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Overall efficacy outcomes at Week 48
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HIV continuum of care in Europe and Central Asia
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Fig. 1 Percentage of European and Central Asian countries reporting quantitative data for different elements of the HIV continuum of care
(n = 40). ART, antiretroviral therapy; EEA, European Economic Area; EU, European Union.

HIV Medicine (2017), 18, 490-499



Adults and children estimated to be living with HIV | 1990-2017
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Future challenges for clinical care of an ageing population
infected with HIV: a modelling study

Mikmela Smit, Kees Brinkman, Suzanne Geerlings, Cofette S mit, Ka lvani Thyagarajan, Ard van Sighem, Frank de Wolf, Timothy B Hallett,
on behalf of the ATHEMA observational cohort
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OTTIMIZZAZIONE

Il imite delle terapie antiretrovirali di combinazione (ART) attualmente disponibili consiste nell'impossibilita di ottenere
I'eradicazione dellinfezione: il trattamento deve quindi essere continuato a tempo indefinito ed & probabile che, per
motivi differenti (tossicita, invecchiamento, comorbilita, prevenzione di danni d'organo, interazioni farmacologiche, ridotta
aderenza), nel corso degli anni si rendano opportune modifiche al regime in atto, anche in assenza di fallimento
virologico.

Il termine ottimizzazione della ART € utilizzato in queste linee guida per indicare strategie finalizzate alla miglior salute
psico-fisica del paziente, attraverso modifiche al regime terapeutico in atto, con finalita differenti, ma sempre in
condizioni di soppressione virologica (HIV-RNA <50 copie/mL).

(Linee Guida Italiane 2017)




Reasons to switch an effective cART

Simplification (adherence improvement)
Prevention of treatment-emergent toxicities
Prevention of drug-drug interactions
Preserve future options

Increase in the genetic barrier of ARV drugs
Cost reduction



Lower Pill Burden and Once-Daily Antiretroviral
Treatment Regimens for HIV Infection: A Meta-
Analysis of Randomized Controlled Trials
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Conventional ART: 2 NRTIS + 1
NNRTI, bPl or INSTI
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Less Drug Regimens

Monotherapies:
-PI1/r or Pl/cobi
-DTG

Dual therapies:

-P1/r + 3TC

-DRV/r + RPV

-P1/r + RAL

-DTG + RPV

-DTG + 3TC
-long-acting CAB + RPV



Efficacy of protease inhibitor monotherapy vs. triple
therapy: meta-analysis of data from 2303 patients in 13
randomized trials

A Plr monotherapy  Triple therapy Risk Difference Risk Difference
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Fig. 1 Rates of HIV-1 RNA suppression for (a) the switch-equals-failure endpoint and (b) the switch-included endpoint. Cl, confidence interval!
Plfr, ritonavir-boosted protease inhibitor.



RESEARCH ARTICLE
Virologic failure and HIV drug resistance on simplified,

dolutegravir-based maintenance therapy: Systematic review and
meta-analysis [version 2; peer review: 3 approved]

24 WEEKS 48 WEEKS
Study (n) Country Treatment Proportion Proportion
strategy (95% CI) (95% CI)

® 24 weeks W 48 weeks

Blanco et al. (31) Spain Mono * 6.45% (0.79-21.4)
Gubavu et al. (21) France Mono * 0.00% (0.00-16.1)
Katlama et al. (28) France Mono * > 10.7% (2.27-28.2)
Lecompte et al. (8) Switzerland Mono * 5 0.00% (0.00-36.9)
Oldenbittel et al. (31) Germany Mono * 3.23% (0.08-16.7)
Rojas et al. (31) Spain Mono —e 3.23% (0.08-16.7)
Rokx et al. (5) The Netherlands Mono . e 0.00% (0.00-52.2) 20.0% (0.51-71.6)
Wijting et al. (96) The Netherlands Mono —— 2.08% (0.25-7.32) 8.33% (3.67-15.8)

(Wandeler G et al., F1000Res 2018)



Less Drug Regimens

Monotherapies:
-P1/r or Pl/cobi
-DTG

Dual therapies:

-P1/r + 3TC

-DRV/r + RPV

-P1/r + RAL

-DTG + RPV

-DTG + 3TC
-long-acting CAB + RPV






ATLAS-M: study design

Multicenter (23 sites), randomized, open label, non-inferiority trial

Inclusion criteria:

HIV+ patients treated
with ATV/RTV + 2 NRTIs
from at least 3 months

HIV-1 RNA <50 c¢/mL
from at least 6 months

CD4 >200 cell/uL from at
least 6 months

Exclusion criteria: active or recent (<12 months) Ol , previous mono/dual therapies, previous virological
failure, Resistance to ATV or 3TC, treatment with proton pump inhibitors, HBsAg+, pregnancy.

