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What is the main
unmet goal of ART?



Kaiser Permanente HIV Cohort: Narrowing the Gap
in Life Expectancy for HIV+ vs HIV-Individuals
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Percentage difference

The Increase of Inflammatory Biomarkers is only Moderate but
the Impact on Long-Term Mortality is Strong
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The CD4/CDS8 ratio, a Proxy of Immunosenescence, Predicts
Mortality During Treated HIV and is Impaired in 2/3 of Patients

CDA4/CD8 ratio recovery {1/3 of patients)
Adequate CD4 increase, rapid CD8 decline
Minimal immunosenescence. Normal health
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Low CD4/CDS8 ratio {2/3 of patients)
Adequate CD4 increase, slow CD8 decline
Prominent immunosenescence. Excess mortality
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Very Early ART Initiation Improves but do not Normalize
Inflammatory Markers
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Very Early ART or Long-Term ART Improves but do not
Normalize Inflammatory Markers

Inflammation Persists Despite Early Initiation of
ART in Acute HIV Infection
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Inflammatory Biomarkers Decline but Do Not
Normalize after 10 Years of cART
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But... Most Biomarkers Improve Slowly During Long-Term Triple
ART, especially if ART is Initiated Early
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Does ART fully restore health?




What I1s the source
of Inflammation?



Immune Activation As a Tree

Leaves

End-organ diseases

Branches

IL-6 / Inflammation
D-dimer / Coagulation
Lymphoid Fibrosis

Roots

HIV reservoirs
CMV
Microbial translocation

Slide from Peter Hunt



Variable penetration of ARV in tissue
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Limited Penetration of ARV in Lymph Nodes

Tissue:Plasma Ratios (TPRs) Higher
in lleum> Rectum>Lymph Node

RAL Predicted Lymph Node Tissue Concentrations
Fall Below Target Concentrations to Suppress HIV
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Variable penetration of ARV in tissue
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Persistent HIV-1 replication is associated with lower 9
antiretroviral drug concentrations in lymphatic tissues

Courtney V. Fletcher®, Kathryn Staskus®’, Stephen W. Wietgrefe®, Meghan Rothenberger®, Cavan Reilly®,
Jeffrey G. Chipman®, Greg J. Beilman®, Alexander Khoruts®, Ann Thorkelson, Thomas E. Schmidt, Jodi Anderson®, ‘
Katherine Perkeyb, Mario Stevenson’, Alan S. Perelson?, Daniel C. Douek", Ashley T. Haase®, and Timothy W. Schacker®? 9

Lymph Nodes

108

5w
10? _EIJ ) s ="
106 8 i = R
105 e | EEm 0
104 T T ﬁ
103 3"
102 §
10 I I I I E-I b o=
0 1 3 6 §
Months =
. HIV copies/gram tissue . emtricitabine (fmol/10° cells) . tenofovir {fmol/10°cells) = s T e D.-El
[ atazanavir(ng/ml) """ Therapeutic concentrations of drugs FOC decay rate
Fletcher, 19th CROI, Seattle 2012 Ongoing viral replication and subtherapeutic ART
Fletcher, PNAS 2014 concentrations in lymph nodes

(see also Lorenzo-Redondo, Nature 2016)



Viral Production in Lymph Nodes Occurs Despite Very Early
ART and is Linked with Lower Tissue Drug Distribution

NHP 42966

Persistent vVRNA production since
Fiebeg 1

Kroon. CROI 2018. Abstract #66 Rosen. CROI 2018. Abstract#475
See also: #79 Bachman, Blips y HIV-DNA; #71 Rasmussen



Suboptimal cART Adherence is Associated with Higher Levels of
Inflammation Despite HIV Suppression

Porcentaje de diferencia en la concentracidn sérica de los biomarcadores (ajustado por edad, VHC, hipertension,
raza y tabaquismo).
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Suboptimal cART Adherence is Associated with Higher Levels of
Inflammation Despite HIV Suppression

IL-6 D-dimer K/T ratio
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Suboptimal cART Adherence is Associated with Higher Levels of
Inflammation Despite HIV Suppression

TABLE 2. Antiretroviral Adherence and Biomarkers of Inflammation, Coagulopathy, and CD8* T-Cell Activation 6 Months After
Treatment Initiation in Study Participants Who Achieved an HIV VL of <400 Copies Per Milliliter and <40 Copies Per Milliliter

