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EPIDEMIOLOGIE



To end the Epidemics ?

Estimated number of new HIV infections globally per year
children aged 0-14 years

Adults aged >15 years
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KEY 2020 FAST TRACK TARCETS

90%
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How could we ‘bend and end the epidemic? (e @

Potential impact of universal test & treat MEDICINE
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TasP dans la vraie vie

on trial ANRS 12249: \ “ @

Treatment as Preventi . 122.
mised to immediate ART vs national guidelines
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Des progres nationaux
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90-90-90 cascade estimates: Population-based

HIV impact assessments (PHIA) surveys
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Des retards régionaux
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Et les adolescents

i ' Number of 10-19 year olds: 1950-2100
« H|V is the leading cause€ of um ? reg)i,on

death among adolescents
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A new B/CRF02 circulating recombinant spreading quickly in Paris area, France
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Baseline resistance in the START trial, 2009-2013
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Poster 529 High prevalence of NNRTI and INI-resistant polymorphic virus in primary HIV infection o PARIS
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Table 1. Population Characteristics at baseline

Men [n. %) 1005 20 %
Age, median, KR [years] 35 2E, 47
R Group [n. %]

Homosexugl TES Tak%
Hetsrosanual 1939 19%
Dthars or urmknown 77 re ]
CO'mmi3, median, IR a7 [325, £35]

-

Table 2. RAMs acconding to the Stanford list and the
ANRS algorithm 2017

At kemst 1 RAM using WHD list

At least 1 NRT] R&M using Stanford list

At least 1 NNATI RAM using Stanford BSt

At lemct 1 Pl RAM wz5ing Stanfiord list

At leach 1 RAM using Standord + ANRS |2017)

At lemct 1 NNRTI RAM using Stanford list + ANRS [2017)
At lemct 1 1| RAM [AMRS 2047)

At st L Dormvirine RAR

Figure1. Frequency of transmitted drug resistant mutatons to MRTI, NMRTI, Pl and

IMI according fo the year of inclusion

Table 3. Univariate and mulihvarable analysis, risk factor for RAMs (Satnford+
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Virus résistant DTG sans mutation sur
I'intégrase

Unintegrated viral DNA involved in Dolutegravir resistance ? an({s e

.* Mbio, 2017 1. Malet, F. Subra, C. Richetta, H. Leh, C. Charpentier, G. Collin, D. Descamps, E. Deprez,
V. Calvez, AG. Marcelin, O. Delelis

WT HIV-1 ) mutant virus
Dolutegravir s
I& B 5oolnM -}‘ ¥ \

’Oo-——o\oz_yfooo\d

* Analysis of the mutant Lai virus

pNLA3WT [ sum |l GAG

L— 25
ut —
e -
ENV L Lt
(® No mutation was selected in the integrase gene Loee]

(*) Sequencing allowed to highlight the presence of mutations in the 3'PPT region included in the
nef gene as shown below

WT sequence ﬂ GGGGGG
EETT. . O

O Delelis, 544



Virus résistant DTG sans mutation sur
I'intégrase

Viral replication of the 3’-ppt mutant an@S, =

3 Replication of the virus <
Total viral DNA 2 10
;;; 10
<
S 10x10%y 6 wa.
= 10
= 1 0% 107 gy
S , & & & &
¢ Quantification of integrated DNA
Difference in average of 3.7 cycles 31

PCR cycles
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Conclusions and perspectives an@S e

Conclusions

A mutant highly resistant to integrase inhibitors

Selected mutations in the 3’-PPT region, not in the integrase gene
Efficient replication with or without a high DTG concentration

No integrated viral DNA was detected

We do not observe an accumulation of 2-LTR circles

We observe a strong accumulation of 1-LTR circles

Further perspectives

* Wijting and colleagues (JID, 2018) report the case of one patient failing DTG with
similar mutations in the 3’-PPT region with no mutation in the integrase gene

¢ Study the mechanism implicated in 1-LTR circles accumulation ?

* Could the accumulation of 1-LTR circles explain the replication of the mutant virus?

¢ Could the mutation lead to a stronger expression of episomal forms?

Unintegrated viral DNA involved in Dolutegravir resistance ? Poster 544

WT PPT Mutant
X /\. 7 3 /™
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Lun e [ Tategrated provire
e 4 < &
IR LLTR B
WA 5 b im VAW O
Imegrated provirg
| 1
Classical HIV-1 Replication Cycle Proposed Non-Imegrattve HIV.] Raplication Cycie
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Nord & sud
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Impact des variants minoritaires

résistants a I'intégrase

1) Methods

» Sanger and UDS-lllumina (Miseq)
» Smartgene IDNS® : Data analysis (cut-off 1% and cut-off 5%)
» Resistance interpretation: ANRS algorithm V27 (updated 2017)

2) Study design

134 patients failing
INSTI-based regimen
(2 consecutive viral
loads > 50 cp/ml)

France
REcherche
Agerce & orme de r

INSTIs at failure (n=134)
RAL
EVG
DTG

65
20
49

HIV-1 viral load (cp/ml)

459 (IQR = 130-4687)

Sinsarand UDS at UDS at
€ x baseline for 34 baseline for 31
UDS at failure ‘ T )
for all 138 ois pts with pts with
P INSTI failure INSTI success

load, median , IQR (months)

INST1 history naive (66%)

Time to failure , median, IQR (months) 6(3-15)

Characteristics Failure Success
(n=34) (n=31)

RAL 3

EVG 15

DTG 13

Duration with suppressed viral 15(12-21)

T.T. Nguyen




Impact des variants minoritaires
résistants a I'intégrase

More Resistant Mutations Detected at Failure by UDS NRS
1) Majority resistant variants (MaRVs) at 2) Minority resistant variants (MiRVs) at
failure detected by Sanger and UDS failure detected only by UDS
» Atleast 1 INSTI MaRV in 40% of patients » Added MiRVs: in 9% (cut-off 5%) and in 18%
(cut-off 1%)
» No difference in effective INSTI Cyo at » Resistance interpretation changes in 7% and
failure between patients with at least 1 MaRV 13%, respectively (S=>1/R or | =>R)

and those with no MaRV

Sequencing Frequency Detected mutations (in n patients)

Techniques of

TebA/I L7aM/ ES2Q 197A £138 G140 Y143 S147G Qil48 S153§ N15SS E157Q $S230
detected
A/K A/C/S C/H/R H/R H G/R
mutations
Sanger 3 ) 4 6 4 7 { 4 1 ( 24 } 0
uDS »20% a4 9 S 6 4 7 6 < 12 0 25 3 1
£ ( ) {
1-5 5 0 1 2 1 0 2 0
Total UDS 10 9 8 8 & 9 6 14 1 7

T.T. Nguyen



Impact des variants minoritaires
résistants a I'intégrase

anRs
Impact of MiRVs ?

3) MiRVs at baseline in patients with VF (n=34) and in those with VS (n=31)
» No difference in prevalence of baseline MiRVs in patients with VF (14.7%) and VS (12.9%)

» 34 patients with VF: 17 carried MaRVs at failure but not previously found at baseline.

» MiRVs at baseline in VF patients: not emerged at failure.

Patients Treatment at Last viral load at Viral load MIRVs at MaRVs at INSTI Cyougn at failure
failure baseline (cp/ml) at failure (cp/ml) baseline failure (ng/ml)-Interpretation

VF ETR/RAL BID 775 1000 $147G (1.8%) N155H (100%) 91-Effective

VS EVG/c/FTC/TDF 1515 - Q148H (13.1%)

— No emergence of MiRVs and no impact of baseline MiRVs on INSTI response

T.T. Nguyen



Impact des variants minoritaires
résistants a I'intégrase

N MEDECINE s |11,
Q SORBONNE | !ﬂsefm
UNIVERSITE —

B0 10 00nt o1 00 o recherhe I st

anRs

4) Conclusions
» More INSTI resistant mutations at failure detected by UDS compared to Sanger.

» No association between baseline INSTI MiRVs and risk of INSTI failure.

» MiRVs if present at baseline in patients failing INSTI did not emerge as MaRVs at failure.
5) Questions

» Could pre-existing MiRVs facilitate the selection of other MaRVs at failure ?

» Could a not fully active backbone and persistence of viremia under INSTIs ease the
emergence of variants from minority to majority ?

» Existence of new resistant mutation profiles ? (Analyses ongoing)

» Other mechanism of resistance to INSTI ?

This study was funded by ANRS.

T.T. Nguyen



Sélection de mutants résistants (BIC)
Sur virus préexposes aux InsTl ?

Bictegravir (BIC) has a favorable resistance profile

BIC is a novel, unboosted, once daily INSTI recently approved in US as STR with F/TAF
In clinical trials no emergent resistance in 1271 naive and suppressed patients treated with B/F/TAF
Cell culture experiments ex vivo

Breakthrough resistance selections: no breakthrough of BIC or DTG compared to rapid EVG breakthrough
Dose escalation resistance selections with BIC: R263K + M50 (<3-fold change)
BIC has an improved resistance profile compared to other INSTIs

Foid Change vs WT Fold Change vs WT

IN Genotype IN Genotype

BIC DTG BIC DTG EVG RAL
E92Q 12 16 TO7A, N155H 10 18
T97A 07 09 E138K Q148R 17 22
F121Y 04 06 G140A, Q148R 20 22
Y143C 09 09 G140S, Q148H 25 58
Y143R 14 14 G140S, Q148H, G163K 25 57
Q148H 07 08 L74M, G140C, Q148R 84 91
Q148K 08 07 T97A, G140S, Q148H 44
Q148R 07 07 E138K. G140S, Q148H 25 53
N155H 14 15 E138A, G140S, Q148H 72 10
R263K 17 17 45 12 E138K. G140A, Q148K

Tsiang et al, Antimicrobial Agents and Chemotherapy, 2006 and data on file

K Andreatta, 546



Sélection de mutants résistants (BIC)
Sur virus préexposes aux InsTl ?

Dose escalation resistance selections with wild-type HIV-1

IN Genotype at Fold Change vs WT
WT g‘n"‘;cﬁ"g Final Passage .z
(Frequency,NGS) | BIC | DTG | EVG | RAL

—
- (=]
o o
o o
o (=
o [=]

Wild-type : :
None [starting virus)] 1.0 1.0 1.0 1.0

Q148K (98%)
RAL G118D (21%) 0.8 08
E138K (3%)

Q148K (61%)

E138K (55)
T661 (50%) |

EYe Q148R (23%) 29| %3

Q146L (12%)

E92V (5%)

0 50 100 150 200 250 |DPT® S153Y (99%) 20 | 19

1000-

100

Drug Concentration (nM)
=

0.1

Days in culture BIC S153F (100%) ANzl 28 | 1s

NGS=Next Generation Sequencing

K Andreatta, 546




Sélection de mutants résistants (BIC)
Sur virus préexposes aux InsTl ?

IN Genotype at Fold Cha wWT
E92Q gelectlng Final Passage = i
1000000 9 (Frequency,NGS) [ gic | pTe | EVG | RAL
= E92Q
% 100000 o [starting virus] 2 3
.2 E92Q (>99%) :
- 10000 RAL G140A (62%) 122 | 18
£ L74M (14%)
S 1000
g EVG E92Q (>99%) 11 15
8 100 E92Q (>99%)
o DTG S147G (5%) 11 14
2 10 E157K (2%)
o E92Q (>99%)
13 . . . BIC G140E (58%) 09 | 17
0 50 100 150 200 250 V1511 (7%)
Days in culture
Site-
Directed G140E 11 0.9
Mutant
*E92Q+G140E has very low replication capacity, Site- E92Q + G140E
did not grow in a multi-cycle assay, and Directed “Replication
Mutant Capacity = 0.6%

INSTI selections with HIV-1 E92Q mutant

may not be viable in vivo

K Andreatta, 546




Sélection de mutants résistants (BIC)
Sur virus préexposes aux InsTl ?

Conclusions

Further defined BIC resistance from WT HIV-1

Two patterns of low-level resistance after extended culture with BIC
R263K + M50l (<3-fold reduced susceptibility)
S153F or S153Y (s2-fold reduced susceptibility)

Slow or no development of additional IN resistance substitutions after BIC selections from INSTI-R HIV-1

Selection INSTI-R Substitutions at Final Time points (Fold Change)
condition wT E92Q Q148R N155H R263K
BIC S153F (1.4) | E92Q, G140G/E, V151V/I (0.9)" | Q148R, G140G/E, E157E/K (0.6) N155H (1.3) R263K (1.7)
DTG S153Y (1.9) | E92Q. S147S/G, E157E/K (1.4) Q148R, E138K (1.4) N155H, S147S/N (1.4) | R263K. E157E/K (1.8)
* E92Q+G140E has high-level INSTI-R but very low replication capacity Poster 546 Andreatta et al.
Poster 549 Brenner et al.
Implications
[————=

Slow development of resistance by BIC in HIV-1 £ INSTI-R confirms BIC’s high barrier to resistance and
supports future studies of B/F/TAF in patients with preexisting drug resistance

K Andreatta, 546



Durability of Initial Regimens when Starting ART with
-200 CD4 and >5 log10 HIV-RNA (ICONA), 1127 Participants

Figure 1. Cumulative probability of TF
according to the anchor drug of the initial ART regimen.
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INST! 205 198 12¢ ™ @ 20

w— AT | Pyror'e
NS
Anchor drug class (alternative “
2)
NNRTI  0.62(0.50-0.78) <0.001
bPt 1.00
INSTI 0.72(0.54-0.95) 0.01%

Figure 2. Cumulative probability of VF
according to the anchor drug of the initial ART regimen.
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INST)

0.65(0.52-0.82) <0.001
1.00
0.69(0.52-0.92) 0.012

Association not maintained if baseline viral load >500,0000
Viral load >500,0000 only factor associated with virological failure



Mean Collagen EC, mg/mL
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GS1717: Platelet Reactivity in Response to
Collagen and Plasma Soluble Glycoprotein VI

TAFIFTCn=29 | ABC/3TC n=32 TAFIFTC | ABCI3TC

50
p=0.20 p=0.005 p=0.02
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Pooled Week 48 Efficacy and Baseline Resistance:
B/F/TAF in Treatment-Naive Patients

B/F/ITAF Treatment-Naive Study Designs

Study 1489

Treatment-Naive Adults
- HIV-1 RNA 2 500 ¢/mL

- @GFRg = 50 mU/min

- HLA B*5701 negative

Study 1490

Treatment-Naive Adults
- HIV-1 RNA 2 500 copies/mL
- eGFR¢g 2 30 mU/min

1:1

_

\

Primary Endpoint
v
Baseline 48 96 144
L L L J

n=314

\ 4
Baseline 48 96 144
T

n=320

n=325

B/FITAF QD

DTG/ABC/3TC QD

DTG/ABC/3TC QD
B/F/TAF Placebo QD

o
Primary Endpoint

1. 4

B/FITAF QD
DTG + FTC/TAF Placebo QD

DTG + FTC/TAF QD

B/FITAF Placebo QD




B/F/TAF in Treatment-Naive Patients:

Primary INSTI-R
T97A

Q148H
Primary NRTI-R*

Primary NNRTI-R

100
9 L 2
‘l u ”

