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ART : A revolution

HIV : a chronic disease
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B ART : a revolution
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Viral suppression > 90%
Immune restoration
Better ARV drugs
Simplified treatment
Increased survival

Transmission reduced

| = Toxicity ART

= Accelerated aging
* Long life therapy
= Access to ART

A success story of research
But a story far from being achieved




HIV Pathogenesis




HIV

A disease of immune activation
and inflammation

HIV replication induces immune activation

Immune activation induces inflammation
Immune exhaustion
Immune suppression

Inflammation induced comorbidities
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Immune activation and HIV replication

HIV-1 infection and replication
main target: CCR5+ activated CD4+ T-cells

Massive CP”
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Anti-HIV Production of
Immune - HIV proteins
cellular an. gp120, nef

Bacterial Viral
translocation reactivation
including TLR-ligands in particular CMV
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Systemic immune activation

Adaptive and Innate

Appay et al, ] Pathol 08



HIV is a disease with
along term%mptomatic phase.
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HIV infection Is deleterious from very
early stages



SMART HIV replication is associated to

increased mortality and morbidity
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Mois depuis la randomisation
DC 2495 1839 1441 1112915 733 569 449 375 297 178 34
nts VS 2512 1848 1434 1122931 754 601 490 398 310 184 41

El-Sadr W.,NEJM 2006,



Pathogenesis of HIV

Immune activation
Inflammation

Cardiovascular risk
Cognitive disorders

Immune deficit AIDS
Accelerated aging Cancers T

Cancers

Immune deficit

HIV is deleterious by immune suppression and activation



Why do we need to control HIV

replication ?

STopf—

To control HIV pandemics

* To prevent disease

progression for every
HIV infected individual

* To stop transmission
between individuals




HPTN 052 : Transmission of HIV

Early treatment versus delayed treatment
1763 couples ; ART > 350 vs standard

HIV

*39 cases of transmissions

28 related to HIV partner -
1 from immediate ART
group

- 27 from differed group p=
0.0001

ART reduced by 96% the
risk of transmission

Opportunistic
Infections

20 extra-pulmonary TB
cases

- 1 from the immeédiat ART
groupe
- 19 from differed group

Early ART reduces the risk
of tuberculosis






Plasma viremia

—_— e ————— | ——

=5
-

HIV reservoir = residual HIV infection
-

Time of ART initiation : a key element in reservoir
establishment



HIV reservoirs differs from patients groups

The ANRS Cohorts

Lewin and Rouzioux, Review, AIDS 2011
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Primary infection and reservoir dynamics

* 68 patients :initiating ART in 2 a 3 days post contamination
Prior ART . Fiebig I: RNA+, p24-,3° G
Total HIV DNA lower in Fiebig | stage =LISA neg

sFiebig Il: RNA+, p24+, 3G ELISA neg
HIV DNA total undetectable in 22/24 (92 %) Fiebig | =Fiebig Ill: 3rd-gen ELISA+, WB neg
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Evolution of HIV RNA and HIV DNA in patients

following ART initiation
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Goals of Antiretroviral Therapy

= Reduce HIV-associated morbidity and prolong duration
and quality of survival

= Restore and preserve immunologic function: > 500
CD4 ; normalize CD4/CDS8

= Maximally and durably suppress HIV-1 RNA

= Persistently below level of detection (< 20-75 copies/mL,

depending on the assay used)

= [solated “blips” not uncommon in successfully treated patients and not thought to
predict virologic failure

= Prevent HIV transmission
= Decrease maximally reservoirs



Antiretroviral therapy

- A highly effective therapy
- A highly effective prevention

...A « double hit
strategy »




Viral replication has to maximally suppressed

Maximal suppression of
HIV required to

— Prevent disease progression
— Decrease immune activation
— Prevent resistance

HIV RNA(copies/ml]
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* Durée

Target below
detection

¥ 200 cp/ml : clinical and
Immunological

¥ 50 cp/ml :resistance
e Tomorrow :1lcp?

Which benefits
on reservoirs and activation ?



Control of viral replication has to be maximal

Individual level Population level
Health - Reduced transmission
— Stop disease progressive control
progression and decrease of
— Optimize Immune epidemics

restoration
— Prevent resistance
— Optimize survival
Daily normal life
- to have children

- Maximal reduction of |
sexual transmission risk

- Decrease In
tuberculosis

- Longer durabillity of
efficacy of first lines ART
-Decrease of global cost
of HIV
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