(Di Giambenedetto S et al., J Antimicrob Chemother 2017)



Causes of treatment failure, week 48

48 weeks free of treatment failure:
Dual treatment (DT) 89.5% (95% Cl 84.3-94.7)
Triple treatment (TT) 79.7% (95% Cl 72.9-86.5)

i. Resistance:
dual treatment: no resistance in 2/2

triple treatment: 1/4 successfully genotyped carried L10V, G16E, D60E in
PR, no mutations in RT

ii. Adverse events (AE) potentially treatment-related:
dual treatment: skin rash (week 4) and renal colic (week 26)

triple treatment: creatinine increase (week 3 and week 7), osteopenia
(week 16), renal colic (week 24), drug nephropathy (week 43)

(Di Giambenedetto S et al., ] Antimicrob Chemother 2017)



Evolution of estimeted glomerular
filtration rate (eGFR)

Renal function (eGFR MDRD)
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Cerebrospinal fluid drug concentrations and viral
suppression in HIV-1-infected patients receiving ritonavir-
boosted atazanavir plus lamivudine dual antiretroviral
therapy (Spanish HIV/AIDS Research Network,
PreEC/RIS 39)

This study aimed to assess cerebrospinal fluid (CSF) drug concentrations and viral suppression in
HIV-1-infected patients on ritonavir-boosted atazanavir (ATV/r) plus lamivudine (3TC) dual
therapy. HIV-1-infected adults with suppressed plasma HIV-1 RNA who switched to ATV/r plus
3TC were studied. Total ATV and 3TC concentrations at the end of the dosing interval (C, ),

samples 12 weeks after switching. Ten individuals were included. Median (range) age was 42.5
(33—70) vears, time on ART was 39.5 (11—197) months, and time with plasma HIV-1 RNA < 40
copies/mL was 15.5 (6—46) months. At baseline, CSF HIV-1 RNA was < 40 copies/mL in all
patients. Twelve weeks after switching to ATV/r plus 3TC, HIV-1 RNA remained at < 40
copies/mL in both plasma and CSF in 9/10 patients. One patient with suboptimal adherence to
ratios of ATV and 3TC were 0.013 and 0.417, respectively. Median ATV C_,; in CSF was 10.4 (3.7

—33.4) ng/mL (in vitro ATV IC_, range, 1—11 ng/mL). Median 3TC C,; in CSF was 43.4 (16.2
—99.3) ng/mL (in vitro 3TC IC, range, 0.68-20.6 ng/mL). Most patients maintained HIV-1 RNA
in CSF < 40 copies/mL despite CSF ATV C, ; close to or within the IC_, range in the majority.
ATV PK data in CSF should be considered and rigorous patient selection is advisable to assure
effective CSF viral suppression with this two-drug simplification regimen.

(Imaz A et al., ] Neurovirol 2018)



SALT: study design

Design: a 96-week multicenter, randomized, open-label, phase IV clinical trial

Inclusion criteria: age >18 years; treatment switch because of toxicity, intolerance,
or simplification; no previous treatment failure; no resistance mutations to the
study medications; HIV-RNA <50 copies/ml for 26 months; HBsAg-negative status

HIV-1-infected patients
on a stable 3-drug
regimen.
Treatment switch
because of toxicity,

intolerance, or ATV/r 300/100 mg + 3TC (DT)
(n =143)

simplification;
no previous treatment
failure; no resistance
mutations to study
medications;
HIV-1 RNA

< 50 copies/mL for >6
months; HBsAg- ATV/r 300/100 mg + 2NRTIs (TT)
negative status (n=143)

\ N =286 Y,

(JA Perez-Molina et al., J Antimicrob Chemother 2017)



SALT study: virological failure, CD4 count and renal
function at 96 weeks

At week 96 there were 14 virological failures (confirmed as HIV-1 RNA >50
copies/ml):

9 in the ATV/r+3TC arm vs. 5 in the ATV/r+2NRTIs arm

9 samples could not be amplified because of low viral load, 4 of them did
not show resistance mutations and only 1 patient (ATV/r+2NRTls arm) developed
resistance mutations (M184V)

No NRTI or protease inhibitor (Pl) resistance mutations were documented in
the ATV/r+3TC arm

Average change in CD4 count from baseline was +19.2 cells/ul for ATV/r+3TC and
18.4 cells/ul for ATV/r+2NRTIs (difference 1 cell/ul; 95% CI. —49.3 to 50.7)

Changes in renal function, bone density, and fat gain/distribution between groups
were similar

(JA Perez-Molina et al., J Antimicrob Chemother 2017)



Neurocognitive Safety After 96-Weeks on ATV/r + 3TC: Results of the Randomized SALT Trial

Pérez Valero ¥, Pasquau J? Rubio RY, Ribero A%, Santos 1%, Sanz J%, Marifio A7, Esteban H*, Pérez-Molina JA®, for the SALT Study Group

1.HoSpItsl Universitano La Paz, Madrid, Spain; 2. Hosplial Vingen de Jas Nisves, Intemal Medicing, Granada, Spain: 3. Hospital Universimnio 12 de Ociwbre, Madrd, Spain; 4. Hospital Reina Sofla, intemal Madicine, Cordoba, Spain_ 5. Hospital Wirgan o 13 Wicmoms, Inssmal Medicing, Maiags, Spain; 8. Hospiral de
Alcala de Henarss, Inmmal Medicing, Alcala de Henarss, Spain; 7. Hospital Anquiecto Marcids, Inramal Wedieins, Ferrol, Spain; 8. Fundacion SEWMC-GESIDA, Madrid, Spatn; 8. Hospizal Ramon y Cajal, Infectious Diseases, Madrid, Spain

CHANGES IN NEUROCOGNITIVE
PERFORMANCE BY GDS

Similar GDS evolution was observed in patients receiving dual therapy
(ATV/r + 3TC) or triple therapy (ATV/r + 2NRTI).