100

o 568888383388

HIV-1 RNA < 50 ¢/mL

576 & 298 14 68
634 & 32516 76

® Total (n=634)
# NRTI-R (n=16)

o 2 o 0 o

HIV-1 RNA 2 50 ¢/mL

) 7.0

534 & 32818 78

®INSTI-R 1° (n=6)

#* NNRTI-R (n=76)

No Virologic Data

20 2

537 £ 33818 7t

Resistance
_ n=315
6 (1.0%) 4(1.3%) 6 (1.9%)
5 (0.8%) 4(1.3%) 6 (1.9%)
1(0.2%) 0 0
16% (2.5%) 5(1.6%) 5(1.5%)
76 (12%) 51 (16%) 41 (13%)

INSTI-R 2° (n=325)

' PI-R (n=16)




No Significant DTG + DRV/c Interaction

GM Darunavir (DRV) Concentrations Over 24 Hours With and Without DTG
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AMBER Study: Analyses of D/C/F/TAF in HIV-1
Treatment-Naive Patients — Design and VR at Week 48

Double-Blind Treatment Phase ExtensionPhase Rollover Phase
Treatment-nalve adults*® |
(N=725) | DIC/FITAF
' (800/150/200/10 mg once daily)
- Screening VL ' + matching D/C + F/ lacebo
>1.000 L l matching D/C + F/TDF placeb
- CD4’ cell count )
>50 celsil \ Control
]
)
]

IoD .FTC, and :&

@ o oo oo oo = = > > = -

- HBV- and HCV-negative
Baseline w"" 48 ook 96
Primary Endpoint
Age Subgroups Gender Subgroups Race Subgroups
a3 A3 a1 a2 an a3 20
(95% CL-2.y) (95% CL.-1.8) (96% CL.-16,20) (95% CL2.7) (95% C1.-6,28) (965% CL.2.8) (96% CL.17,17)
— ey s gu— N ;;-‘ —_—
1004 91 gg 92g9 8988 9290 89 89 8585
Fd 78
w 80 +
iw
s
5 40 4
20
E | Al o s, va 5, i 88
. - | - - | .
Virologic VF Virologie  VF Virslogie VF | Virologic  VF Virclogic W& |virclogic  WF Virologic  VF
Success Success Success Success Success Success Success
Overad Population <50 Years >80 Years Men Women Non-black/ Black/
African-American African-American

WowcFTAF 1 Control



Similar Safety of D/C/F/TAF By Naive Subgroup

Mean Change in eGFR.c and BMD From Baseline to Week 48*and BMD

A Age subgroups Lumbar spine
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Similar Safety of D/C/F/TAF by Switch Subgroup

Urine albumin: creatinine ratio Lumbar BMD
D Age subgroups Lumbar spine
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DRIVE-AHEAD Study:

DOR/3TC/TDF versus EFV/FTC/TDF

Key Entry Critena:
HIV-1 RNAz 1,000 copres/mL
within 45 days before Day 1
Antiretroviral-naive
No genotypic resistance
to any study drugs

Stratification factors.
sc;gcb HIv-1 RNCIM
(5100,000¢ ).
chronic hepatmsmsémor C
Infection (yes/no)

100

Percentage of Participants (95%

o

£ g g

3

Group 1 DOR 100 mg/3TC 300 mg/TDF 300 mg QD 14.Day
N=340 + Placebo Follow-Up
Group 2 EFV 600 mg/FTC 200 mg/TDF 300 mg QD 14-Day
N=340 R + Placebo Follow-Up
Primary Analysis Time Point

At Week 96, eligible patients may opt to continue for an additional 96 weeks
(study extension phase)

8_7 89 84
77 - —— —
./ 3% —8;

-~ =~DOR/3TC/TDF -®—EFV/FTC/TDF

4 8§ 12 16 20 24 28 32 36 40 44 48

Treatment Week



Drive Ahead: Sub Group Analysis
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DRIVE-AHEAD Study: Clinical Adverse Events

DOR/3TC/TDF EFV/FTC/TDF DOR/3TC/TDF EFV/FTC/TDF
N=305 N=311 N=59 N=53
88,7

One or more AEs 83.6 91.0 78.0

Drug-related AEs 321 65.3 25.4 49.1

Serious AEs 3.6 5.8 34 &7

Discontinued due to AE 3.0 6.4 3.4 7.5

Most Common AEs
Abnormal dreams 5.2 132 [ 1.7 1.9
Dizziness 9.2 38.6 6.8 28.3
Headache 12.5 12.9 15.3 94
Diarrhea 11.8 14.8 5.1 5.7
Nausea 7.5 10.6 8.5 113
Nasopharyngitis 11.5 9.0 6.8 5.7

Rash 49 125 3.4 9.4




ANDES Study: DRV/R/3TC FDC Vs DRV/r =TDF-3TC
for HIV-1 Treatment-Naive Patients: Week 48 Results

m Triple Therapy (n=70) Dout:l:-';:;mpy

33.129.9 125184 IS 33.7411.1

30 (25.5-39.5) 30 (26-38) 30 (24-92)
Males 131 (91%) 61 (88%) 70 (93%)
Hispenic/Latino 102 (71%) 49 (71%) 53 (71%)
MSM/Bisexual 101 (73%) 48 (71%) 53 (76%)
CDC Stage B 11 (8%) 5(7%) 6 (8%)
Viral Load (log) 4.5(4.0-5.0) 4.5(3.9-5.0) 4.6(4.1-5.1)
CD4 Count 383 (286-562) 366.5 (275-544) 419 (290-564)
cD4 % 19 (14-25) 19 (14-25) 19 (14-25)

VL > 100000 c/mL (Baseline) 35 (24%) 15 (22%) 20 (27%)
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DRV/R FDC plus 3TC for HIV-1 treatment naive patients: Week 48 results of the ANDES study
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Switch B/F/TAF

Switch From Suppressive Pl- or INSTI-Based
ART to BIC/FTC/TAF in Women

* Open-label, randomized, active-controlled phase lll trial in 470 women with viral
suppression for 2 6 mos on EVG/COBI/FTC/(TAF or TDF) or ATV + RTV + FTC/TDF
— Primary endpoint: Wk 48 HIV-1 RNA = 50 c¢/mL (FDA snapshot; noninferior. margin 4%)

Treatment Difference, % (95.001% CI)
96 95 .

B BIC/IFTCITAF (n=234)
B Baseline ART (n = 236)

X Favors BIC/FTCITAF  FavorsBaseline ART

p.

HIV-1 HIV-1 No Virologic
RNA 2 50 c/mL RNA < 50 c/mL Data

= No treatment-emergentresistance detectedin BIC/FTC/TAF arm
Kityo C, et al. CROI2018. Abstract 500 Slide credit: clinicaloptions.com




Etude GS1844: Switch Triumeq vers
BIC/F/TAF

Study 380-1844: Design

Primary Endpoint

Week 0 JvS
L ’ et ]
HIV-suppressed adults on regimen n=282 B/F/ITAF 50/200/25 mg qd
containing DTG, ABC & 3TC* i
. DTG/ABC/3TC placebo qd
* HIV-1 RNA <50 copies/mL for 23 mo
- : 129
8GFRcq 250 mL/min DTG/ABC/3TC 50/600/300 mg qd
* No active HBV infection %
n=281 B/FITAF Placebo qd

* No known resistance to study drugs

Phase 3, randomized, double-blind, multicenter, active-controlled study (NCT02603120): North

America, Europe, Australia
« Primary endpoint: proportion with HIV-1 RNA =250 copies/mL at Week 48

Noninferiority margin of 4% based on FDA snapshot algorithm

*Could be components of single-tablet reqimen OLE, open label extension
JM Molina, 22



Etude GS1844: Switch Triumeq vers

BIC/F/TAF

Virologic Outcome at Week 48

Study 380-1844

Virologic Outcome Treatment Difference in RNA 250.
—p=0.59— % (95.002% Cl)
100 93.6 95.0
B/F/TAF (n=282) Favors
80 - W DTG/ABC/3TC (n=28 DTG/ABCIATC
X
. 60 -
[
: |
4 -1.0 28
20 { ——P=062
1.1 0.4 0.3 4.6
0 |l ——— L — . A
HIV-1 RNA HIV-1 RNA No Virologic 4% 0 %
250 ¢/mL <50 ¢/mL Data
1 267
281 281

« Switching to B/F/TAF was noninferior to remaining on DTG/ABC/3TC

JM Molina, 22



Etude GS1844: Switch Triumeq vers
BIC/F/TAF

Changes in Spine and Hip BMD Through Week 48

Change in eGFR; Over Time
Study 380-1844
20 ~@- BIFITAF M~ DTG/ABC/3TC
o
g
o
@ 104
g _
23 -
X
5 (Ej 0“\:‘_“\‘, ? "m 0.001
& v - - - A i
55 —
i |
3] -10
c
o
°
@
=
.20+ .
24 38 48

Week

* No discontinuations due to renal AEs and no cases of renal tubulopathy in either arm

*From 2-sided Wilcoxon rank-sum test

Fasting Li

Study 380-1844

Study 380-1844

Spine Hip
6 1
§"°‘\‘: | o .
s | T 030
SR e ; :
o2 ( L = — 0.16
£ e
c o
Sa
=E
(]
w
0 24 48 0 24 48
Week Week
14 23 56 246 229
253 244 265 253 242

BIF/TAF liErEl
DTG/ABC/3TC uErivi

*From ANOVA model for comparison of B/F/TAF vs DTG/ABC/3TC at Week 48

pid Changes at Week 48

Median Change From Baseline, mg/dL*

-10
CEEUTIENINTEN 482 136 413" 113 [ 40 43 BN 491 111 B 3.7 3.8 |

Total
Cholesterol

*p-values from 2-sided Wilcoxon rank-sum test

Cholesterol
p=0.77 p=0.42

HDL Triglycerides
Cholesterol
p=0.13 p=0.028
3
0

Total
Cholesterol:HDL
p=0.56
M BFITAF
W DTG/ABCATC
0 0

JM Molina, 22



CROI Impact of prewous M184V on virological outcome of switch to 3TC-based dual therapies  Poster 498
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Figure 2: estimated probability of remaining free from VI

according to previous M184V detection

wITG AP Lo
& ATEATr T _—__‘;_l -
& ATC+DRVY =
ATCAOT G E [ 5
o JTCARAL 5 1 MiBa-
E oo =1 M184V+
B AT
Table 1: patients baseline characteristics . o )
I 2 L O g 3-year probability of remaining VF-free:
46 {39; 53) 52 (48; 57) <0.001 0.3 M184v+: BT 8% (85% CI TB.4:97.2)
CE - 53 (61%) 0.019 M18AV- 91.9% (B5% CI 86.6:07.2)
08 (88%) B4 @7%) oorz log rank p=0.323
Risk factor Ll
5 25 (5%, 56 (B4% 0.001 T T T T T T T
oo 40(1[?;6]} 21 Eg:'!d R ] § Lo LS 2D 25 3D
Otherfunknown B [24%) 10 1%} it Il .
62 1% o4 o) <0001
12.3%) 2(2%) oou!
0 (125 16 (185%) 0084
HIV-RNA at zenith, cps/mL* 104,750 107 210 0.418 igure 3 estimated probablmy of remaining free from VF Figure 4: estimated probability of

(35,B07,320,250) {27,000;252 900)
TEBEBT) 192061230 <000

remaining free from viral blips

dual therapy for different time of viral suppression

Years from first ART initiation *  EX-YrERliT1] 16.6 (12.8;18.9) =0.001 w Lo 1od
e o e e I S 1= —
years* = X
- m
Madir CD4+, cellsiplL* 224 (B1;313) 147 (57;188) =0.001 .E o8 > 0.8 l-‘._I_I—
DSk SRz 0 3 5 _r Migav-
Type of DT: = o8 "; 1 M184v+
lamivudine+bR| 242 (B9%) B4 (T4%) 0,441 g. o 067
lamivudine-+INI 107 (31%:) 23 (26%) — g4 ‘;
=]
(=
2014 (2013; 2015) 2014 (2012 2015)  0.121 _E v O
099 {0.07) 081 (0.200 <0000 E oz _S J-year probability of remaining free from VB
Data are shown as n (%) © madian (IOR), ** maan (S0). E— 5 o2 M1BEY+: T9.8% (99% CI 67.8; 91.8)
Mobes: 10U, injecting dnig usens; HOW, hepalilis C vires, HBaAg, hepaliis B surace anfigan ART, E .0 E.L M1B84Y-: 90_1% (95%CI 84.0; 96.2)
andiretroviral therapy, BL, basaline: OT, dual fherapy; lamadine; bPI, boosted prolease inhibitors; M1, T v v T T T T & log rank p=0.016
integrase inhibitor; G835, genolypic sensiffvity scon. “ 3 Lo L5 2.0 a5 o .04
Years from treatment initiation ] . . : : . .
.0 5 10 L5 20 25 3.0

Years from treatment initiation

R Gagliardini, 498



Virologic Response To 2-Drug ART Regimens Among Treatment-Experienced HIV+ Patients

Gerald Fierone!, Cassidy Hemegar?, Jemnifer Fusco®, Vami Varmappagari®, Michael Aboud, Leigh Ragome?, Gragory Fusoo?
e Tty b Do Varo Saec Bl ol T W0 WM Waithcum, Banmach Trungle Ras W SGY sismine Lardon LI

~ RESULTS

* 10,190 ART-experienced patients were identified (Figure 1) who switched during the
study period to a 2-DR (n=1,337, 13%) or 3-DR (n=8,853, 87%)

Figure 1. Treatment Experienced Patients by Regimen Type and Stratification

10,190
ART Experienced Patients

6,010 (59%)

Viremic Switch Patients e Switch Patients

Figure 2. Most Common 2-DRs and 3-DRs

2-DR Regimens

All Gthers
9%

OPERA |,

The Longitadinal Cobart | ﬂ

i et ©
FRATAEE PEE 0 CarREm NEITR
raEHas-un erat i feezanpscionia m

3-DR Regimens

All Others
6%

[ Bl + 2 NRTIs

0%

Pl+ INSTI
5%

NNRTI +
2NRTE
20%

Pl + NRTI
u%

INSTI + 2 NRTls
n%

Table 4. Baseline Clinical Characteristics of Treatment-Experienced Patients
Initiating 2-DRs and 3-DRs

