ © A
o
S - 124 . “
r~ - A
©w g 104 —=*—
¥ E .
® E 8 .
6

ARV + PP ARV alone

Klatt et al JCI 2013



CD4+ T cells/uL
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Linear mixed model, P = .461
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Serrano-Villar et al. CID 2018
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“Yet to be demonstrated” fact #2

Any chance to treat

the gut?




Targeting the

microbiome for HIV
Ccure?




“More physiologic” microbiome in exposed

uninfected infants and ECs

Population  Comparison
Year Location Sample size of interest Enriched Depleted Summary
HEU infants
Bender et al. 2016 Haiti 25 HEU; 25 HUU HEU infants  HUU infants  Pseudomonadacece Prevotellaceae Maternal HIV infection is associated
[44"%] Oxalobacterae Alcaligenaceae with changes in the microbiome

Rhodobacteraceae Desulfovibrionaceae of HEU infants. Human breast
Thermaceae Tissierellaceae milk oligosaccharides differ in
Bacillacece Bacteroidiaceae mothers depending on their HIV

Elite controllers

Vesterbacka et al. 2017
[43%%]

Nowak et al. [45] 2015

Sweden 16 EC, 32 HIV-
infected (HIV+)
ART-naive, 16
HIV-uninfected
(HIV)

Sweden 28 HIV+, 3 EC,
@ HIV-

naive, HIV-

HIV+, HIV-

Corynebacteriaceae
Chloroacidobacteria
Alicyclobacilaceae
Sphingomonadaceae
Enterobacteriaceae

EC compared to ART naive and
HIV-:

Succinivibrio

Sutterella

EC compared to ART naive:

Rhizobium

Delftia

Anaerofilum

Oscillospira

EC compared to HIV+

Bacteroidetes[45]

Paraprevotellaceae
Porphyromonadaceae
Campylobacteraceae
Erysipelotrichaceae
Gemellaceae

Bacilli (class)

EC compared fo ART naive:
Blautia
Anaerostipes

EC compared to HIV+
Actinobacteria

Wei Li et al

status, and is associated with
bacterial species found in the
infant’s gut microbiome.

ECs have a richer gut microbiota
than untreated HIV adults, and
their microbiome is more similar
to HIV-uninfected adults than
untreated HIV adults.

The microbiome of ECs is
significantly different from viremic

. Curr Opin HIV AIDS 2018
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Impact of gut microbiome on response to Rotavirus vaccination
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Targeting the microbiome for HIV

cure?

Restoring the Microbiome
in HIV Infection

Probiotics

Prebiotics

ART with intestinal
penetration

Normalized
microbiota

Fecal microbiota
transplant

Reduced systemic
inflammation and
immune activation

Short term diet
modification

Targeting the Reservoir in

HIV Infection

Immunotherapeutics

Latency Reversing

Agents

Early ART

\

/

|

Reduce HIV latent
reservoir

Improve HIV vaccine
responses

~
P

HIV Remission and
Cure

Wei Li et al. Curr Opin HIV AIDS 2018




“Yet to be demonstrated” fact #3

Targeting the

microbiome for HIV
Ccure?
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