15

\ —ATVIr + 3TC
! T ATVIr + 2NRTI

05
Baseline Week 48 Week 96

DISTRIBUTION BY NEUROCOGNITIVE TASKS

Similar performance changes were observed in all the neurocognitive tasks

Dual therapy

Triple therapy

(Valero P et al., CROI 2016, Abstract 424LB)



Dual Therapy With Darunavir and Ritonavir Plus
Lamivudine vs Triple Therapy With Darunavir and
Ritonavir Plus Tenofovir Disoproxil Fumarate and
Emtricitabine or Abacavir and Lamivudine for Maintenance
of Human Immunodeficiency Virus Type 1 Viral

Suppression: Randomized, Open-Label, Noninferiority
DUAL-GESIDA 8014-RIS-EST45 Trial

Table1. Demographic and Baseline Characteristics for the 2 Study Arms

Dual Therapy Triple Therapy Total

Characteristic in = 126) n=123)  (n=249)
*Open-label, multicenter, randomized study Age.y e e
*249 experienced patients on triple cART (ABC/3TC Gender
or TDF/FTC + DRV/r) with HIV RNA <50 cp/mL for >6 Male 107 (85) 100 {81) 207 (83)
months Mode of transmission
*Switch to DRV/r + 3TC or continue triple cART Intravenous drug use 19 (156.1) 15 (12.2) 34 13.7)
48-week foIIow-up Men who have sex with men 65 (51.6) 72 (58.5) 137 (55)
Heterosexual 34 (27) 32 (26) 66 (26.5)
Hepatitis C 32 (25.4) 28 (22.8) 60 (24.1)

Baseline CD4 count (cells/pl) 596 (433-810) 568 (451-739) 589 (443-762)
Nadir CD4 count (cells/uL} 263 (122-367) 240 (117-328) 246 (120-327)

Weeks since undetectable 79.5 (38-157) 113 (57-184) 100 {45-166)
viral load (<50 copies/mL)

Previous nucleos(tlide
Tenofovir 93 (74} a3 (78) 186 (75)
Abacavir 33 (26) 30 (24) 63 (25)

Dwal therapy = switching to darunavir/r + lamivudine. Triple therapy = maintain triple ther
apy with darunavint + 2 nucleositlide reverse transcriptase inhibitor. Data are expressed as
median (interquartile range) or n (%),

(Pulido F et al., Clin Infect Dis 2017)
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Individual patient data meta-analysis of randomized controlled trials of dual therapy with a boosted
protease inhibitor plus lamivudine for maintenance of virological suppression
Gesida study 9717

Study (n) DT group TT group
ATLAS-M!

(266) ATV/r+3TC ATV/r+2N(t)RTIs
SALT? (286) ATV/r+3TC ATV/r+2N()RTIs
OLE3 (250) LPV/r+3TC LPV/r+2N(t)RTIs
DUAL* (249) DRV/r+3TC DRV/r+2N(t)RTIs

1. Di Giambenedetto S. et al. Journal of Antimicrobial Chemotherapy. 2017;72:1163-1171
2. Perez-Molina JA. et al. The Lancet Infectious Diseases. 2015;15:775-84

3. Arribas JR. et al. The Lancet Infectious Diseases. 2015;15:785-92

4. Pulido F. et al. Clinical Infectious Diseases 2017; Aug 17. doi: 10.1093/cid/cix734

16th EUROPEAN October-25-27;2017 @ S

AIDS CONFERENCE  Milan, Italy %

GESIDA Study 9717



Virological efficacy

At 48w, 84.7% of patients on DT vs. 83.2% on TT had HIV-RNA< 50 cop/mL

Difference 1.47% (95%Cl, -2.9% to 5.8%)

HIV-RNA <50 cop/mL at week 48
Dual therapy — triple therapy (%)

SALT
ATLAS
DUAL

OLE

POOLED

BN
N
IS

1
| (=}
o

Absolute risk difference, (95% CI)
Non-inferiority margin: -12%

1.39 (-8.50, 11.30)

6.77 (-2.20, 15.70)

» Favours DT

-3.79 (-10.90, 3.30)

1.19 (-7.10, 9.50)

1.47 (-2.90, 5.80)

GESIDA Study 9717



Change from baseline to week 48 in CD4 cell count, blood lipid
levels and renal function

VARIABLE DTgroup | TTgroup D'ffer(e;;)e/oDCTI)"s'TT

CD4 cell p/L 29.6 13.8 15.8 (-12.7; 44.3)
Total cholesterol mg/dL 11.03 -1.66 12.6 (8.7; 16.5)

LDL mg/dL 6.9 -1.01 7.88 (4.47; 11.31)
HDL mg/dL 2.48 1.21 1.30 (-1.08; 3.69)
Triglycerides mg/dL 8.77 -4.75 13.54 (2.05; 25.02)
Total cholesterol/HDL 0.017 -0.06 0.08 (-0.04; 0.20)
GFR mL/min 3.32 -1.89 5.24 (2.90; 7.58)

GESIDA Study 9717



Resistance mutations

Only 3 patients developed resistance mutations:
« 1in DT group (0.19%)
« 2InTT group (0.38%)