2-DR 3-DR 2-DR vs. 3-DR
e - . . N=1.337 N= 8,853 p-valus
613 (15%) 724129 5,286 (B8%)
2-DR Viremic C 2-DR Stable 3-DR Stable ;""'Pd':'“‘l'n‘:;“m 55A (41.7%) 1773 (20.0%) <0001
Switch Switch Switch Switch
m-::mmmlhm 60.0(20.1, 117.2) 458 (136, 95.1) <0001
Table 2. Top 10 2-DRs and 3-DRs in Treatment Experienced Patients Baseline Viral Load: Stable
P P Swiitch <50 comies/mL 724 (54.2%) E2EE (50.7%) <0001
2l e Baseline CDJ4 =500 cellsful L5258 (39.5%) 4367 (49.3%] 0001
Table 3. Baseline Demographics of Treatment-Experienced Patients Initiating e (39.5%) 49.3%) =
Regimen N (%) Regimen N (%) 2-DRs and 3-DRs
AIDS defining event at or
1. | darunavir/raltegravir 371(27.7%) | efavirenz/emtricitabine/tencfovir 1,285 (14.5%) 208 308 SRR 3 prior to m;zm initiation 550 (42.6%) 2401 (27.1%) <0001
N=1337 N=8,853 l
2. | darunavir/dolutegravir 217 (16.2%) darunavirfemtricitabine/ftenofovir 1,022 {11.5%) pree
Age, median (IQR) 50.0 (4.0, 56.8) 46.4(39.1,52.7) <0001 WACS Score’, Median (IQR) 27.0{13.0, 43.00 17.006.0, 28.0) <0001
3. | etravirine/rattegravir a0 (6.7%) abacavivdolutegravilamivudine 877 (9.9%)
Female Sex 296 (22.1%) 1441 (16.3%) <0001
4. | darunavir/etravirine 89 (6.7%) atazanavirvemtricitabine/tenofovir 7311(8.3%) Cardiovascular Disease 282(21.1%) 043 (10.7 %) =.0001
African American Race 500 (38.1%) 2544 (28.7%) <0001
5. | atazanavir/raltegravir 75 (5.6%) ehitegravirfemntricitabine/tenofovir 652 (7.4%) PR ) p—— o001
" : - - Invasive Cancers 175 (13.1%) H58 (0.7 %) 0.0001
6. | darunavir/tenofovir 52 (3.9%) emtricitabine/raltegravir/tencf ovir 613 (6.9%) Risk of Infection: MSM 542 (40.5%) 4742 (53.6%) <0001
7. | atazanavir/tenofovir 48 (3.6%) emtricitabine/rilpivirine/tenofovir 568 (6.4%) Reglon: South 813 (60.8%) 4031 (45.5%) <0001 Endocrine Disorders 757 (56.6%) A062 (46.1%) <0001
8. dolutegravir/rilpivirine 36 (2.7%) emtricitabine/nevirapinetenofovir 330(3.7%) Medicaid 369 (27.6%) 2106 (23.8%) 0.0025
9. | lopinavirraltegravir 34 (2.5%) abacavivatazanavirdamivudine 303 (3.4%) Medicare 342 (25.6%) 1336 (15.1%) <0001 Liver Disease 353 (26.4%) 2034 (23.0%) 00058
10. | atazanavir/dolutegravir 18 (1.3%) abacavirdarunavirlamivudine 253 (2.9%) ADAP/Ryan White 207 (22.2%) 2610(29.5%) <0001
Bone Disorders T1(5.3%) 27131 %) <0001
Peripheral Neuropathy 305 (22.8%) 175 (13.3%) <0001
Renal Disease 437 (32.7%) B40¢0.5%) <0001
Hypertension 635 [47.5%) 2761 (31.2%) <0001

+WACE Mortality Indesc Scorsd by summing pre-assigned points for age, CDW count HIV-T RNA, hemogiobin, pleteiets,
aspartste and alanine transaminase, creatining, and wral hepatits Cinfection. A higher score i sssociated with a higher

G Pierone, 510



Virclogic Response To 2-Drug ART Regimens Among Treatment-Experienced HIV+ Patients OPEM,'I' -

15
Gerald Pierone!, Cassidy Heregard, Jernifer Fusco?, Wari Varmappagarit, Michae] Aboud, Leigh Ragome?, Gregory Fusco? The Longitudinal Cobert | ™
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Figure 3. Kaplan Meier estimation of time to virologic suppression among treatment- 3, Kaplan Meier estimation of time to virologic failure among treatment-
experienced patients switching while viremic, stratified by regimen type experienced patients switching while stable, stratified by regimen type

10 10

Log-rank pvalue = 0.71 Log-rank p-value = 0.06
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INSILICOCLINICALTRIALS FOR EVALUATION OFHIV SHORT-CYCLE STRATEGIES

. Prerre Dhuffan®, Estiballz Lazare®, Charkes Cazanave®, Mare Varell', Fabrice Bonnet®, Kodolphe Thié baut' 24
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DTG Versus LPVIrin Second Line (DAWNING): Outcomes by WHO-Recommended NRTI Backbone
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ACTG A5288: 3e ligne

Results of ACTG A5288:
A Strategy Study in RLS

for 3" Line ART Candidates

MB,HWH.MJ.MR.HIWP.
Hogg E, Wieclaw L, Gross R, Godfrey C,
Kmyﬂ.mc.mM.MCL.
Collier AC on behalf of the A5288 Team

: All Cohorts at
Cohort.allocaﬂon based on participating sites.
ARV History and Genotype

randomized 1:1 to
A2 v
. HBV +

CPI+SOC or SOC
Randomized 1:1 l

.

March 5*, 2018

"
’ Baseline Characteristics

D Total
(N=34) (N-= 545)

Plasma HIV-1 RNA (log c/mL)

Median (Q1, Q3) 43 3.9 46 a2 4.4(35,5.2)
% 2 100,000 copies/mL 24% 25% 39% 35% 31%
CD4 Count (cells/mm?)
Median (Q1, Q3) 171 250 161 189 175 (71, 308)
% < 50 cells/mm? 17% 13% 13% 21% 17%

Duration of ART use (years)

Median (Q1, Q3) 7.9 8.0 8.1 78 7.9(59,102) B Grinsztejn, 30LB



ACTG 5288

’ Cohort Distribution
100 T

Total # Enrolled = 545

Percent (%)

A B C D
'AC TG (N=287) (N=154) (N=70) (N=34)

MDS CUNICAL TRIALS GROUP

B Grinsztejn, 30LB



T

Blzgfelme Resustance by Drug Class and Cohort

ETR Susceptibility: 78%

NRTI Mutation#:
M184V: 56%
K65R: 3%

LPV Susceptibility: 63%
DRV Susceptibility: 97%

Percent (%)

N

’ACTG (N= 287) (N=154) (N=70) (N=34) (N=545) .|

DS CLINICAL TRIALS GROUP
B Grinsztejn, 30LB




ACTG A5288

Primary Outcome:
HIV-1 RNA < 200 copies/mL at 48 weeks

100
—~ 80- |
&\‘1
E 60 l.
!
S 40
Q.

20-

, E D Total

A Bl B2 B3
’ACTG (N=287) (N=74) (N=72) (N=8) (N=74) (N=74) (N=545)

B Grinsztejn, 30LB
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1.0

0.8

0.6

0.4

0.2

Proportion virologic failure

ACTG A5288

S|

2° Outcome: Cumulative Incidence of
Confirmed Virologic Failure

\

Cohort | % VF

e 51%

) .
_____ - B2 6%

fel. - .
- —— B

BDEE 18%

Total 30%

0.0
0

DACTG

DS CLINICAL TRIALS GROUFP

144 168

24 48 72 96
Study Weeks

% VF with
new
mutation(s)

17%
1%
3%
0%
1%
15%
10%

B Grinsztejn, 30LB



ACTG A5288

New Resistance Associated Mutations by Class and Cohort '
for participants with VF

100

80J

Percent (%)

—~Bl— —B2—~ ~—C— =
(N=5) (N=4)

~Total:
(N=5) (N=6) (N=161)

B Grinsztejn, 30LB



InSTI Pharmacokinetics in lymphoid tissues

Results

m Pharmacologic evaluations have been completed in 34
persons.
< INSTIs: DTG, n=11; EVG/cobi, n=17; and RAL, n= 6.

< Concomitant NRTIs were: TDF/FTC, n=24; ABC/3TC, n=5; ABC/3TC/TDF,
n=1; TDF/3TC, n=1; and TAF/FTC, n=5. ART regimen changes accounted
for more regimens than participants.

m Samples quantified and analyzd:

1617 27/27 22/23
LN-MNCs 13/17 19/25 ale |
lleal-MNCs 13/17 23/24 nd |
Rectal-MNCs 13/17 27/27 6/6

C Fletcher, 27



InSTI Pharmacokinetics in lymphoid tissues

Inhibitory Quotients for INSTIs in PBMCs

T Sl
' 1Co0, ng/mL 64 NA  NA o = | T |
|7C95f ng/mL NA 44.9 14.7 % 30
Cirough» NE/ML 1100 450 124 04
1 17 10 8 > 2
O
«8_ 20
O
e 15
QO 1
CIEJ 10
3, 6.08
0 ' ‘ ;
DTG EVG RAL

C Fletcher, 27



InSTI Pharmacokinetics in lymphoid tissues

Inhibitory Quotients for INSTIs i In LN MNCs ‘

ke
©
o
3 4
K e e
e E
c%) g =
B O
¢ . S
_ g i
. DTG EVG RAL o 5
.
] 1.50
e |
0 L ,
EVG RAL

DTG
C Fletcher, 27



InSTI Pharmacokinetics in lymphoid tissues

Inhibitory Quotients for INSTIs in lleal MNCs for INSTIs in Rectal MNCs

100

1 =

r
(=}

25 _ I 80 L 9 &
T ‘ -
) { o ©
15 - ‘ { (] CKO
w ~—| X o S 60
. : 2 O
- I = - | @ )
0 = | 2 o
DTG EVG RAL OQ 40 L. S
= =
=)
= 3
D ()
= :

20

0 -

DTG EVG

| Results: Inhibitory Quotient Values

PBMC 6.68 (4.06,8.16)  9.40(5.84,22.84)  6.08 (0.94, 14.14)

LN 0.43(0.13,0.67)  1.50(0.76,2.29)  0.28 (0.26, 0.48)
lleum 4.83(0.38,16.07)  9.10 (4.51, 65.37) Not done

Rectum 0.62 (0.33,9.68)  14.4(4.65,169.91)  2.71(2.62,5.91) C Fletcher, 27



Anti-intégrases et risque IRIS

REALITY: Association Between RAL
Intensification of First-line ART and IRIS

= Randomized, open-label phase Il trial in Uganda, Kenya, Zimbabwe, and Malawi
— Primary endpoint: 24-wk mortality

— Endpoints assessed via “blinded” adjudication
Wk 12
L
RAL intensified:
ART-naive adults, 2 NRTI + NNRTI + Standard ART:
adolescents, and / additional RAL 2 NRTI + NNRTI
children with HIV (n =902)
infection; = 5 yrs with — Follow-up to Wk 48

CD4+ count < 100 \ Standard ART:

cells/mm? 2 NRTI + NNRTI

(N = 1809) (n=1903)

= Baseline characteristics well balanced between arms

[ [e]
Gibb DM, etal. CROI 2018. Abstract O23. ClinicalTrials.gov. NCT01825031 Slide credit: clinicaloptions.com




Anti-intégrases et risque IRIS

RAL Intensification of First-line ART: Viral Load
and All-Cause Mortality

100 + »« 24-wk mortality rate:
ROL IMeENII o i5.09 RAL intensified: 10.9%
74.7% Standard ART: 10.2%
 Standard ART HR: 1.10 (95% CI: 0.82-1.46; P= .53)

80 4
60 4

404" ¢ = 48-wk mortality rate:
Oprail £, R0t ~ RAL intensified: 12.4%
13.4% — Standard ART: 13.0%
T T T T — . 0 . ; . -
0 4 12 > HR: 0.98 (95% CI: 0.76-1.28; P= .91)
P Value: <.0001 <.0001 36

Wks Since Randomization (ART Initiation)

¥)
N
0
e
=
=
E
—
o
o
)
v
o
]
=
< @

mco
Gibb DM, etal. CROI 2018. Abstract O23. Slide credit: clinicaloptions.com




Anti-intégrases et risque IRIS

RAL Intensification of First-line ART: IRIS-
Compatible Events and Prophylaxis Outcomes

IRIS-Compatible Independent Predictor of
Events,* n (%) Fatal/Nonfatal IRIS Events
All fatal events : . 1.08

« TB-IRIS gg Egg; : RAL intensified vs standard ART (0.80-1.45)
8 (0.9) ) Enhanced vs standard 0.60
5(0.8) : prophylaxis (0.44-0.82)

= Cryptococcal-IRIS
= Other of known
etiology

* Unknown etiology 20.2) : Sig):;—r)count (per 10 cells/mm? o 802.-8(;/93)

All fatal/nonfatal events
» TB-IRIS gg (gg) Age at last birthday (per yr older)
= Cryptococcal-IRIS 15 (1'7) ' = <29yrs 1.07
= Other of known (1 ) ; (1.02-1.22)
etiology 17 (1.9) «>30yrs 0.99
: 4(0.4) : (0.97-1.01)
* Unknown etiology - . .

Current TB disease at ART 1.62

‘P > .05 for all comparisons. :
P initiation (1.11-2.37)

| co
Gibb DM, etal. CROI 2018. Abstract O23. Slide credit: clinicaloptions.com




e
fald

Fatal

REALITY

A% All i 1
lal cause mortality
- A
* Mortality at 24 weeks: 10.9% RAL vs 10.2 standard-of-care
0,20[
[
075 Additi ‘ w24: HR=1.10
“ dd”]"g:al o 1245 (95% C10.82-1.46)
g 0.10 _.-C._—':'J'_—'a‘:? 0 s
[ 10.2 w48: HR=0.98
\ Standard-of-care (95% C1 0.76-1.28)
8531 p=0.91

0.001 /J

0 8 16 24 32 40 48
Week since randomisation (ART initiation)

Number at risk (death

* 56 (3.1%) lost to follow-up at 48 weeks
* No interactions with other randomisations (p>0.7)

3 ’iﬂ InCidence of fatal/non-fatal IRIS "
lald \

IRIS-compatible events lalal by prophylaxis randomisation "\.\
Additional RAL  Standard-of-care p S
All 36 (4.0%) 31 (3.4%) 0.54 Standard-prophylaxis !
TB-IRIS 20 (2.2%) 21 (2.3%) 1.00| Cotrimoxazole JHER
c SC1 ¢ ¢
Eryptococcal-IRIS S Y. e Enhanced-prophylaxis .: b
Other of known aetiology 5 (0.6%) 4 (0.4%) 0.75 Cotrimoxazole + : " 199
Kaposi’s sarcoma 1 2 - 12 weeks isoniazid/B6 & |of :i
viral hepatitis 1 0 12 weeks fluconazole 5" |s A
‘ 1 5 days azithromycin ~ “ '\
CNS (unknown pathogen) single-dose albendazole ‘\§
MV 1 0 Beweem eee o
Lung (unknown pathogen) g : : ook e rndorasten ART
Other 1 0 tandard-prophylaxis Enhan
Unknown aetiology 3 (0.3%) 1(0.1%)

D. Gibb, 23
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; i de available
jon uptake since self-testing ma
Popu'at' § 8 intervention clusters in Blantyre

. Trial of HIVST in 16,660 adults in 2
High uptake

100% Women @
Men @ . Young people
_75% « Male participation
X « 44% first-time testers
o) « Early HIV & discordant couples
A(g 50% ;
2 » No major safety concerns
= « 27,000 testing episodes
25% - : -
« Active surveillance for suicide
 In-depth social harms system
0% Months
1 6 12 1 6 L o 2 o6 1 Mahesweran JIAS 2017
20-29 30-39 40-49 50+ Witzel & Desmond JIAS 2016
Age Group (years) Choko PLoS Med 2015 and PLoS Med 2011
MacPherson JAMA 2014