Full Model For <400 copies/mL* Full Model For <40 copies/mL*
Percent Reduction For Percent Reduction For
No. Each 10% Increase in No. Each 10% Increase in
Biomarker Participants Adherencef 95% CI P Participants Adherencef 95% CI P
IL-6 247 —14.7 —21.0to —7.9 <0.0001 121 —-11.3 —209to —0.6 0.040
D-dimer 251 —10.5 —18.3to —2.0 0.017 125 —-11.0 —21.5t0 1.0  0.070
K/T ratio 250 —3.0 —6.0 t0 0.3 0.070 122 —2.6 —69t0 1.9 0.247
sCD14 251 —2.7 —5.0to —0.3 0.028 124 —1.5 —4.6t0 1.9 0.382
% HLA-DR"/ 184 —1.2 —2.5t0 0.03 0.056 92 —1.1 —3.1t0 0.9 0.272
CD38" CD8"§

sCD163 251 —3.1 —6.8 t0 0.8 0.119 124 —-74 —124to —2.0 0.009

*Adjusted for baseline biomarkers, age, gender, and baseline values of CD4" T-cell count, HIV VL, depression (yes/no), and alcoholism (yes/no).
tPercent change from baseline after 6 months of therapy.

fAbsolute decrease in proportion of CD8" T cells that coexpress HLA-DR*/CD38" (not percent decrease).

K/T, Kynurenine/tryptophan; sCD14, soluble CD14; sCD163, soluble CD163.

Castillo-Mancilla. JAIDS 2018




Is there arole of ART families
on Inflammation?



To be Defined: Likely Stronger Effects of INSTI-based First-Line ART

Effects of Fist-Line EFV vs. EVGc in Monocyte
Activation and Vascular Inflammation
Larger decreases of sCD14, hs-CRP and Lp-PLA2 with EVGc
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Raltegravir Normalized the CD4/CD8 Ratio Faster
than Efavirenz in STARTMRK trial
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SINGLE: Effects of DTG+ABC/3TC vs. EFV/TDF/FTC on the CD4/CDS8
ratio in treatment-naive HIV-infected individuals
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The effects of maraviroc versus efavirenz in combination with
zidovudine/lamivudine on the CD4/CD8 ratio in treatment-naive
HIV-infected individuals
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... and in Switching

Impact of switching from PI to raltegravir on

cardiovascular biomarkers

Randomisation* was
1:1 /
Open-label

l Rikasd Switch to RAL400 mg bid +
HIV+ 2 18 years continue other ARVs

On 2 ARV +Pl/r
HIV RNA < 50 ¢/mL > 6 months**
Raltegravir-naive

* Randomisation was stratified by current use of lipid-lowering therapy
** Median time with virologic suppression was > 6 years
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Martinez. AIDS 2012

Inflammatory markers improved after swithching to raltegravir

Martinez. AIDS 2012

Effects on Inflammation of Switch to ABC/3TC/DTG

in STRIIVING

Conducted in US, Canada, and Puerto Rico

R ABC/DTG/3TC

randomized
1:1
[ears W AscipTa/TC
I 1 T 1
Screening 0 Week 24 Week 48

Primary endpoint at
24 weeks: VL <50 c¢/mL
(Snapshot)

Inclusion criteria
« Virologically suppressed (confirmed HIV-1 RNA <50 ¢/mL)
* HLA-B*5701 negative

“Stable suppressive current antiretroviral therapy (CAR) with 2 NRTIs plus either a PI, an
NNRTI, or an INI. 240% Pls, at least 25% INIs.

C-reactive protein (hs-CRP), interleukin-6 (IL-6), D-dimer, soluble vascular cell
adhesion molecule (sVCAM), soluble CD14 and CD163 (sCD14, sCD163), and
intestinal fatty acid—binding protein (I-FABP) levels were measured as secondary
endpoints

Inflammatory markers improved after swithching to ABC/3TC/DTG

Lake. CROI 2016



What do we know and what
we don’t know about the
consequences of the number
of antiretrovirals?



Rationale for Dual Therapy
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OPEN @ ACCESS Freely available online PLOS mepicine

The Ethics of Switch/Simplify in Antiretroviral Trials:
Non-Inferior or Just Inferior?

Andrew Carr'?*, Jennifer Hoy*?, Anton Pozniak®

Summary Points

e The high efficacy of antiretroviral therapy has resulted in more trials that switch
or simplify existing therapy in patients whose HIV is fully controlled.

e The primary outcome of about half of these trials is virological non-inferiority.

As participants already have fully controlled HIV on existing therapy, these trials
offer no virological benefit.

e Many trials (i) enrol patients who cannot benefit with the switch, (ii) do not
capture (or report) all potential risks, and (iii) are designed with a view to a
pharmaceutical company’s profits rather than participant benefit.

e A switch/simplification trial is only ethical if participants can meaningfully
benefit from the treatment change and are more likely to benefit than suffer
harm, and if the study is powered to assess the key expected benefit and
reports all end points.