Patient Clinical Trial Treatment Mutation
1 SALT 1T M184V, L63P
2 DUAL 1T L10I, A71T, L76 W
3 OLE DT K103N, M184V

GESIDA Study 9717



Impact of previous M184V on virological outcome

of switch to 3TC-based dual therapies

*Retrospective study (ARCA Database)

*436 HIV+ suppressed patients switching to a
dual therapy with 3TC + Pl or INSTI

*At least one previous genotype

Figure 5: estimated probability of

Figure 2: estimated probability of remaining free from VF remaining free from VB in patients with

according to previous M184V detection
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(Gagliardini R et al., Abstract 498, CROI 2018)






NRTI Sparing Therapy in Virologically Controlled
HIV-T Infected Subjects: Results of a Controlled,
Randomized Trial (Probe)

TABLE 1. Demographic and Baseline Characteristics (Mean

and 50 Unless Differently Specified)

Variahle REPY + DRV/RTYV Controls
Subjects, number 30 30
Male/female, number 2149 2713
Risk factor for HIV, %
Heterosexual contacts 6 60
MSM 13 17
1oy 20 23
Other 3 0
Ongoing cART, %
TDF + FTC o0
Abacavir + lamivuodine 10
DEV/RTV 43
ATVRTV 57
Ape, vis 49 (10) 48 (8)
Time on cART, mo O3 (71} O8 (T9)
Time on current cART, mo 49 (30) 3R (21)
Last HIV-RENA =50 copies/mL, mo 37 (35) 39 (30)
Pre-cART CDd, cells'pl 233 (163) 263 (196)

Pre-cART HIV-ENA, copiesmL

Baseline CDd, cells'pl. 615 (271)
Baseline CD8, cells'pl. B30 (38T)
Baseline CDE*38THLADR+, % (5D) 13.4 (10.7)
Baseling HIV-DNA, copies/10% cells, 152K (31K)

median (interquartile range)

272K (503K)

215K (3635K)

631 (339)
G948 (506)
14.2 (6.5)

10V9E (19K)

MSM, men who have sex with men; IDU, intravenous drug users.

(Maggiolo F et al., J Acquir Immune Defic Syndr 2016)

percentage

100
50

&0

*Open-label, proof-of-concept, randomized trial

*60 HIV+ patients on suppressive cART (2 NRTIs + Pl/r)

*Switch to DRV/r + RPV or continue triple cART

*48-week follow-up
*Virological efficacy at week 48: 96.7% (DT) vs 93.4% (TT)
*Similar changes in lipids and renal function parameters

*Greater reduction in bone stiffness in TT arm

T0 T4 T48

HIV-RNA < 50 copies/ml

Favors RV +DRVIRTY

Contrals REV+DR/F i
. Controls
0,7 +20,7
24 weeks
-7,5 +13.5
48 weeks
12 +12
. | | |
T24 T48 T4 T48

HIY RNA > 50 copies/mi No data






Switching Tenofovir/Emtricitabine plus Lopinavir/r to
Raltegravir plus Darunavir/r in Patients with Suppressed
Viral Load Did Not Result in Improvement of Renal
Function but Could Sustain Viral Suppression: A
Randomized Multicenter Trial

Assessed for eligibility n=126

Excluded n=67
Not meeting inclusion criteria n=21

Declined to participate n=33
Other reasons n=13
Randomized n=59

A,

Raltegravir + Darunavir/r Lopinavir/r + Tenofovir/Emtricitabine
Randomized n=29 Randomized n=30
Exposed to treatment n=28 (97%) Exposed to treatment n=30 (100%)

Completed 48 weeks n=24 (86%) || Completed 48 weeks n=29 (97%)
Censored n=4 (14%) Censored n=1(3%)
Numbness 1 (4%) Lost to follow up 1(3%)
Fatigue 1(4%)
Withdraw consent 1(4%)
Lost to follow up 1(4%)
Analyzed Analyzed
Intention to treat n=28 Intention to treat n=30
Per protocol n=24 Per protocol n=28

SPARE multicenter,
randomized trial

58 patients on TDF/FTC
+ LPV/r with HIV RNA
<50 cp/mL,;

switch to DRV/r + RAL or
continue triple CART
Primary endpoint: % of
patients with>10%
improvement in eGFR

(Nishijma T et al., PLoS One 2013)
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0.6

Difference
04 Week 24, -7% (95% ClI, -21% to +6%)
Week 48, -11% (95% CI, -25% to +4%)

Proportion of Patients with VL <50 copies/mi

0.2
0.0
12 24 36 48
Weeks from Randomization
Mo, with RMNA
RAL+DRV/T 26 26 24 24
LPV/r+TVD 30 29 29 29

(Nishijma T et al., PLoS One 2013)

(8

o

o
]

o

>10% improvement in eGFR:
RAL + DRV/r: 25%
TDF/FTC + LPV/r: 11%
(p=0.272)

Urinary B2 microglobulin (pg/gCr)

-271




Efficacy and tolerability of switching to a dual therapy
with darunavir/ritonavir plus raltegravir in HI'V-infected patients
with HIV-1 RNA <50 cp/mL

(ICONA Prospective Cohort Study; 72 HIV-positive patients with HIV RNA <50 cp/mL
and switched to DRV/rtv + RAL)