SCHOOL o £

g What WorkS? HIYGIENE §

MEDICINE

increasing uptake of testin

« Home based
« Work based

« Mobile
outreach

« Provider-initiated

» Assisted partner FaCIIItY' Community
notification b d
based -base

¢ Index-linked

testing « Social network

« Antenatal clinic
testing

» Campaigns

* Testingin
emergency depts

* STl clinics Key populations

5 - H’,‘i Firct-time
s TB clinics | FIrst-time

testers Adapted from Sharma et
al, Nature 2015 528




Traitement rapide apres dépistage

LONDON

SCHOOL of
HYGIENE

improves proportion

10-12 months

Rapid ART initiation

with viral supp ression at

100% ®m Intervention m Control

SE RR=1.26 RR=1.24 RR=1.14 RR=1.46

o o'? Y 959%Cl 1.05, 1.50 95%CI 1.06, 1.41  95%Cl 0.93,1.38 95%Cl 1.10, 1.95

oIy -

§ “g 60%

m O ,

O = |

D 40% |
20% l

START-ART CASCADE

% with viroloei
at 12 month

0%
RapIT Koenig
<50 copies/ml <100 copies/ml

<400 copies/ml

<200 copies/ml
en et al, PLoS Med 2016; Koenig et al, PLoS Med 2017; Amanyire et al, Lancet HIV 2016 Labhardt et al; JAMA 2018




Same Day ART Start in Atlanta

[ Primary Outcome: Time to Viral Suppression
ALY - . - ]
: 41 days S o R o _;
(21,72) .
S
: P o 67 days
§ o A (34, 126) aHR = 1.83 ( 1.28, 2.61) '
& 7 Adastng Br A% Nie, AGT) i5e. Bacwine 10 Wy AL

Days 0w PR ERE

Number at nsh

TAlT + 2 P $

: li.“o X W2 papeiuer >
e — Secondary Outcomes f .
Days to 1* scheduled provider visit 14 (12, 16) 4(1,6) < 0.0001
Days to 1= attended provider visit 12 (6, 23) 2(1.4) < 0.0001
Days to ART start 22(13,38) 4(2,8) < 0.0001

Adiaated for age 30 3ee ane De g ART Nawe

Antended 1% scheduled appointment” 85(73) 73 (81)
Achieved viral suppression® 87 (74) 61 (68)

sOR (95% CI)
1631082, 322
0.77 (0.39,152)

Lo umed ‘or age race ses i Deng ART Nave

*Aghusted for age. race. Baseling MV RNA & ST uoe Colasanti et al, CRO S rm i 109




Cascade trial: Dépistage décentralisé
et Traitement ARV immeédiat

Background (2): Low linkage to care after home-based HIV testing Rationale: Collapsing the cascade

Fox & Rosen 2017

it 55 L Offer of same-day ART
< 33% link to care® initiation during home-
\M based HIV testing m\
Stage 1: Testing M \m
to linkage to care
Stage 2: Linkage
to care to
treatment
initiation
Stage 4:
Lifelong
SRuzagira E et al. 2017 (systematic review) retention
Slwuji CC et al.2017 (ANRS 12249 TasP) e

Stage 4:
Lifelong
retention
in care

ND Labhardt, 94



Setting

-

Lesotho (Southern Africa)

National adult HIV prevalence: 25.0%

> 75% of the population lives in rural areas
Butha-Buthe District

2 hospitals, 4 health centers

Nurse-based HIV care

Design, Recruitment & Eligibility

Design:

— Multi-center two-group open-label randomized controlled trial

— Randomization: block-size of 4; 1:1 allocation (individuals from same-household = same group)
Recruitment:

— 3 study-teams (4 lay-counsellors, 1 team-leader, 1 nurse)

— Home-based HIV testing

Eligibility:

— HIV+, cART-naive; > 18 years

— Resident or working in the study area

—  Written informed consent

Exclusion:

— Already in chronic care for another medical condition (i.e. diabetes, tuberculosis)
— Wants to attend care in a non-study clinic

— Clinical WHO stage 4 or serum cryptococcal antigen positive

—~ Pregnancy, breastfeeding

ND Labhardt, 94



CONSORT chart

Home-based HIV testing campaigns in 6660 households from
60 villages and 17 urban areas

—O{ Access to household declined (n=5) ‘

| 6,655 households consent to home-visit ]

| 13,586 not known to be HIV positive ‘

—-‘ Decline HIV testing (n=1996) l

‘ Accept HIV testing (n= 11,590) ‘

A4

_.{ Test HIV negative (n=11149) ‘

Tested HIV positive and assessed for eligibility
(441 from 420 households)

Tested HIV positive and assessed for eligibility
(441 from 420 households)

Excluded - not meeting inclusion criteria
(n=148)%
- Wish to attend a non-study facility (71)
- Not living/working in the study district (19)
- Already in chronic medical care (43)
— Age <18 years (25)
— Pregnancy (16)
- History of ART exposure (5)
- Clinical WHO stage 4 (4)
- Declined to participate (n= 15)

Randomized (n= 278)

v

v

140 randomized to usual care

(130 households with 1 participant, 5 households
with 2 participants)

137 received information about follow-up care

3 did not receive information (ART experienced)

138 randomized to same-day ART

(128 households with 1 participant, 5 households
with 2 participants)

137 receive same-day ART

1 did not receive same-day ART (ART experienced)

v

v

137 included in primary analysis
(127 households with 1 participant, 5 households
with 2 participants) ‘

137 included in primary analysis
(127 households with 1 participant, 5 households
with 2 participants)

ND Labhardt, 94




Baseline characteristics (n=274)

Female

Median age

Completed primary education

Regular employment

Last contact with health facility > 1 year
Walks to clinic

Median travel-time to clinic (IQR)
WHO-stage 1

Median CD4 count (IQR)
CD4-count<200

76%

39 years (IQR 28-52)
48%

23%

46%

49%

1 hour (0.5-1.5)
78%

378 (246-530)

16%

ND Labhardt, 94



Primary Endpoints

100%

25.6% (95% Cl: 13.8-36.3) 16.0% (95%Cl: 4.4-27.2)
90% p<0.001 p<0.007
80¢
70%
609
50%
409
30%
20%
10%
94/137 59/137 69/137 47/137
o
3-month linkage 12-month viral suppression
m Same-day ART (n=137) Usual Care (n=137)
I
Retention in care after HIV test result Retention in care after linkage to clinic
P=0.009

50
1

0.50
L

g s g -
=] o
Same Day ——— Same Day
= Standard of care 8 | Standard of care
o L : . - : - : e L - T
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Days since enroliment Days since linkage
Number at risk Number at risk
Same Day 137 o8 94 93 91 80 B9 B6 Same Day 94 90 88 88 87 86 86 64
Standard of care 137 78 77 74 T2 72 m 64 Standard of care 59 52 52 51 49 49 46 38

ND Labhardt, 94



Testing, treatment care and

support
= Reaching Key populations

5 Testing, treatment & care Condom promotion
) Behavior change programs Primary &
$11 sll 1 510 ®m Opioid substitution thera
520 | & $12 s11 $1 S1 $10 $10 410 $10 pioid substitution therapy Secondary
m Social Enablers ]
¥ prevention

= Community mobilization

® AIDS education

. " B B ‘

$10 l v Voluntary medical male

circumcision
L Prevention of mother-to-child

transmission
Orphans and vulnerable

$5

he

$15
' l ' l I I I I ®m Pre-exposure prophylaxis

children

' . I ' ' ' l l l . . . . Post-exposure prophylaxis
' } Health

® Health systems strengthening

systems

$0 .
2016 2020 2025 2030
S 3 i 3
ource: Stover J, Bollinger L, lzazola JA, Loures L, Delay P, Ghys PD, et al. (2016) What Is Required to End the AIDS Epidemic as a Public Health

Threat by 2030? Th 5
Yy e Cost and Impact of the Fast-Track Approach. PLoS ONE 11(5): e0154893. doi:10.1371/journal.pone.0154893

Program Enablers

Proposed US budget cuts for bilateral HIV of $600m in 2018 could:
-increase the number of new HIV infections by 200,000 per year
-reduce the number of people on ART by 800,000 per year

Kates et al, Kaiser Family Foundation analysis, June 2017
Y e




Bending the epidemic curve is possible if we: it @

Intensify and focus
prevention &
treatment efforts

Leave no-one
behind

Know our epidemic, |
know our response
Ensure funding is

expanded in the
short-term




MK 8591 - EFdA

MK-8591: Highly Potent, Long-Acting
Antiretroviral Agent

Nucleoside reverse transcriptase translocation inhibitor (NRTTI)
with novel mechanism of action

. 4'—ethynyl-2—fluoro-2'—deoxyadenosine(EFdA)
* Immediate chain termination via blockage of translocation

Ny
i EFdA T
Delayed chain termination after incorporation and altered viral
DNA structure

* Potent antiviral activity based on preclinical data

* Invitro IG5, as low as 1.5 nM (equivalent to ~0.01 pmol/10°
cells) MK-8591-triphosphate (MK-8591-TP)

* Antiviral activity in macaque models ~0.2-0.4 pmol/10° cells
Long half-life in preclinical and early clinical studies

Michailidis, E., et al. ). Biol. Chem., 2009, 284:35681-91
* MK-8591-TP half-life ~¥50 hr in macaque Michailidis, E., et al. J. Biol. Chem., 2014, 289:24533-48
-

irby, K. A,, et al. Cell Mol. Biol,, 2011, 57:40-6
MK-8591-TP half-life ~120 hr in healthy adults  ua .t st Animicr

Nakata, H., et al. Antimicrob. Agents Chemother., 2007: 51:270!
Grobler et al., CROI 2016 3

R. Matthews, 26



MK-8591-TP Levels Appear Sufficient at Steady
State in Rectal and Vaginal Tissue

1000

- 3 ’é

Concentration of MK-8591-Tp (um)

°
-

MK 8591 — EFdA
Phase |l

MK-8591-TP Achieves PK Target on Day 1 at 0.25 mg

@ Rectal Sample
@ Vaginal Sample

e miline iy

P PSMC Concantration

(R

Cavg in PBMCs at time of Biopsy

— PK target

- = Activity-normalized levels of TFV-DP noted in rectal tissue

Time (hours)
020 mg MK N0y
O 78 mig MK AL
B iy Mic 8w

Il at 24 hrs post Hirst dose at all dose levels

MK-8591-TP levels exceed PK target of 0.05 pmol/10% ce

* Not all participated in the tissue
biopsy collection
* Tissues are heterogeneous and
N relative concentrations in different
2 cell types not discernable
* Results suggest MK-8591-TP levels
present at amounts likely to be
efficacious
« Levels in tissue roughly equivalent to
activity-normalized levels of
tenofovir-diphosphate (TFV-DP) after

tenofovir disoproxil

0.25 mg

0.75 mg
QD Dose of MK-8591

fumarate/emtricitabine (TDF/FTC)
administration*

Smg
*patterson et al. 2011 Science Trans Med 1

R. Matthews, 26
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CERTRE DE SAMTE SERULILLE

Poster # 1038

Fresenbed of the
CROI 2018 Conference
Bosion, MA, Marth 7, 3HB

PP DSCONTNUANCE N AMOVTRER LI

Zoé Greenvald, Marieve Beauchemin, Khadija Benomar, Gabrielle Landry, Michel Boissonnault, Louise Charest, Daniele Longpre, Stéphane Lawoie, Réjean Thomas

Y Ionchibemnes atn B Ny Kaplan-Meier failane estimate
S individuals whe #osped Frip
subnsquently retumed Br outine | i1 e H.li.r.:lnll
HI¥ tmiling: -2
£ Tima frem PrEF sbop bo ot
recant HIV il on recond botals Ee _IJ
75 4 peraon-years ot rish
41 individualy serooorrerbed L
during b Hrren it 56 diegs, 107 IJ
diys ared 11T diys subssquant b .
FriEF stops (Table 1) .-I T T T T T T T T T T T T
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Drogues dans les cheveux dans I'étude
lpergay

g
|
E

Questionnaires with drugs

consumption seif-reported 32/60 [46%) 2/69 [4%)
Questionnaires without drugs

consumption self-reported 21/60 [30%) 14769 (20%)

MSM pis consuming drugs have more differents partners in past 2 months (p<0,0001) (Table 4] JC A|Var‘ez 1029
’
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Microbiome vaginal et transmission du VIH

HIV Transmission

be broken intdfaitinct

Vaginal microbiome can

community type (CT) structures
—— Legend.
B Lactobacillus crispatus
100% ; 31l o watin 1 B Lactobacillus iners
R Bl Gardnerella vaginalis
75% Wl Prevotella
0 Veillonella
Megasphaera
50% Atopobium vaginae
B Mobiluncus
B Shuttieworthia
Sneathia
B Gemella
Mycoplasmataceae
| Aerococcus
M Costridiales

Alpha Bacterial Abundance
n
L)

0%
2
4 e— M
o W Fusobacterium
2 M Dialister
[s] Participants (n=236) Non-assigned
rosmann; Kwon et al., Immunity 2017 A

N. Klatt

‘\

D. Kwon

Anahtar; Kwon et al.,
Immunity 2016
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Effectiveness of pre-exposure prophylaxis
(PrEP) is highly variable in women

Study Effect size (CI)
TDF2 - daily Tenovofir-Emtricitabine ! 75%" (24 94)
(Women & Men - Botswana)#
Partners PrEP - daily oral Tenofovir — 71%* (37 87)
(Ds cordant couples — Kenya, Uganda)
a | Partners PrEP — daily Tenovofir-Emtricitabine RE L = 66%" (28 84)
::‘ (D8 cordant couples — Kenya, Uganda)
S | FEMPEP- daily Tenovofir-Emtricitabine . 6% (:52. 41)
(Women — Kenya, South Africa, Tarzania)
MTNOO03NOICE - daily Tenovofir-E mtricitabine - A% (-49. 27)
(Women — South Africa, Uganda. Zimbabwe) :
MTNOO3NOICE - daily Tenofovir - 49% (-129.3)
(Women - South Africa, Uganda. Zimbabwe) '
CAPRISA 004 - coital Tenofovir gel
i (Women — South Africa) g 39% (6. 60)
= | MTNOO3NOICE - daily Tenofovir gel S = 15% (29:40)
a (Women — South Africa. Uganda, Zimbabwe :
- FACTS 0(01— coital Tenofovir gel . 0% (40, 30)
SR PnA {57 R S0 [ O ) O S TS|
€0 0 20 0 20 40 80 50 100

2 0 20
Effectiveness (%)

#(Study population and countries where the study was conducted)
*Effect sze calculated from the ncidence rate rato for women onky

Varying outcomes ff&rﬁ‘PrEP tna]g -Nattiribfute

dﬂt; "adherence

What biologriicglifactors affect PrEP?