Carr. Plos Medicine 2012



MONOTHERAPY META-ANALYSIS
Switch equals failure

A Plr monotherapy Triple therapy Risk Difference Risk Difference
Study or Subgroup Bwvents Total BEvenis Total Weight N, Random, 95% CI I, Random, 95% ClI
Ok Pilot 17 21 20 21 3.4% -0.14 [-0.323, 0.058]
FalMo 24 a0 26 a0 3.6% —-0.07 [-0.259, 0.12]
KRETA 29 44 ar 44 4.0% -018[-0.36,—-0.00]
mMonarch 14 15 15 14 4.5% —0.07 [-0.23, 0.10]
MODAT ar a1 44 a2 a8.1% -0.12[-0.28, 0.04]
MOST 23 29 a1 31 5.3% -0.21[-0.36, —0.08]
DR EAM B3 948 B9 a7 7.3% —0.07 [-0.20, 0.08]
MO BB 112 T4 113 3.1% —-0.11 [-0.23, 0.01]
Ok-04 TT 100 Th 93 9.2% —-0.01 012, 0.11] S
MOMET 28 127 a7 129 10.58% —0.06 [-0.17, 0.08] I
FALESOLOD 73 ar ar 99 12.4% —-0.04 [-0.14, 0.0R/] — 1
FROTEA 118 137 1249 136 265% -0.09[-0.16,—-0.02] —
Total (95% CI) 851 865 100.0% -0.08[-0.12, -0.05] &
Total events B2 10
Heterogeneity: tau®=0.00; ¥y =719, df=11 (P=0.73);/*= 0% I t t I
Test for overall effect: Z= 4 .62 (P = 0.00001) -0.5 —-0.25 0 0.25 0.3

Favours triple therapy Favours Pl monotherapy

“Pl/r monotherapy showed a higher risk of plasma HIV-1 RNA elevations ”

Arribas. HIV Med 2016



PROTEA Study
HIV-1 RNA in CSF samples at Week 48

HIV-1 RNA in CSF samples at Week 48 for patients
undetectable at baseline (<40 copies/mL — not detected)

100 5
ealt o osaw
= 10.5%
Diseno Randomizacién* Sl <40 copies/mL
1:1 s48 $96 S 21.1% - rat detected
Etiqueta abierta % <40 coples/ml
282 adultos HIV+ E 0 - detected
1* linea TARV 2 NRTIs E 50 -
UERELE DRV/r800/100mg QD Ry W 40-49
+(IP 0 INNTR) . s 5 coplesfiL
Shn hilstoria de fallo sem. + 2 NRTIs (optimizaciéna D0**) & o
en DRV/f 2 ap 50-309
virolégico previo E 5 73.9% " ot
HIV-1 RNA < 50 ¢/ml NRTis § ]
Exclusién si CD4 nadir DRV/r 800/100 mg QD 20 i
< 100/mm? o actual N=137 copiesm
CD4 < 200/mm? 10 4
ﬂ L
* La randomizacion fue estratificada por status anti-HCV (+ o -) BRV/rmono ORVE+ 2NRTH
MN=1% MN=1%

** TDF, ABCo ZDV + 3TC o FTC
There were 2 patients with HIV-1 RhNA <40 copies/mL (target detected) at baseline in the CSF.
Both patients had HIWV RNA <40 copiesd/mL (target not detected) at Week 48.

* Dos pacientes en la rama monoterapia con CD4 nadir < 200/mm?3desarrollaron viremia tanto en LCR como en
plasma, con un caso sintomatico.

Antinori. AIDS 2015



Immune Activation in mART-treated and cART-treated patients
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NEAT 001/ANRS 143:
DRV/r+RAL vs DRV/r+TDF/FTC

Randomisation®

1:1

Open label

> 18 years l
ARV-naive
HIV RNA > 1,000 ¢/mL
CD4 < 500/mm? o
HBs Ag negative

N =401

Creatinine clearance > 60 mL/min
No resistance mutations

DRV/r + RAL
m DRV/r + TDF/FTC

log rank p=0.12
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Numbers of patients

400 383
————— 402 395

Raffi. Lancet 2014

32 48 64 80 9% 112 128 144

Time (weeks)

375 346 327 315 306 210 89 1
393 361 350 340 33 215 90 12

W36

—— DRV/r800/100 mgQD +RALbid __,

N =404

DRV/ r + RAL was non inferior to DRV/ r + TDF/FTC
for the composite primary endpoint based on
clinical and virological failure

The NtRTI -sparing strategy was less efficacious
than the standard regimen in patients with CD4
cell count <200/mm?3 at treatment start.

Despite a low rate of virological failure in both
arms, emergence of resistance mutations was
higher in the raltegravir group.