Table 2 Number of patients experiencing virological failure (VF) and treatment failure (TF) and the Kaplan-Meier estimates by 12 and
24 months

Endpoint 2 months 24 months

No. events Point estimate (%) 95% CI (%) No. events Point estimate (%) 93% CI (%)

Pure virological failure (VF)

Confirmed® VL =50 copies/mL 3 7 1-13 6 2] 2-16
Treatment failure (TF)

Single VL =200 copies/mL or stop/intensification 9 13 1-17 13 22 11-33

2 First of two consecutive VL values

Higher risk of virological failure associated with:
*male gender

syounger age

previous PI failure

(Madeddu G et al., Infection 2017)



Switch to Ritonavir-Boosted Atazanavir Plus Raltegravir in
Virologically Suppressed Patients With HIV-1 Infection:
A Randomized Pilot Study

(HARNESS Open-label, randomized, pilot study: 109 patients with HIV RNA <40 cp/mL; switch
to ATV/r + TDF/FTC or ATV/r + RAL)

TABLE 2. Results at Weeks 24 and 48

Week 24 Week 48

ATV/r+RAL ATVir+TDF/FTC ATV/r+RAL ATV/Ir+TDF/FTC
N=72 N =37 N=72 N=3

Virological suppression®
ITT results, n (%) [95% CI of proportion] 58/72 (80.6) [69.5 to 88.9] 35/37 (94.6) [81.8 to 99.3] 50/72 (69.4)[57.5 to 79.8] 32/37 (86.5) [71.2 to 95.9]
Observed, n (%) [95% CI of proportion]  58/64 (90.6) [80.7 to 96.5] 35/35 (100)[90.0 to 100.0] 50/56 (89.3)[78.1 to 96.0] 32/32 (100) [89.1 to 100.0]

Virological rebound, n (%) 7 (9.7) 1 (2.7) 9 (12.5) 1(2.7)
No. patients with tested isolates 4 0 5 0
No. PI genotypic resistance mutations 1 0 11 0
No. INSTI genotypic resistance mutations 2 0 2t 0

“UVEISe CVCIS, 170
All AEs 47 (65.3) 27 (73.0) 51 (70.8) 28 (75.7)
Treatment-related AEs 23 (31.9) 16 (43.2) 26 (36.1) 16 (43.2)
Serious AFEs 2 (2.8) 1 (2.7) 4 (5.6) 1(2.7)
Discontinuation due to AEs 3(4.2) 1 (2.7) 4 (5.6) 1(2.7)
Grade 3-4 AEs 11 (15.3) 5 (13.5) 13 (18.1) 5 (13.5)
Grade 24 treatment-related AEs 11 (15.3) 8 (21.6) 12 (16.7) 8 (21.6)
Grade 34 hyperbilirubinemia 4 (5.6) 3 (8.1) 5(6.9)% 3(8.1)§
Renal and urinary disorders (all grades)] 1(1.4) 4 (10.8) 1 (1.4) 6 (16.2)

(van Lunzen J et al., J Acquir Immune Defic Syndr 2016)






Safety and Efficacy of DTG+RPV in the Phase Il SWORD-1 and SWORD-2 Studies:
48 Week Subgroup Analysis by Baseline Third Agent Class and Geographic Location

Screening Early-switch phase Late-switch phase

1:1
DTG+RPV (n=513)
CAR (n=511)

Continuation phase

DTG+RPV DTG+RPV

I o | I
Day 1 Week 52 Week 148

Inclusion criteria . . Countries
* (in stable CAR =6 months before screening Primary endpoint Argentina Australia Belgium Canada
* 1st or 2nd ART with no change in prior regimen at 4t WEE"'[S:. France Germany Italy Metherlands

due to VF participants with Russia Spain Taiwan United Kingdom
+ Confirmed HIV-1 RNA <50 ¢/mL during the ”_"'r" LE{SD ch “|11|- e United States

12 months before screening { -E snapsho }
* HBY negative

2Noninferiority margin of —8% for pooled data. Noninferiority margin of —10% for individual studies.

Orkin et al. EACS 2017; Milan, Italy. Poster BPDL)5.

(Orkin et al., EACS 2017)



Virologic Efficacy at Week 48 (Pooled)

* DTG + RPV is non-inferior to CAR with respect to snapshot in the ITT-E population
(<50 ¢/mL) at Week 48

— Adjusted treatment difference, —0.2% [95% CI, —3.0, 2.5])

Virologic outcomes?