Vaginal microbial groups in CAPRISA 004 alter efticacy

N 0.40- A. Lactobacillus dominant
G. vaginalis Lactobacillus ax
domlnant domlnant § 0.30 li'{w«!-,,‘,‘ 61% L
A 2 95% Cl, 111084%
£ 025
>
= § 0.204
£ o5
5 0.10 /_//_/_/_,_/—'_ P=0 013
a
0.05- d
0.00-+ o HR = 0.9 (95%CI 020,0.83)
0.0 05 10 15 20 25
Years in Study
— Tenofowr —— Placebo
0.40 B. Non -Lactobacillus dominant
0.35
5 0 mea }
g 95% CI. -T7 10 63%
. P=0 644
; 0.20
- . £ 0.15
<50% >50% 3
; : S 0.0
Lactobacillus Lactobacillus “
L 0.05
0.00 + HR = 082 (95% CI. 040, 1 65
00 05 10 15 20 25

Years in Study
Klatt et al., Science 2017 — Tenolowr — Placeto




Decreased metabolically active TFV-DP in
presence of dysbiotic bacteria

Tenofovir Tenofovir DP
0.074
aee —»- TFV alone 0.06- -=— TFV alone
0.100. - TFV +cells E 0/054 - TFV +cells
.EJO.WS — TFV + cells+ G vaginalis > e -« TFV +cells + G. vaginalis
2 = TFV + cells+ L iners f’ 0.03 —— TFV +cells+ L.iners
E"o.oao & TFV+cells+L cnspatus S 0'02 -a TFV +cells + L. crispatus
g ooz
o 0.014
0.000+ v T - 0.00 v T *
0 20 40 60 0 20 40 60
Constant Time (minutes)
60 minutes: 60 minutes:

G.vag vs TFV + cells. P=0 0001 G vagvs TFV + cells P=0 0002
G.vagvs L. iners P=00022 G vagvs L iners P=0 0022
G.vagvs L. crispatus P=0 0238 G vagvs L cnspatus P=0 0238
Lactobacillus vs TFV/cells P=ns Lactobacillus vs TFV/cells P=ns

s ——— Klatt et al., Science 2017

Dysbiotic bacteria decrease CVL and plasma TFV
concentrations in vivo

’ Cervicovaginal Fluid Plasma
]
. i) . . » L .
!' "' - ..‘.:l_A;." i K s ‘. L.
. o - iva. &
8 O i %
: L L
. .
o SR )
. ° 2 ‘. ° . 0 O 0 vty iy Gevinine w‘m‘.m-u' g
G vagreis by Quanttatve FCR (g, copesind)
Cervicovaginal Flud = Plasma
e . . 4
o a8 "0
QX AP .
. A i_ . .-&.__(_.__,..
PR -
S : R}
. .-
e b v

2 4 o . o
Deneficnl Ladobac ty Quanttstive PCR (ing,, mpesiml)

Hillier, CROI 2017



Dysbiotic bacteria metabolize Tenofovir (TFV)

Intracellular TFV-DP (TFV) - Lactobacillus

1.5+
a'D’Ve’Ety BV Status by Nugent Score oy =
Shannon Index I Bl rositive —E' |
Negat 1.04
slllsslatstinal — Rt E .
=)
= aln
= ' Aerococcus % e L .
= - Anaerococcus >l 0.54 L} - e
-_ Atopobium tt Ll Y
Dialister
Gardnerella e >
Gt"“('\ a Oc \J T
Lactobacillus_helveticus 6\0 6\°
i)
s iner 3 ‘?,
TFV
Lo
58
. =
Peptostreptococcus © p<0.0001
Prevotella B 2
= 2 R*=0.8518
Shuttleworthia b
Sneathia 8
Streptococcus 3
Other % Ly
Tenofovir Degradation Rate @

% Lactobacillus

Dysbiotic bacteria metabolize Dapivirine (DPV) Bacteria do not metabolize Tenofovir Alafenamide (TAF)
yS

Intracellular DPV - Lactobacillus Intracellular TEV-DP (TAF) - Lactobacillus

3

a-Diversity Status by Nugent Score a® .
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Essal ANRS Statis

Traitement systématique TB (1) vs Traitement ciblé (2) guidé par (clinique +
Rx+XPertTB-RIF + U-LAM) dans des pays a forte prévalence chez PVVIH dépistés

tardivement.
aNRs = Flow chart *"m““ anRsE Baseline ch isti
RS | =  Pdscline characteristics s
* First inclusion: Sep 2014 i —Af\\ -
' m 1
Last inclusion: May 2017 Pre,\][n1c3|)uged = -
* Last W24 visit: Nov 2017 = Women, n (%) =T e
* Last W48 visit: Apr 2018 ' G 2184
Included* Age, median (IQR) 35 (29-41) 35 (29
*304 in Céte d'Ivoire N=1050 K f: g
981 in Uoarids arnofsky performance score > 80%, n (%) 497 (95) 494 (95)
266 in Vietham Body mass index. median (IQR) 19.6 i
199 in Cambodia Arm 1 Arm 2 i 6(17.9-21.9) 19.7 (17.8-21.9)
N=527 N=523 CD4/mm?®, median (IQR) 28 (12-56) 32 (13-55)
CD4<50/mm?, n (%) 370 (70) 370 (71)
HIV-RNA, log, copies/ml, median (IQR) 5.5 (5.2-5.8) 5.4 (5.1-5.8)
e Hemoglobin, g/dl, median (IQR) 11.5 (9.9-13.4) 11.7 (9.9-13.2)
w24
analysis analysis Positive plasma HBs Ag, n (%) 47 (9.0) 48 (9.2)
N=525 N=522 No statistical difference between arms for any variable

FX Blanc, 29LB



i l\l’\.) iy
Agence autonome de Y

2018 Arm2  0.00 0.78

STATIS

15t episode of B

HR: 0.13 (959, 0.07-0.24)

Arm1 = 17.7%

20
g e —— :*\\\—'\r\‘
> 15 e |
;- l
©
L
© 10
Qa
5
, ‘ Arm 2 = 2.6%
\-’_—'_N\»
0 ———
0 4 8 12 16 20 24
Time (weeks)
Arm Arm 1 Arm 2
Number of Subjects at Risk
Arm 1 525 440 427 418 416 413 408
Arm2 5§22 506 49 485 476 470 467
Number of events
Arm 1 0 77 86 87 89 90 92
Arm 2 0 4 8 1 12 12 13
Probability of events
Arm 1 0.00 14.70 16.46 16.66 17.05 17.25 17.66 :
1.57 217 2.37 2.37 2.58 |

FX Blanc, 29LB



STATIS

an@ = Primary endpoint e

Agence sutorome
-
e g0

Probability of all-cause death or 15! invasive
'*  bacterial infection (combined outcome) at W24
Hazard ratio*: 0.93 (95%CI: 0.61-1.42)
Arm 1 = 8.4%
5 v ___,_,_..—r'_' F:F Arm 2 = 8. 0%
— ]

Probability (%)
5

12 16 20 24

Time (weeks)

Arm Arm 1 Arm 2

Number of Subjects at Risk
Arm1 525 504 493 486 484 480 a7l
Arm2 522 507 495 492 484 475 4

Number of events
Arm 1 0 18 28 34 36 40 4‘4‘
Arm 2 0 10 20 23 29 7

Probability of events 048

6.51 6.89 766

Arm 1 0.00 344 535 e 748 196

Arm2 0.00 1.93 3.87 445 .
* Adjusted for country and baseline CD4 count (< or 250/mm°)

CROI 2018

* 1stepisode of grade 3-4 drug-related toxicity

i st ; . = g y < HR: o A
Mortality 1*tinvasive bacterial infection 3 R:2.70 (95%Cl: 1.80-4.04)
HR: 0.92 (95%Cl: 0.57- : ; - .
o (95%Cl: 0.57-1.48) HR: 1.14 (95%Cl: 0.54-2.40) 18 ———t T Am2=163%
z S > —"]
0 3 3 10
3 g 8
a Arm 1 =8.9% & g
,—4—'_,_,—-—-—'—‘ Arm 2 = 8.4% s Arm 1 = 8.5%
G—— bl o
T Arm 2 =3.0% 2 i)
e ? : Arm 1 =28%
6 » . . >
0 4 12 6 20 4
Number of Subjects at Risk B 2L T (weeks
489 488 w 513 500 AL: u\i an li “w: Aot A A
a7 4830 o S22 508 a2 a8’ 80 o2 “w
Number of events Number of Subjects at Risk
n M % 0 ) 10 10 0 " " Arm1 8525 490 478 469 465 462 46
2 0 7 » = bie N ol ¥ g " O » Am2 S22 453 4% a7 a8 409 403
obab Probabilty of events "
amy oo 183 536 sa o8 o Am 1 154 19 14 ] 1 w A "‘s’"‘"’ of events @ - % 5 .
Am2 0.00 138 129 3 S04 02 Am2 000 097 137 137 n 2 i s e u = 2 .4 = -
Probabiity of events
Am 1 0.00 a1 503 523 563 604 ‘I.l:,
Am2 0.00 1na 13.00 1440 “usn 1sa

FX Blanc, 29LB



INSPIRING Study: Safety and Efficacy of Dolutegravir-Based ART
in TB/HIV Co-infected Adults at Week 24

TG (50 mg BID) + 2 NRTs TG (0mg QD)+ 2N .
EFV (600 mg QO) » 2 NRTs

1 )

L)
Screening Day 1 24 weeks 82 weeks
=28 to =14 days inrkn anaivss: % <50 cavd €nd of randomized phase
(Srapstat) Prmary endpasrs a VWeek 48 % <50 oml

(Snapshot)

HIV-1 RNA 21000 copmaml. and CO4+ 250 collnmm’
 Pumonary pleural o lymph node ubercuiosss confermed by

Countries. Argertnra

cuture or GeneXpert DTGEFV 32 randomization oy Brazd Meuco, Peru,
« R¥F comanng TH treatment started up 10 2 maemum of § weeks + Soeenng plasma MV.1 RNA or »100 000 copesimi Risssa South Afnca
before randomezation and no kaler than T screening date ¢ Scresrng CO4A* 5100 coltnrmen® of »100 cebyimm® Thadare?

Dooley KE et al. CROI 2018 #33.



INSPIRING Study: Results

Proportion of Participants With HIV-1 - 50mg BID DTG
RNA <50 coples/mL, % (95% CI) P . .
100 4« Modified FDA snapshotanalysis (ITT-E) 2 : :
g ' ' )
80 4 A = M s
* E . 4 3 :
§ 0 29 (79, 89) 5 } ' ! ?
S 40 - 81 (72, 90) e i
o =
&3 20 Target C,. = 300ng/mL
0 ~=-0TG (n=69) e e S e
R (n=44 = LIPSO A A
0 4 8 12 16 20 24 28
Week
DTG
n (%) (n=69) (r=44)
Participants with events sent to adjudication committee for TB-associated IRIS 9(13) 12 (27)
Met criteria for TB-associated IRIS 42 (6) 4 (9)
Possibly met criteria for TB-associated IRIS 0 0
Suspected TB-associated IRIS, but not possible to adjudicate 0 0
Participants with events sent to adjudication committee for other/igeneral IRIS 2(3) @
Met criteria for general IRIS 1= (1) 0
Possibly met criteria for general IRIS 19 (1) 0
Suspected general IRIS, but not possibie to adjudicate 0 0

Dooley KE et al. CROI 2018 #33.



One Month of Rifapentine/Isoniazid:

Results/Conclusions
Rates of TB were higher in those with +TST/IGRA or CD4 <250
Rates of endpoints were higher in 1HP recipients with CD4 <250 vs 9H

Safety was good and similar in both arms, with more hematologic toxicity with 1
HP and more liver and neuro-toxicity with SH

Completion of treatment was excellent in both arms but better 1HP (97% vs 90%)

Primary Endpoints
| andomuedTamem |
First Outcome 9H 1HP Total
All Outcomes 33 32 65
Active T8, Confirmed 14 (42%) 18 (56%) 32 (49%)
Active T8, Probable 10(30%) 11(34%) 21(32%)
Death Related to TB 2 (6%) 0 {0%) 2(3%)
Death from Unknown Cause 7 (21%) 3(9%) 10 (15%)
Events/PY of follow up 33/4896 32/4926 0.023
Incidence per 100 PY 0.67 0.65 {95% C1 -0.30-.35)

Non-inferiority margin = 1.25 per 100 PY




Mean TFV Concentration

in Plasma (ng/ml)

TAF +Rifampicin:
Lower Plasma TFV but TFV-DP more than TDF alone

Mean Plasma Concentrations of TFV Mean PBMC Concentrations of TFV
by Treatment Group by Treatment Group
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Comparing Strategies for Reducing Myocardial Infarction Rates in HIV Patients

Priscilla Hsue, Grace A. McComsey, Calvin Cohen, Alejandro Sola, Anne C. Beaubmn
University of Calliomia San Francisco, San Francisco, GA, USA, University Hospitals Healln System and Case Wesiem Reserve UnivessRy, Cleveland, OH, USA, Gllead Sdiences, Inc, Fosber City, CA, LUESA

*  Compansd bono Ml inbensenSon, abamasr substhition preyenbed mone Mis than counseing sbout smoking
*  In the barse case of S0-year oid HIY posithie male smokers with ypersnsion and Fyperipidemia, wi onky

- e = - e — ] - repiaced abscavic, here was 2 L£5% reduction imthe Bl e compared o those who confinuesd abacasir
ey SIS WETE COMRSEG SSING 3 GRCEon K Mods! whicn s smase *  Men who are counstied and feated for smoking Cessation which resulied Iman 175 MI rte recuction wersds
= smoking cessaton counsedng, ose who did not attempt smoking cessabion im0 years
®  substhation of sbacawr with an akemative agent, e e g iR I o M T e T *  Treaing hyperdension and hyperipidemia resulied In 19% and 3 1% reducions in M sk, respectedy (s Tabie]
= ant-ryperers e medication s e
=  IpidHowerng medcalion wEe
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Fiyperiension and hyperiipidemia Lo r-u:_‘-_-hn-:::hhhm inomeranios) 1 2 3 4
: = - ] 14
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Methods

DESIGN & SETTING:

« pilot, parallel, randomized controlled trial (SRCTN32030181)
o 3HIV centres in UK with ethnically diverse population
PARTICIPANTS:

* adults with stable HIV infection on ART >6 months
« LDL-cholesterol (LDL-C) >3mmol, not on lipid lowering agents

RANDOMIZATION:

+ 11to 1 ratio, independently computer generated allocation sequence with random block
sizes, stratified by gender and smoking, concealed in envelopes

+ Participants were unaware of the content of the other group's diet

INTERVENTION

* Diet1: dietary advice to reduce saturated fat to «<10% of energy intake

+ Diet2: advice on adopting Mediterranean Diet with supplies of cholesterol-lowering foods

(daily: 23 plant stanols, 15a soya protein, 570 nuts, 15g soluble fibre - oats, pearl barley,
es).