Early switch phase®

100 -+ DTG + RPV
BDTG + RPV (n=513) n=513
2 gp mCAR (n=511) ) n (%)
; Virologic success 486 (95) 485 (95)
% Virologic non-response 3(=1) B (1)
o 60 - Data in windew not <50 e/mL 0 2 (<1)
I'\? Discontinued for lack of efficacy 2 (=1) 2(=1)
% 40 A Discontinuad while VL not <50 ¢/mL 1 (=1) 1(=1)
o Change in ART o 1(<1)
; 20 + No virclogic data 24 (5) 20 (4)
T <1 1 5 4 Discontinued due to AE or death? 17 (2) 3(=1)
0 ) ) ) ) ) ) Discontinued for other reasons 7(1) 16 (3)
Virologic Virologic No virologic Missing data during window but on study 0 1(=1)
Success non-response data
(Orkin et al., EACS 2017)




Renal Biomarkers: Change From Baseline to Week 48 (Pooled SWORD Data)

* Renal biomarkers: greater decreases were observed in the tubular biomarkers urine
retinol binding protein, urine beta-2 macroglobulin, and urine phosphate in the 2DR vs CAR

group

DTG + RPV CAR
Renal biomarker n Median (min, max) n Median (Min, Max)
Cystatin C, mg/L
Baseline 511 0.70 (0.3, 1.3) 505 0.70(0.4,1.3)
Week 48 483 0.00 (-0.4, 0.5) 482 0.00 (-0.4,0.4)
Retinol binding
protein (urine), nmol/L
Baseline 487 5.61 (0.37, 190.50) 484 5.13 (0.37, 190.50)
Week 48 453  -1.87(-189.98,17.92) 455 -0.76 (-169.06, 186.72)
Beta-2 microglobulin
(urine), nmol/L
Baseline 319 1441 (6.78, 11,271.22) 325 14.41 (6.78, 4830.52)
Week 48 161 =3.39 (-11,129.70, 125.42) 174  0.00 (-333.05, 3411.03)
Urine phosphate, mmol/L
Baseline 486 19.70 (3.22, 81.40) 480 19.54 (3.22, 64.60)
Week 48 453 -0.65 (—66.86, 66.21) 453 -0.97 (-43.93, 59.76)

(Orkin et al., EACS 2017)



Primary and Key Secondary Endpoints: Week 48*

* DTG + RPV patients had an increase from Baseline to Week 48 in hip (1.34%) and spine

(1.46%) BMD, which differed statistically significantly (F=0.014, P=0.039, respectively)
from CAR patients

Change in EMD from Baseline Percentage-point difference between groups (95% CI)
Bl OTG+RPY Bl Car
4n' 1.29
n=46 .
Total hip [ 3 —
n=35 ' P=0.014
n=as | ds 1.32
Lumbar spine i F +
n=35 L
P=0.035
3 92 4 0 1 5 q a2 2 4 0 1 2 3
EMD change from baseline at Week 48, % < >
Greater in CAR Greater in DTG + RFV

*Eatimates and associated P valuzs are from an ANCOVA modal
adjusted for baseline BEMD, age, and BML

* The primary endpoint result was supported by the significantly greater percentage change
from Baseline to Week 48 in the DTG + RPV group compared with the CAR group for
BMD in both total hip and lumbar spine when expressed as T-scores or as Z-scores (data
not shown)

(McComsey GA et al., AIDS 2018)







LAMIDOL Trial:

Dolutegravir + Lamivudine as Maintenance Therapy

Open-Label

(2 phases. 56 weeks) Phase 1 Phase 2
Treatment-experienced (n=110) (n=104)

Stable ART
(HIV RNA <50 copies/mL for 22 years)
Nadir CD4 >200 cells/mm?3

No major resistance mutations Week 0 8
No HBV Phase 2 Entry l

HIV RNA

<50 coples/mL Current

Analysis

*2NRTIs: lamivudine or emitncitabing plus anothar NRTI.
Primary endpoint: proportion of pafients with HIV RNA <50 copies/mL at weak 56 (e, 48 weeks on dual tharapy).
Baseline characterisiics:
Mala: B6%.
Age: 45 years.
MSM: 70%.
Time on current ART: 4 years.
CD count: 743 celis/mm~.
Stable ART (3" agent):
NNRTI: 56%.
Pl: 23%.
INSTI (not dolutegravir): 21%

_____

At DS I S el ST Abctrnnt AED ' A+
Joby V, et al 24" CROIL. Seattle, 2017. Abs¥act 458 30




LAMIDOL Trial: Treatment Outcomes With

Dolutegravir + Lamivudine as Maintenance Therapy

- Similar proportion of patients

achieved HIV RNA <50 copies/mL HIV RNA <50 Coples/mL
before and after switching to
dolutegravir + lamivudine 100 - 95%

Maintenance failure (n=3; virologic

failure, lost to follow-up, and &0:1
treatment modification) 9
.60 9
- Blips, but not virologic failure, 2
during phase 2 that did not require £ 4
o

ART modification (n=2 with 21
value of HIV RNA >50 copies/mL) 20

- Maintenance therapy was

generally safe and well tolerated '(’haffo;
=

Joly V, et al. 24" CROL. Seattle, 2017. Absvac? 458.




PE8/5 DTG + 3TC Maintains HIV-1 Suppression Through Week 48 in a
Pilot Randomized Trial (ASPIRE)

Babafermni O Taiwo,et al

Results of a pilot randomized trial of DTG + 3TC versus continuation of
standard 3-active drug maintenance therapy

Open-label, randomized, multicenter investigator-initiated clinical trial

Switch to
Dolutegravir (DTG) 50 mg +
(" HIV-1 infected adults Lamivudine (3TC) 300 mg
Virologically ;
suppressed on once dally
Any 3-drug
antiretroviral regimen
No history of virologic Continue on current 3-drug
\_ failure Y,

antiretroviral regimen
(Cont ART)