Table 1: Baseline characteristics of trial partidpants according to study group (n = 60),
expressed as mean (SD) or count (%)

T

Figure 1 CONSORT Flow Diagram

The Mediterranean Portfolio diet in HIV dyslipidaemia: a pilot randomised controlled trial

', 15 H. Troma?, Karls Hamming®,
i) e [T tﬂnﬂl.:El

Shahrad TaherP, h!ﬂf'.. Jorattan Rﬂ',ﬂ'l_.'_lﬂ 't Cas
Codlage In Qartar, Doba, Gtar, fUn kenky Hespl e = ]J UK, e
trial and foll

Allocation

Hiocated =19
Receiued llccated mznvention in = 29)
Did at recelve dllocated Inevention fn = @)

‘ & month follow-up |

Discontinued Intervention in = 0)

Completed menth § 1= 20
A

nalsedin =
Excluded from analyis {n =0)

Lost o fllowup 0= 3]

moed away (= 1),
falled 1 tend due to ather piortes fr=2)

TH
falked 1o amerd due t work commnments

recetved nuts and stanols only)
Diconthued Intervention

Competed marth £ {n = 27)

[
Excuded from analyss n =0)

12 month follow-up [

Lost o follow4p (n =0
Discontinued Interverrian fn = )

£ Turt, Coamring, UK

Figure 2: LDL-cholesterol (mmol/l) during 1-year follow-up. by intervention group
(mean value represented by red dotted line)

LOL-cholesterol during 1 year follow-up

1]

h WO N

&M

Baseline

i

a0

ey * P05 cfeerce betueen groups at menth § Sstermined by Chisquare st

Dascerminued rtervenin n = 0)
Dlet1 Dletz Total | |
coristh Reduced Mediterranean 12 month analys!
A saturated fat Portfolle Completed menth 12 = 261 in=1m
=31 (n=29) {n=6) e et i =
Age, years 871 ;oles)| aaEa it T = e i s e - L Ly 2 =T Lo
Women (%) 17055} 14 (48 31 {52} Diet1 Low saturated fat Diet? Mediterranean Portfolio
Ethnicity (9] Intervention group
- Whita European 13 (a2} 11038 24 {40y
- Black African 14(45) 16 (55) 30 (50)
- Black Canbbean 2165) ol 203 Table 2: Mean difference between low saturated fat (Diet1) and
Ak 2u3 20 28 Mediterranean Portfolio (Diet2) groups at month 6
Disease duration, years 6.6(3.2) E39(a5) 7.7 0400
Cument 04, celsmm? 546 (204) 6162100 580 {203}
Duration of treatment, years 5155 73142 741200 Dietl low | Die2 Med MD, adjusted for
Antretronral class (%) ] Portfoll Mean difference baselina value,
= NNAT 20(85) wea|  3agE) tndpoint Tme | fatgoup | group | o (MDhadusted g, | smoking. gender, | .
- Boostad Protesse inhibitor 11035 7024 18 {30) Mean <50 | maan asp | for baseline value
- Intagrasa Inhibitor ook 4014 a7 n=29) tn=31 [95% CI) status, baseline
soclo-economic class (%) EF3E
| Managerial & professional olzo) 15052) 2440}
Il Intermediate Si18) 27 7012} gmrd Baseline 35940.5 39106
Il Wiatking 17(55) 12041) 20 {aa)
REcTUlmEnt Cente (%) Manth & 315407 | 35406 0.4{0.7t0-0.1) 0.01 0508002 | 0002
- Heartlands: 201s5) 20 (59} 40 i66) 3 HOL-
- Gueen Elzabeth ai13) 3010 7012) arcl ratio Easelin 43£08 | 44214
- Coveniry 72z} 6121 13 22}
QRISK, 3 10 year fisk of CVD 3129 1826 2807 Manh & 4310 | 41412]  0300Et0-01) 001 S4H0Et-0.Tr) 0004 Figure 4: Adherence to Portfolio food components at month 6 (35-item score)
- Non smoker 19081} 20 (550 39 (g5} :;F Easeline 123215 125514
Systolic blood pressure, mm Hg 123015} 125014 124 (14}
Diastalke Hood pressure, mm Hg 7302 ] T warnth & 127617 121210 7 i2tn-12) 0.008 -Bi-13to-2)| 0.005 .
Upi profile, mmal Kk BP sl n::‘ 50 Totsl Mesn 8D Total "o ::'h-nhﬂ;;
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paNAFARBER  MARIJUANA SMOKING IMPACTS PULMONARY DISEASE IN HIV-INFECTED MEN ~ @!iamvaen

Abstract ID: 2106 David R. Lorenz! and Dana H. Gabuzdat2
Poster #: 74T ICancer Immunology & Virology, Dana-Farber Cancer institute; Harvard Madical School, Boston MA
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Poster Nr- 763 CROI Novel Bipma rkers Pn?d ictive_ of Non-AIDS Events

March4-7. 20%8 . during ART-mediated Viral Suppression

T e 0SS Martin Hoenig**, Carlea Mosar®, Nicholas Funderburg®, Ronald Bosch?, Amy Kanbor?, Yonglong Thang®, Jesper Eugen-Olsen®, Malonim Finkelman®,
200 Acbor Drive, Jochen Reisar’, Alan Landay”, Michasl M. Lederman®, Sara Glanelia®, for the ACTIG NWCS 411 study t=am

Gan Diego, GA 32103, USA Winbvaniy of Calforria, San Diega, La ok, O, % SerSon of TelecSom Dtmumes M Diviion of Pulmonciogy, Medical Lnfverity of G, Suskris, *Hanand TH Chan Schod of Puilc Heaf®, oeon, i, U4, * The Ohio St
E-mail: mhoenighfucsd edu University, Coburmbus, (O, LEA, 1 Smeciates of Cipe Codl, Tne, Pairmcuh, F4, 1LEGK, 4 Mo Fosstal, Heldovns, Danrmark, Tirsh Lttty Mecticnl Corter, Chicages, [L, LA, SO Wesknrn Smservs Uiverslty, Oeweland, OH, LS8

* Measures: Markers of gut epithelial dysfunction (e
lipopolysacchande bimding protein [LBF], beta-D-glucan [BDG], intestinal
faity acid binding protein [I-FABP]), oxidized [ox]LDL, and markers of
chromic  inflammaton/momnocyte activation  (soluble  urokinase
plasminogen activator receptor [suPAR]), soluble CD183 [sC0183)) were
measured at all imepoints. .- -

Figure 1: Distributions of suPAR, BDG and LBEP

Figure 2: Heatmap of Correlations between Biomarkers
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Table 1: Associations between Biomarkers and non-AIDS events L I
Year |
N=125 * Wadll* N=177* O RS SR R

Uradjusted OR  Range of Unadiesied DR Range of Unadhsied OF  Rangeiof
(% (T perone  Adjusted OR per  {55% (T} perone  Adjusted OR per  [95% ) perone Adjusied OR per
IR prwlue #  one QR § IR pvakee & one IQR § R praiue #  one IR §

1.7 (1.2-L.5) 2.0 (1.4-2.7) 2.1 (1.5-3.0) Conclusions
p=0.003 pecD. D01
10 (@5-17) Li- 11 1 S LA~ LE A 11edF) 13-14 » Elevated levels of suPAR were most strongly and consistently
p=0.H2 p=0.008 p=0.016 fictive of non-AlDS )
110314 11-12 TALLLEE) 13-14 LFA--25) LE-18 » suPAR showed sirong comelation with other plasma
L e pian inflammatory markers before ART; comelations became
0.9 (0E11) 0H—- 03 1.0 {07-1.3) G- 1.0 05 (07-1.3) 08 -0 weaker while on ART.
p=0.44 pe0.98 p=0.5 » After 1 year of ART, elevated BDG and LBP were also
1.2 (0L5-1.7) L1-13 L3 {1.0-105) L3-1.4 LI[D31.h6) L1-13 predictive of non-AIDS events, similar to IL-6, D-dimer, and
p=0.2 p=0.08 p=L15 sTNFRA and -l (Tenorio, JID 2014, PMID: 24T735473).
09 (r-1.2) 0 -0 O (05 - L1) 07— 0.8 07 (0L5-1.0) 07 -08 ¢ These biomarkers may be used for future larger cohort studies
p=0.46 ) p=0.13 ) p=LL05 ’ aimed at predicting specific (e.g. cardiowvascular, cancer)
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INCREASED RISK OF PERIPHERAL ARTERY DISEASE
IN PERSONS WITH HIV COMPARED TO CONTROLS

Andreas D. Knudsen, Jens D. Lundgren, Marco Gelpi, Ashley Roen,
Amanda Mocroft, Shoaib Afzal, Barge Nordestgaard, Henrik Sillesen,
Andreas Ronit, Anne-Mette Lebech, Lars Kgber, Klaus F. Kofoed,

? Rigshospitalet

Susanne D. Nielsen.
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ODDS RATIO OF PERIPHERAL ARTERY DISEASE

HIV (Yesvs. No)

Age (per decade older)

Sex (Female vs. Male)
Hypertension (Yesvs. No)
Current vs. Never smoker
Elevated LDL-C (Yes vs. No)
Diabetes (Yesvs. No)

10 mg/L increase in hsCRP

10 mi/min decrease in eGFR

Symptoms of PAD

01

& Total

1

@ Persons Iiving with HIV

A Unintected contros

10

Adjusted for age, sex, smoking status, elevated LDL-C, diabetes, hypertension and hsCRP

100



Intent-to-Treat Comparison
Imm. Vs. Def. ART Groups

Immediate Group® vs.
Def. Censored at ART Start
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Frowm Baseline

AL L

Switch to B/F/TAF from E/c/F/TDF or TAF,
ATV/r+TDF/F in Women (n=472)

Changes From Baseline in Changes in EGFRg Over Time

Fasting Lipid Parameters " P
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. . re was no D/Cs due to renal AEs and no
proximal tubulopathy in either arm

Changes in Quantitative Proteinuria at
Week 48 by Prior Treatment Regimen*
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TDF to TAF +/- Bisphosphontes (BP)

Median Changes in T-scores Through Week 144

== BP Usars = Noo-B8F Users

0.7 H.p 07 sptm
—
q 06 D6
=)
o £ 05 0.5
S0
&9 o4
i
> |
03
g g . = 0.25 |
; E 0.15
w 02 A .
5 0.43 | p=0.15
% 04 " o4 0.14
< = 0.00
0 L) o5 144
Week
n= 30 29 F{4 23 = 30 29 27 23

n* 184 178 174 113 ne 183 178 174 15

Both BP and non-BP users had significant increases from baseline in hip and
spine T-scores (p<0.001)

BP users had a more significant increase in spine T-score than non-BP users
(p=0.002)
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Zolendronic Acid more BMD and Slow Bone Turnover Than
Switch To TAF

“© TOF Swaon
A T Do

an o
Blausaty wweown
N Oy LT waaw ang ry
TE Sy - D s
ORI IO _n A A
Change in PINp (%) Change in CTX (%)
©
] €© TOF Switch i Zokdeonate
© TOFSwacn 4 Zowcronate i‘
--------------------------------------------------- . AEmsrRRnEn TEEEEEEEEEYY B Y
3 .
{ £
: ¥
\ ®
\ P ——————— g R T el e
e LI
=
[T
.‘w' L . L L L L L L E .‘xl L L] L L L L) Ll L
0 12 24 36 48 60 72 B4 96 § 0 12 24 36 48 60 72 84 96
Study week : Study week



D:A:D: Serious Clinical Events in Patients With
HIV and Chronic Kidney Disease (CKD)

* D:A:D analysis of serious clinical events (SCE) following CKD diagnosis

— Included pts with baseline creatinine assessment in 2004 with available eGFR
data (N = 2467)

— Incident CKD: eGFR = 60 mL/min/1.73 m? (confirmed = 3 mos apart) or 25%
decrease in eGFR when BL eGFR < 60 mL/min/1.73 m?

— Centrally validated SCE included CVD (MI, stroke, CV procedures), ESRD,
ESLD, AIDS-defining malignancies (ADM), non—AIDS-defining malignancies
(NADM), other AIDS events (excludes malignancies), death

— Excluded recurrent SCE when same type

— Pts followed to first occurrence of incident SCE, 6 mos after last visit, or
February 1, 2016

Ryom L, etal. CROI2018. AbstractO75 Slide credit: clinicaloptions.com




Pts With SCE, %

Ryom L, et al. CROI|2018. Abstract 075 Slide credit: clinicaloptions.com

Serious Clinical Events in Patients With HIV and
CKD: Time to Event and Incidence

Mei . . » Descriptive analysis performed to
Kaplan-Meier Time to SCE Following CKD determine crude SCE rates in pts

30 4 Timepoint Any-SCE Rate, % followed from first eGFR to SCE
12 mos 7.9(6.9-9.0)
36 19.8 (18.0-21.0 '
s i ( ) Pts femUt  Pts With CKD*
— Any SCE Parameter (n = 2460)
20d — Death (n = 34,116)
B NADM
—CVD PYFU 272,4242 7328
4 Other AIDS Median f/u, yrs
LUy [BErndach (1GR) 8.8(58-10.8)  2.1(9.4-4.9)
10 - Pts with any
4 —ADM
SCE. n (%) 6300 (18.5) 467 (18.9)
54 g Incidence per
1000 PYFU 23.0(22.4-23.6) 63.7 (57.9-69.5)
0+ - ; — *Descriptive population had differentinclusion and exclusion
0 12 24 36 48 60 criteria than other analyses.
Mos after CKD
mco




Serious Clinical Events in Patients With HIV and

CKD: Risk Factors

Population Attributable Fraction > 5% of Key Risk Factors For SCE Following CKD

BMI < 18 i 14 5.7% (2.7-7.8)

................................ decccccccccccr s e cc e e ccccc -
.

eGFR < 30 mL/min 94 13.7%(10.5-16.1)

® Death
CVD

B Other AIDS events

19.9% (-8.6-23.9)
19.3%(9.7-25.3)

—0—134.9% (27.7-40.2)
m413.5% (9.3-16.1)

+—e—| 11.8% (5.4-16.5)
6.4% (2.1-9.2)

] 11.0% (1.4-17.9)

: 8.1% (3.0-11.2)
6.5% (0.0-10.2)

ik 6.1%(0.9-9.2)

Current smoking

% NADM

T
60

T
40
Population Attributable Fraction of Key Risk Factors, %

T T
0 20

RyomL, et al. CROI|2018. AbstractO75
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VACS cohort: Statines et Cancer

Statin Use and Cancer Risk: General Population

Liver

Colorectal

Kidney
Lung

Bladder

12 Studies;
40 Studies;
13 Cohort studies
12 Studies

14 Studies
20 Studies
13 Studies

RR=0.58 (0.51 - 0.67)

RR=0.89 (0.74 - 1.07)
RR=0.91 (0.83 - 1.00)
RR=0.92 (0.71 - 1.19)

RR=0.91 (0.76 - 1.09)
RR=0.89 (0.78 - 1.02)
RR=1.07 (0.95 - 1.21)

Shi. BMJ Open. 2014
Lytras. World ] Gastro. 2014

Zhang. Br ] Clin Pharmacol. 2014

Tan. PLoS One. 2013
Wang. PLoS One. 2013
Zang. Cancer Causes Control 2013

R. Bedimo, 132



VACS cohort: Statines et Cancer

Statin Use and Cancer Riskin HIV Statin Use and Mortality in HIV

Chao et al.* (Kaiser Permanente)
Nested case control: 259 NHL cases and 1295 controls
HR for statin ever-users: 0.55 (0.31-0.95)

Moore et al.; Johns Hopkins University
1538 HIV+ on HAART; 238 (16%) received a statin
HR: 0.33 (95% Cl: 0.14, 0.76) in adjusted analysis
Overton et al.2 (ALLRT Cohort) Prominent causes of death:
484 of 3,601 non-users at entry initiated statins during f/u (15 135 PY) Malignancy, non-AIDS infection & liver failure

Non-AIDS Malignancies: aHR: 0.43 (0.19-0.94) Rasmussen et al.; Danish National Health Registry

Galli et al 3 (Italy) 1738 HIV+
52663 person-years, 740 (14%) patients had a history of statin use Non significant: aMRR 0.75 (0.33-1.68)

AIDS and non-AIDS Malignancies: aHR=0.45 (0.17-0.71)
Moore et al. PLoS One. 2011;6(7):e21843

1.AIDS 2011:25(14):1771-7; 2. CID 2013; 56(10):1471-9; 3. AIDS 2014:28(16):2407-15 Rasmussen et al. PLoS One. 2013;8(3).e52828

R. Bedimo, 132



Analyses

Propensity score (PS) model for statin use:
Age, calendar year, smoking
Chronic diseases (DM, HTN, HIV, HCV co-infection, alcohol)
Laboratory values (LDL, albumin, FIB-4 index)
Statin user matched to non-user

Cox proportional hazards models
Virus-related (e.g. anal, liver, NHL) and non-virus-related

Interaction b/w HIV status and statin use examined:
P<o.1 considered significant

Patient Population Cancer Incidence

Incident cancer diagnoses: 1,799

HIV+: 449 (9%)
Uninfected: 1,350 (7%)

n 72,244 24,082 PS-matched Cohort F/U until cancer diagnosis:

Statin User 25 081 12,041 5.0 years in statin users and 3.8 years in statin non-users
y ! : 3.6 years in HIV+ and 4.5 years in uninfected

Statin Nonuser 47,130 12,041

HIV+ 18,002 5,015

R. Bedimo, 132



VACS cohort: Statines et Cancer

Statin Exposure and Risk of Cancer: By HIV
Status and Cancer Type

Any Cancer

n=1799 0.61(0.56 -0.67) 0.65(0.59-0.72) 0.51(0.40-0.64) 0.051
AIDS-Defining Cancers
=64 0.31(0.128-0.53) 0.39(0.26-0.95) 0.28(0.06-1.29) 0.8

Non-AIDS Defining Cancers

nN=1712 0.63(0.58—-0.69) 0.67(0.60-0.74) 0.53(0.41—0.67) 0.1

R. Bedimo, 132



Statin Exposure and Risk of Cancer:

Virus-Related Cancers

All 0.64 (0.50-0.82) 0.59(0.41-0.84) 0.57(0.27-1.19) 0.9

Anal

0.62 (0.45-0.86) 0.82(0.55-1.24) 0.28(0.10-0.82) 0.1
Oropharynx 0.35(0.18-0.67) 0.24(0.08-0.72) 0.49(0.08 - 3.06) 0.6
Liver 0.62 (0.45-0.86) 0.82(0.55-1.24) 0.28(0.10-0.82) 0.1
Hodgkin's 0.43 (0.15—1.25) N/A 1.00 (0.14 — 7.10)
Lymphoma
NHL

0.29 (0.126-0.54) 0.36(0.14-0.91) 0.30(0.05-1.63) 0.9

R. Bedimo, 132



Statin Exposure and Risk of Cancer:

Non-Virus-Related

All

0.63(0.57—0.70) 0.67(0.60-0.75) 0.53(0.39-0.70) 0.1
Lung and 0.49(0.37-0.64) 0.52(0.38-0.70) 0.56(0.30-1.03) 0.8
Bronchus
Prostate 0.83(0.71-0.97) 0.86(0.72-1.02) 0.66 (0.38 - 1.16) 0.4

R. Bedimo, 132



Statin Exposure and Mortality

Incident deaths:

N=4,431
HR for statin use:
0.55(0.50—0.62)

R. Bedimo, 132

Statms

Conclusion:

Le traitement par statines est associé a une réduction de la mortalité, dans I'ensemble de Ia
population, HIV+ ou non

Le traitement par statines est associé a risque inférieur de cancer, en particulier viro-induits



HIV-1 PERSISTS IN CSF CELLS
IN HALF OF INDIVIDUALS ON
LONG-TERM ART

Serena S. Spudich
Yale University
New Haven, CT, USA

Study methods

» Cross sectional CSF and blood from participants with HIV on ART in
AS5321 at 19 ACTG sites.

» HIV persistence measures:

HIV RNA from cell free samples: single copy assay sensitivity in CSF
supernatant (3-5 ml) and blood plasma (5 ml).’

HIV DNA and RNA from cells (cell-associated): gPCR assays in
PBMC and in cell pellets derived from ~13 mis of CSF. Measures were
normalized for amplifiable CCRS5 copies.?

* Inflammation biomarkers: (IL-6, IP-10, neopterin, MCP-1, sCD14, sCD163,
TNF-a) by ELISA in cell-free CSF and plasma. Comparison levels were
measured from participants without HIV in New Haven, CT, USA.

' Cillo AR, et al., J Clin Microbiol 2014; “Hong F, et al., J Clin Microbiol 2016

S Spudich, 119



HIV-1 persists in CSF cells on ART

HIV detection in CSF in participants on
suppressive ART

HIV Persistence Measures in CSF

100- n = 69 samples
90-
:‘: 48%
% 60+ =33 Among those with
£ 50- detected CSF cell-
= 40 9% associated HIV DNA,
:t n-/z’» n=6 median level: 2.1 (range
& 0.1 - 7.0) copies/103 cells.
10
0 l+l

Cell freeT-ilV RNA CA-HIV RNA CA-HIV DNA
Boxes indicate % positive; bars represent 95% confidence intervals

CA-HIV = cell-associated HIV

S Spudich, 119




HIV-1 persists in CSF cells on ART

HIV DNA detection in CSF cells did not significantly
associate with the level of PBMC HIV DNA or
persistent viremia

CSF CA-HIV DNA | CSF CA-HIV DNA

Not Detected Detected
Blood HIV Measures (n=36) (n=33)
Blood CA-HIV DNA (cps/10° CD4+ T cells) 2 135?9509) (1 477_213209) 0.33
* : 42 37
Blood CA-HIV RNA (cps/10° CD4+ T cells) (13-145) (11-156) 0.85
- <0.4 0.4
Plasma HIV RNA by iSCA (cps/ml) (<0.4-1.9) (<0.4-3.3) 0.46

*Exact Wilcoxon test

* Detection of CSF CA-RNA also did not associate with blood HIV measures.

CA-HIV = cell-associated HIV

S Spudich, 119




HIV-1 persists in CSF cells on ART

HIV RNA detection in cell-free CSF did significantly
associate with plasma viremia

CSF HIV by iSCA
Not Detected CSF HIV by iSCA
Blood HIV Measures (n=66) Detected (n=3)

Blood CA-HIV DNA (copies/10° 530 1136

CD4+ T cells) (188-1129) (188-129) o
Blood CA-HIV RNA (copies/10° 37 297 0.39
CD4+ T cells) (13-143) (5-503) '
Plasma HIV RNA by iSCA <.4 5.9 0.007
(copies/ml) (<0.4-2.2) (2.9-23.1) '
*Exact Wilcoxon test
CA-HIV = cell-associated HIV S Spudich, 119




HIV-1 persists in CSF cells on ART

CSF inflammatory biomarkers were elevated

despite long-term ART

sCD163 (ng/mL)

sCD163

O HIV+
O HIV-

p <0.001

s

P

p<0.001

CSF

Blood

IP-10 (pg/mL)

?

8

8

IP-10/CXCL10

(®) HIV+

; <0001

! o p<0.47

A
‘—~l*

Blood

CSF inflammatory biomarkers did not
associate with CSF HIV persistence

There were no differences in CSF inflammatory measures in those with
detected vs undetected CSF CA-HIV DNA, CA-HIV RNA, or cell free HIV

RNA by iISCA.

However, CSF sCD14 and
sCD163 did associate with
higher levels of plasma HIV
RNA by iSCA (p<0.017).

CA = cell-associated
ISCA = single copy assay

CSF sCD163 (logs ng/mL)

1.8

1.6

<04 204
plasma HIV-1 RNA

S Spudich, 119



HIV-1 persists in CSF cells on ART

Conclusions i %

* Almost half of individuals on long-term ART have HIV-infected cells in
CSF.

— Transcribed HIV RNA is detectable in CSF cells in a small subset of
individuals.

« Detection of HIV-infected cells in CSF does not significantly associate
with levels of HIV DNA in blood.

— Levels of plasma HIV RNA detected by single copy assay associates
with detection of CSF cell-free HIV RNA.

» Persistence of HIV-infected cells in CSF does not significantly associate
with levels inflammation in CSF or blood.

S Spudich, 119
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IDENTIFICATION OF BRAIN INJURY USING
A NOVEL DEFINITION OF COGNITIVE
IMPAIRMENT

Jonathan Underwood?, James H. Cole!, Davide De Francesco?,

Caroline Sabin?, Alan Winston! for the The Central nervous system
HIV Antiretroviral Therapy Effects Research (CHARTER) group

London

Prevalence
B a C kg ro u n d 40% — [[Jes0 Hive [E=so siv-
2 | 30.0% =
Cognitive impairment reportedly remains - 16 -
prevalent in the cART era. D D
7.2%
- FRASCATI GD! MNC

How do we assess impairment?
* Neuropsychological tests

* Define a threshold
| A '”Mm\

Novel multivariate method (NMM) using the L
Mahalanobis distance :

* Analogous to a multivariate standard deviation



Methods — neuroimaging (1.5T)

Data acquisition and
pre-processing

T1-weighted MRI data was collected

with General Electric 1.5T scanners at
Johns Hopkins University (n=30)

. Mt. Sinai School of Medicine (n=25)
University of California at San Diego (n=47)
University of Texas Medical Branch (n=29)
University of Washington (n=8)

Bias correction and
segmentation (SPM12)

Hypotheses tested

The NMM would be more reliably
associated with neuroimaging
markers of brain injury than the
Frascati and GDS methods:

* Lower grey matter volume

* Lower white matter volume

* Older appearing brains

Y

Imperial College

naon

PLWH have lower grey matter volume vs. controls

Underwood J, Cole JH, Caan M et al.. CUN INFECT DIS. April 2017

£ 2%

oF =»

RS e

PLWH have 2.5 years ‘added’ brain ageing vs. controls

Cole JH, Underwood J, Caan M et al. Neurology, 2017, 88(14): 1349-57.

5 | . q‘mg.g...
: ..g.%».

PO pPY Neurological ’
sub-study 4 COBRA
- .« patiichr
cohort study V- Age (years
Tralning data Test data

Imperial College
London

Spatial normalisation

SPM12
(DARTEL)

Voxelwise analyses with
non-parametric
permutation testing (using
FSL's randomise)

Extraction of
summary statistics
(sPm)

Underwood J, Cole JH, Caan M et al.. CLIN INFECT DIS. April 2017

Methods — brain
age prediction

T1-weighted
structural images!

Gaussian processes
regression model accurately
predicted chronological age in
the training set (n=2,001;
R?=0.88)*

Grey and white matter  Non-lnear DARTEL
tissue segmentation  registration 1o tempiate

B) Machine loaming
in PRONTO

) Supervised leaming in training set

brain-PAD =
predicted age — chronological age

with thanks to Dr James Cole
1. Cole et al. Neurology (2017) Apr 4,88(14)

13491357

Imperial College
Lonaor

Resamping 1o MNI space

J Underwood,

125




Imperial College

London

Prevalence of impairment by method

| I .
? -
0

Frascati

_‘
b 5
(-

Prevalence of impairment (%)

-
(=

J Underwood, 125



NMM — grey matter voxelwise analysis

Grey matter voxel based morphometry group comparison. Areas with signifi
the t-statistic - corrected for multiple comparisons (TFCE) and adjusted for ag

Grey matter volume (L)

Grey matter volume

2.26 (-9.97 - 14.5) mL

p=0.72

4.00 (-8.67 - 16.9) mL

Imperial College

21.0(3.51-69.2) mL

p=0.53 p<0.01
E ous £
- !
£ E o
pared Noma

Frascati

Global deficit score

Least squared means and 95% confidence intervals

Novel multivariate method

cranial

{p < 0.05) lower grey matter volume in those wi

volume, scann

volume (L)

White matter

t-statistic

ith NMM impairment vs. no impairment coloured by
and comorbidity status. Statistical image overlaid on MNI 152 T1

Imperial College

White matter volume

4.62(-8.86—18.1) mL

p=0.50
[ ]
Frascati

8.74 (-5.29-22.8) mL 8.30(-7.71-24.3)
p=0.22 p=0.31
= )
Global deficit score Novel multivariate method

Least squared means and 95% confidence intervals

J Underwood, 125



Brain-PAD (years)

4

30 1

0.51 (-3.61 — 1.82) years

p=0.51
A
4
o A
oo . A
& 0. :A A
&
’& Y ." A
R v

o 3a
& 00 ®° ks a,
o o A 45
a
o
o
Nor'm.‘v Imp.:mcd
Frascati

Brain-PAD (years)

n
o

20 4

Brain-predicted age difference

0.24 (-2.62 — 3.10) years

p=0.87
o
°, &
Aa
o o “‘
® d AA
°J % A

Brain-PAD (years)

301

Imperial College

London

3.43 (0.17 - 6.69) years

p=0.04
A
(o] ° A
o °
o ‘ A -
®° A
®®o o° A

4

° 101 ° ="
A o
L] (o]
» 201 .
Normal Impared Norma Impaired

Global deficit score

Novel multivariate method

J Underwood, 125
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POORER NEUROCOGNITIVE PERFORMANCE ASSOCIATED WITH CSF HIV DNA DESPITE LONG-TERM ART

ACTG HIV Reservoirs Cohort study AS321
Kevin Robertson', Ronald Basch’, Serena 5. Spudich’, Rajesh T. Gandhi®, Joshua €. Cyktor®, Hanna Mar, Bernard 1. Mam
h 1L Eront, Debarsh McMahon®, John W, Mellors® for the 43321 Team.