Week 24 Week 48
Primary Endpoint




Primary analysis: Compare virologic failure rate by week 24 (1oss to follow up; or discontinuation/modification

of randomized treatment also counted as failure)
. A secondary analysis censored participants at the time of loss to follow-up or discontinuation/modification of study treatment

Other Secondary analyses:

Virologic failure = confirmed HIV-1 RNA > 50cpm

Virologic outcomes using the FDA snapshot algorithm

Incidence of viral blips and drug resistance

Changes in CD4 counts, lipid profile and creatinine clearance

Incidence of Grade 3/4 AEs or treatment discontinuation

Viral blip = HIV-1 RNA > 50cpm that was preceded or followed by <50 cpm

Age (years)

Sex
Race

Ethnicity

CD4 Count
Nadir

Time on ART
Current ART

Current NRTI

Median (Q1, Q3)
Male
White
Black
Hispanic
Cells/mm?
Median (Q1, Q3)

Years, Median
EFV, RPV, NVP

DRV/r, ATV/r

DTG, RAL, ELV/c
TDFI/FTC

ABC/3TC

DTG + 3TC
(N=44)
46 (37, 55)
89%
52%
43%
18%
694 (533, 1034)
333 (184, 408)
528 (3.81, 7.49)
12 (27%)
14 (32%)
18 (41%)
35 (80%)
8 (18%)

Cont. ART
(N=45)

50 (41, 53)
87%
64%

33%
1%

646 (380, 819)
228 (91, 341)
6.03 (3.72,7.44)
15 (33%)

15 (33%)

15 (33%)

41 (91%)

4 (9%)

TOTAL
(N=89)
47 (38, 54)
88%
60%
38%
15%

680 (498, 927) p=0.047
278 (109, 387) p=0.027

5.70 (3.72, 7.48)
27 (30%)
29 (33%)

33 (37%)
76 (86%)

12 (14%)

Taiwo et al. EACS 2017; Milan, Italy. Poster PES/S.




Virologic Outcomes at Wk 24 Virologic Outcomes at Wk 48

(FDA Snapshot) (FDA Snapshot)

100,0% 1 A 2.1% [95%Cl: -11.2, 15.3; p=0.7] 100,0% - A 2.0% [95%CI: -12.6, 16.5; p=0.76]

20,0% | 90,0% -

20,05 1 80,0% -

70,0% - 70,0% -

50,05 1 60,0% -

0% | 50,0% -

) ’ ] pTG+3TC

a0,0% | 40,0% -

I ContART

30,0% A 30,0%

20,0% | 20,0% -

10,0% | o2 10,0% -

45%
2,3%
0,0%
o,0% — 0,0% -
FV RA =30 cpm i A =g e Hovirlogicpata HIV RNA <50 cpm HIV RNA >50 cpm  No Virologic Data
N #M1 M 1 0 2 4 N 40 40 1 1 3 4
On 4 45 4 45 4 45 On 44 45 44 45 44 45
Study Study

Taiwo et al. EACS 2017; Milan, Italy. Poster PES/S.
16th European AIDS Conference; October 25-27, 2017; Milan, Italy




GEMINI-1 and -2 Phase Ill Study Design

Screening Double-blind Open-label Continuation
(28 d) 1:1 phase phase phase

DTG + 3TC (N=716) 1 DTG +3TC
DTG + TDF/FTC (N=717)

+ ART-naive adults

= VL 1000-500,000 c/mL

| | | | |
Day Week Week Week Week
1 24 48 96 144
Eligibility criteria i ' Countries
. <gi1 0 33?5 of prior ART Prim ary end P'? St Argentina Australia Belgium
= - L : at Week 48: Canada France Germany
- No evidence of pre-existing viral resistance .. . : .
b - ; participants with Italy Republic of Korea ~ Mexico
ased on presence of any major resistance- Netheriands Peru Poland
associated mutation S Il ETL Portugal Romania Russian Federation
= No HBV infection or need for HCV therapy (ITT-E snapshot)? South Africa Spain Switzerland
Taiwan United Kingdom United States

Baseline strafification factors: plasma HIV-1 RNA {100,000 c¢/mL vs =100,000 c/mL) CD4+ cell count (2200 cells/mm? vs =200
cells/mm?).

210% noninferiority margin for individual studies.

Conference on Retroviruses and Opportunistic Infections; March 4-7, 2019; Seattle, WA



Proportion of Subjects with Plasma HIV-1 RNA <40 ¢/mL and TND
Status by Visit - Snapshot Analysis

HIV-1 RNA <40 c/mL and TND, %

———

100%

80%

60%

40%

20%

0%

BB oc:31c(n=716)
BB 016 +FTC/TDF (n=717)

65% g3o,

0% gy0 59% oo
32% 499
34% o,
0o 0 ! 37535 42 |41
0 4 8 12 16 24

Week

(Snapshot Analysis) by Baseline VL

77% 220
c50;_68%
36 48

Proportion of Subjects with Plasma HIV-1 RNA <40 c¢/mL and TND at Week 48

OTG=TOFFTC |95% O .