Charies Rinaldo®, Ann Collere, Catherine G

, Christina Lalama?,

IWibeiralty of Morth Caroling st Chiagel Hll, Chapal Hll, KC, FHirvard Unfviralty, Bobbon, MA, LS, Mike Usivecily, Hew Haves, CT, US8,

AN

40318 "Erigharm ard Wersen s Hekpilal, Boekee, WG, U9S, "Uslversly of PESDborgh, PESEorgh, PR, USE "mbedrsity of ‘Washingbon, Sealle, WA, USA TNIH, Bablmeds, MO, LEA - — - -
|
RESULTS |
Poorer NP by GDS in Detected CSF HIV DNA RESULTS
W -
g Wl Difference between CSF HIV DNA: Detected vs. Not
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HAND Improvement is Associated with Increase CPE score After ARV Intensification - Neuro+3 Study
G.Force?, |.Ghout?, E Bouaziz-Amar®, K_Dorgham®, D.karigot-Outtandy®, D_Troisvallet®, v Hahn”, H.Defferriére®, M.Darchy?, | Ropers?,

JLLaplanche?, C. Delaugerre®, G Peytavin®, G.Carcelain™, P.deTruchis®

YHFE Levaliois; ZAPHP CHU A Paré: TaPHF CHU Lariboisitre; YAPHP CHU Pitie-Saipstriére; JaPHP CHU R_Poingre; B0 Gonesse: TCH Ste-ginne; VAP HP CHU 2-Louis: "8PHP CHU Bichat; &P HP CHU RLDeoré; Paris, France
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., ENS Toxicity of Dolutegravir Is Not Associated with
Psychiatric Conditions or Higher Plasma Exposure

'.- ICH STUDY CENTER
"w

Christian Hoffmann'2, Eva Woil?, Knud Schewe', Michasl Sabranskl', Hans-J0rgen Stellbrink’, Axel Adam?, Thamas Buhk®,
Stefan Hansen!, Stefan Fenske', Thomas Brinkmannt, Harald Erti#, JOrgen Hartlebd, Gemt Mohrmann®, and Christian Noah*
WCH Study Center Hamburg, ipepsrtment of Magicine 11, Umiversity of Schieswig-Holstein, Campus Kiel, " gUC Rasesrch GmibH, Murich, *Labar Lademannoogen, Hamburg, Germany

In total, 861 pts (768 males, median age 47.1 years) had initiated DTG outside RCTs since
2014, among them 151 ART-naive and 710 ART-experienced pts. There were 155 pts (18.0%)
with preexisting depressive disorders and 55 pts (6.4%) with other neuropsychiatric

diagnoses.

Table 1: &djusted Relative Hazards (RH) for the oovariables of imterest, using the Cox model.

Rizk factors for NPAEs leading to DTG discontinuation RH B5%Q P
Female, wersws rn:h:-EEﬂdEf 2.3 112-4.74 o3
Older age {» 60 years), versus younger ap= 214 1.10-4.18 0.025
Depressive disorders, versus no 1.00 0.543-1 58 0.a52
Other nevropsychiatnc diagnoses, versus no 0.93 0.29-3.00 0.256

Figure 3. Reasons (%] for disoom
imean of 2.5 symptoms/NPAEs were reported)

Figure 5. DTG plasma levels in pts discontinuing DTG due to NPAEs (n=37, red dots)
and in 71 controls (blue dots), comparable for age and gender. Time after drug imtake

Cophaige I 11,0 b=
Arthealga I 14,5 m *
Deprawizn I 10 5 Lo *
Arodaty, rarvoumens I 7 .3 | ‘4
Concerération delciis I ] T E .ii = *
] i
Urseglsined pain IR 15/ 2 = e w 2o
I ry
Pursecthenis I i 18 % e L
% - o
Dirtinea: IR 1 o b LA —
i e ar Wy Tt s
momnda, dees dhpedery I 7§ *
: —d b T - ™y . ¥ "i =
411 il (5] =] = -
T T T T T T T T T
(] i = id iz id i ik x =d .
Twres {hours)

Argresicn lem bned o2 lecally weighisd wcmerple amoothing CDowme’ | ming e soumrey, STATASS L0 ]

C Hoffmann, 424



HIV-RNA in the Olfactory Mucosa of HIV-positive Patients
Trunfio M2, Allice T2, Bertero L3, Imperiale D, Catera 5%, Pirrigtore V2, Di Perri G, Amasio E°, Cassoni P4, Ghisetti V2, Bonora 5%, Calcagno A

1 Unit of Infectious Disexsas, Amedoo df Sovoia hospitm), Departmant of Medical Soences, Univarsity of Turin, Tunin, koly - 2 Lobovrtory of Microbiology and Vinology, Amedes oi Savoio hospital, Tinn, oy
3 Pathology Division, ADU Gitd dello Soiute @ della Scienze df Toring, Dapartment of Medioo! Sciances, University of Turin, Turin, faly - 4 Unit of Neuroiogy, Maria Vittona hospital, ASL Gita df Toring, Turin, Hofy
5 Linit of Ctorfsnolorngoiatry, Mona WVitonia hospital, ASL (Gt o Torino, Turin, Mofy

- ﬂpﬂ:ﬂl:muﬂl:hd.'l’llﬂ'

demographic and vi rapvinol oyl (o om0 . R T
features are shown in the table bedosy: :

B e I

hisle® 35(74.5%)
Age, years® 51 (47-57) i 9 a
Race: Caucasian® 40 (85.1%) i _ o "-: @
Risk factors®: MSM H [44.7%) ;r _ -
Previous IDU 9{12.2%) s 2 p
Mifve® 19 |20.4%]
Pt HIV-RNA 20 cp/mL* 23/25 (B2.1%) E
P1 HIV-RNA, log, opymil® 5.0(3.4-54) e ——

CSF HIV-RNA « 20 cp/mlL*  20/28 (71.4%)

HIV-ENA cpfmil® 15-4.2) = Non-invasive monitoring of HIV tissue replication may have major implications; NB
= 1o, 281 ka*Mh“lmﬂadmmd&
C5F viral esczpe® 5 {10.6%) induding olfactory neurons

a = OM HIV-RNA has been safely measured in around half NS samples. The reported
€04 Teells, cellful 195 (3-678) mﬂulﬂ”aﬂm:maa-ﬁ:ﬁﬂ-ﬂ
Nadir COd T-cells, cellful® 114 (40-234) = ;

Type of HAART™: MNETIs 628 [21.4%) »
Pls 5/28 [17.9%)
IMls B/2E [28.6%) )
Others  9/28{32.1%) M Trunfio, 443




Short DAA Therapy Feasible in Acute HCV Coinfection

* 9 centres Netherlands and Treatment Response

Belgium (DAHHS 2 Study) hlﬂm(m)mm

* Acute HCV GT 1/4, all MSM |

* 24% reinfected End of Themey

* 95% HIV coinfected (n=72)

*» 8 weeks !
Grazoprevir/Elbasvir Week 12

After Therapy

* Median 4.5 months R
between } !

. . . . HCV RNA - HCV RNA +
Estimated infection and (n=59) (n=d)
DAA start l l

* SVR94% (98% incl.
reinfections) SVR12 Reinfection Relapse

(n=59) (n=3) (n=1)




HCV Incidence in HIV-Infected and in PREP-
Using MSM from France

* Incidence of a first HCV infection and of all acute HCV in HIV+ MSM
and in PrEP- using MSM was similar in France in 2016-2017

* HIV+ and PrEP-using MSM probably share similar at-risk practices
for HCV and should be targeted for preventive interventions

Incidence
/100 PY

7

O = N W &b U O

HIV+

R 1" HCV
» Reinfection
4 TotalAcute HCV

PrEpP




Spontaneous Clearance of HCV after Acute Infection:
How Likely is Seroconversion Going to Happen?

464 HIV-patients with acute
HCV infection (PROBE-C Study)

9 countries

98,8% MSM

78,5% GT1, 18,6% GT4
SVR: 75.6%
Reinfections 17%

Natural Course of Acute HCV

100% 88.1%
80%
60%
40%
20% 11.9%
0% e |
SC PV
(Spontaneous Clearance) (Persistent Viremia)

<2log decrease in HCV RNA

4 weeks after initi#diagnosis
was highly predictive of
chronic infection




Mental Health: a crucial component to
ending the HIV Epidemic

Global burden of mental, neurological, and
substance use disorders, by age

ns with MNS disorders
ears shorter

0 4
\S\“ B Na SPGB N NN N Q s
o W\ o N N \ N N AN S £
\
WP
Age group (in days or years) |

R. Remien




Rates of selected psychiatric disorders:
United States general population vs PLWHA

70

7-67%
_64°
22-64% i L [ General population — lower estimate
60 23-56% . General population — upper estimate
50 - PLWH — lower estimate
Percent of the US Il PLWH - upper estimate
Population
a 40
30
14-24%
20 2-19%
o 510% 3-12% 6-12% 6-10% -
0
5 ' i
0 - . l
(’ e‘ < \Y «*
& o' o o o ?«60
O\ 00\ 0\‘5 o5 \ (66 ) <<\e
\ \)63 N \)9 \)‘56 \)‘5 OQQ .\\e\\
© o° ") O o
\P~\d) E N S ‘((\60 G <
e® AN (@ @V
o e o

Source: Extensive literature review by
colleagues in the Northeast/Caribbean AETC



Why the high burden of mental health in HIV?

Demographic
Age
Gender Sexual
Orientation
Ethnicity

Biological
Chronic immune

activation and

HPA dysregulation

Other Infections
(e.g., HCV)

Community
Density

Safety / Violence

[ R ——

/i’ersect/ng Stigmas
Mental lliness
HIV
Gender / Sexual Minority
Substance Use
Sex Work

SES
Income
Education
Housing and Food:
Security/Insecurity

Environmental
Natural Disasters
War/Conflict
Climate / Water
Migration

Psycho-social
Social Support

Loss / Bereavement
Trauma
Gender-based violence
Fear of iliness




What are the potential pathways between
mental illness and HIV health outcomes?

Potential biological mechanisms

* Direct effects of depression 2 immune system
- Chronic immune activation, HPA dysregulation
* HIV crosses the blood brain barrier 2 immune activation in the

brain and the CNS
- Inflammatory proteins - oxidative stress and neuronal injury

* Chronic inflammatory response to HIV infection

Elevation in the level of cytokines e.g. Interleukin(IL)-6 and Tumor

Necrosis Factor(TNF)-Alpha trigger chain reaction involving

Tryptophan depletion through the activation of Indoleamine 2,3-

dioxygenase (IDO) enzyme

- Iryptophan depletion reduces serotonin levels and increases

Kynurenine (Kyn) and its metabolites (some are neurotoxic and

associated with depression, suicide, and anxiety)

f, and Immunity, 2011; Capuron et al, Biological
tunt, Clinical Infections Diseases, 2017; Wada et al,

itry, 2011; Cast Ma ta fe ) {
¢ f oet N 1€ 16; Martinez et al. JAIDS 2014

The behavioral pathway is clear

Mental health impairment contributes to:

- belayed (or lack of)
HIV testing and care » o
initiation oorretention  pelayed (or lack

S Care of) ART initiation Poor ART

100
80 Inc isk

S
60
40
20
0

Linked to HIV  Retained in HIV Prescribed ART Undetectable

. . adherence

HIV Infected  HIV Diagnosed
Care Care Viral Load



Dépression

Percentage P
reporting barrier (95% Cl) Studies Patients @ PLOS i
Barrier
i 41.40 (37.30, 45.40) 80 13589 s i
T’°'°°' R D) & 10955 Panent-Reported Barriers to Adher_ence Fo
9::9' ————— 29.40 (23.10, 35.70) 56 10079 Antiretroviral Therapy. A Systematlc Review
Change to routine _— 28.00 (20.90, 35.00) 25 4974 and Meta-Analysus
Asloap — 24.80 (20.10, 29.60) 36 6924 s N P -
n d freeman”™
Avoid side effects —— 19.10 (15.40, 22.80) 36 6277 Vel Fros’ mm‘smmu#‘ st <
Toxicity —— 18.80 (15.90. 21.60) 59 10375 Taits Appolo”, Meg Doberty . Nathan Ford ™%+
Ran out of pills —— 18.60 (15.70, 21.50) 44 6782
Problem at time —— 18.30 (13.40, 23.30) 24 4501 -
Distance to clinic —— 17 .50 (13.00, 21.90 14 3586 1 2 5 Stu d |es
Stock outs —_— 16.10 (11.70, 20.40 13 3377 -
Sick i 15.90 (13.00, 18.80 43 7058 191016 pat|ents
IDepmssed'omrwhelmod I —— 15.50 (12.80. 18.30 318 6790 I 38 CO u ntries
ill burden | —— e X0 BT NS [0 L) ™ ™0
Secrecy/stigma . 13.60 (11.90, 1530 57 9950
Alcohol/substance misuse —— 1290 (9.70. 16.10) 21 3450
Toooroos B T Depression —a
Palatability —_—— 11.80 (6.30, 17.20) 6 866
i 0
Felt good - 9.30 (7.20, 11.40) 28 5884 barrler for 15A’
0
B adults, 25%
0 10 20 30 40 50 60 70
Parconiage adolescents
Beyond depression The depression treatment cascade
In the context of co-morbid vulnerabilities, such as unstable housing,
food insecurity, domestic violence, trauma, stigma and discrimination 100%
a wide range of psychiatric problems are found among PLWHA, 80%
including: 60%

« Depressive disorder 40% -

« Anxiety disorders

i 0% -+
« Alcohol and other substance-use disorders o
« Stress disorders, including Post-Traumatic Stress Disorder (PTSD) db,oe%‘
- : . 9
* (1) Somatic problems, including insomnia, pain, fatigue, and sexual Jb\é‘
dysfunction, and (2) Non-somatic problems such as hopelessness and o"‘Q& Q&(‘o ————
*Zuckerbrot et al, Pediatrics, 2018
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Benefits of integrating mental health
screening and treatment into HIV care
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The scale-up challenge
Task Shifting / Sharing T U_u

UNTRANSMITTABLE
= :

MH specialists

\

Non-specialists

Integrated Care

Referral / Consultative Model

Co-located Model

Integrated Care Model

Sculce: van GinllEke“ N et ‘)"1 Coc hf(”](’ [,)dtdbd\(’ \y\t ev. 201 ;, WHL), .)UU/', Ve ld( Il tt dl, 20081 “o'as Et al' LalICE[' 2:: ’
Bass et a' BJ' 2006 Fatel et d' Lancet 200/ Ara s 4 )03; } ite v I | |0f F 0 p
. ’ ’ ’ ’ ’ c yd et c)', Lance t, ZLL 3, < (l dnd ”\0 nic t l_ S

Evidence-based depression care is feasible
with existing HIV clinic staff in LMIC

. INDEPTH-Uganda: NIH-funded comparative, cluster RCT comparing task-
depression treatment into HIV care in Uganda
- Care provided by trained nurses using a structured protocol
Care provided by trained primary care (PC) providers using “clinical acumen”
. N=1252 clients across 10 public HIV clinics (5 structured protocol, 5 clinical acumen)

shifting approaches to integrating

% Screened with PHQ-2

76% 80%
[ % Positive screens who received PHQ-9 [ 84% 49% 41
[;% Clinically depressed, prescribed antidepressants ] 69" 56% J '\‘,‘
{imong treated, % with full remission I 65% 69% \ ST

+ Existing staff (nurses, doctors) can provide quality depression care

* Limited funding is needed for trainin i isi iali i
. : g and ongoing supervision by specialists who are available
Both models were widely adopted by providers and depression care reached most depressed clients

Bty Hope and Ending WV Stgma.

E!DETECTABLE
UNINFECTIOUS