Baseline VL
strata DTG +3TC DTG + TDF/FTC Treatment
mL Subgro n/N[%]* n/N()" difference*
=100,000 Pooled 4631576 (80) 446/564 (T9) 1.3 (3410 6.0)
>400,000 Pooled 90/140 (64) 79133 (32) 12.7T (1.4 10 22.9)
#230,000 , .
=400, 000
c/mL Pooled 5018 (28) 024 (25) 2824210 288)

i - Kiry subgroips induded for poscled basbne Y1 @ rata 100,00 ¢/ml induds gooked data for »250 000¢ =L snd
00000 =0 B - Mumbir RidposdedRume: Axbavied %) € - Usaduited proportion of ITG=3TC - prepertion af




Long-acting CAB + RPV



ATLAS Study Design: Randomized, Multicenter, International, Open-Label,
Noninferiority Study in Adults with Virologic Suppression (Ongoing)

Screening Phase Maintenance Phase Extension Phase*
S c Pl, NNRTI or INSTIt
= o 1
= Current daily oral ART n=308
Pl NNRTI-, or %5 2 Extension Phase or
|NS_T|'b359_d T transition to the
regimen with R ATLAS-2M study
2 NRTI - Oral CAB + CAB LA (400 mg) + RPV LA (600 mg)$
backbone* A RPV n=308 IM monthly n=303
| | — >
Day 1 Week 4' Week| Week Week
Baseline 48 52 96

Primary endpoint

ART, antiretroviral therapy; CAB, cabotegravir; CAR, current ART; IM, intramuscular; INSTI, integrase strand transfer inhibitor;

LA, long-acting; NNRTI, non-nucleoside RTI; NRTI, nucleoside reverse transcriptase inhibitor; Pl, protease inhibitor; RPV, rilpiviring; VL, viral load.

*Uninterrupted ART 6 months and VL <50 c¢/mL at Screening, 2x VL <50 ¢/mL £12 months; TINSTI-based regimen capped at 40% of enrolment; Triumeq excluded from study;
IOptional switch to CAB LA + RPV LA at Week 52 for those on CAR; SParticipants who withdraw/complete IM CAB LA + RPY LA must complete 52 weeks of follow-up;
IParticipants received an initial loading dose of CAB LA (600 mg) and RPV LA (900 mg) at Week 4b. From Week 8 onwards, participants received CAB LA (400 mg) + RPV
LA (600 mg) injections every 4 weeks.

Swindells S, et al. CRO! 2019; Seattle, WA. Abstract 1475.

Conference on Retroviruses and Opportunistic Infections; March 4-7, 2019; Seattle, WA



ATLAS Virologic Snapshot Outcomes at Week 48 for ITT-E:
Noninferiority Achieved for Primary and Secondary Endpoints

Virologic outcomes Adjusted treatment difference (95% CI)*

100 - 92.5 955 Primary endpoint:
e ECARB LA + RPV LA LA noninferior to
g 80 (n=308) EAR (HIV-1 RNA
8 BCAR 6% NI ;5“ (l::TBL) at
T (n=308) margin ee
£ 60 -
Q:E -10 -8 6 4 -2 0 2 4 6 8 10
°
2 40-
L= . Key secondary
2 20 A | endpoint:
n% 16 10 5.8 36 i LA noninferior to
0 i ’ ~10% NI | g7 07 CAR (HIV-1 RNA
Virologic Virologic No virologic marn —— — 17— <90 c/mL) at
nonresponse success data 108 6 4 -2 0 2 4 6 8 10 Week48
(250 c/mL) (<50 c/mL) Difference (%)

CAB, cabotegravir; CAR, current ART; CI, confidence interval; ITT-E, intention-to-treat exposed; LA, long-acting; NI, noninferiority; RPV, rilpivirine.
*Adjusted for sex and baseline third agent class.

Swindells 5, et al. CROI 2019; Seattle, WA. Abstract 1475.

Conference on Retroviruses and Opportunistic Infections; March 4-7, 2019; Seattle, WA



ATLAS: High Participant Satisfaction (HIVTSQs)
and Preference For Injectable Therapy

HIVTSQs total score 50 55 66

mCAB LA+ RPV LA

6,43
(Wk 24, n=300: Week 24* } 0<0.001
Wk 44, n=300)
mCAR 1
(WK 24, n=288: Woek 44* ’ } “**p<0.001
Wk 44, n=294) ee

Patient Preference Survey (LA arm)

Single-item question on participants’ preference at Week 48

* |TT-E population: 86% (266/308) preferred LA; 2% (7/308) preferred daily oral therapy
— Responding participants: 97% (266/273) preferred the LA regimen over previous oral therapy

CAB, cabotegravir; CAR, current ART; HIVTSQs, HIV Treatment Satisfaction Questionnaire Status; ITT-E, intention-to-treat exposed; LA, long-acting; RPV, rilpivirine
“Adjusted mean change from baselineg; adjusted for baseline score, sex, age, race, and baseline third agent class. Error bars show 95% confidence interval.

Swindells S, et al. CROI 2019; Seattle, WA. Abstract 1475.
Conference on Retroviruses and Opportunistic Infections; March 4-7, 2019; Seattle, WA



ART simplification by LDRs:
conclusions

Despite the availability of very effective and well-tolerated
triple regimens, there is still a role for simplification strategies

Some LDRs are valuable switching strategies in selected
patients with virological efficacy usually comparable to triple
regimens

The leading advantages include prevention of long-term
toxicites, prevention of DDIs and cost reduction

The current paradigm of triple regimens as the standard of
care should be reconsidered in some patients



