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¥ The Washington D.C.

To turn the tide against the HIV/AIDS epidemic we must:
1. Increase targeted new investments
Ensure evidence-based HIV prevention, treatment and care
End stigma, discrimination, legal sanctions

Markedly increase HIV testing, counseling and linkages to prevention,
care and support services

Provide treatment for all pregnant and nursing women
Expand access to ARV treatment to all in need
|dentify, diagnose and treat TB

Accelerate research

Mobilization and meaningful involvement of affected communities

~ http://www.2endaids.org/read.html




W Parallel Challenges;™
= Parallel Opportunities

ART for HIV Prevention PrEP for HIV Prevention

Adherence Necessary for efficacy Necessary for efficacy

Principal question is whether risk-taking would be sufficient

Sexual Risk-Taking to undermine prevention benefits

Established risk, In trials, only with use in acute
Antiretroviral associated with poor infection.
Resistance adherence, Must be weighed against
rising in Africa infections averted.

In theory, all HIV+s. Target to those at highest risk.

- ?
who Wil Use' Life-long Season of highest risk.

Rising need =

Who Will Pay? ..
rising costs

Where to fit in the priority list?

Mugo N, et al. 19th IAC; Washington, DC; July 22-27, 2012; Abst. THLBBO4.



!—_PrEP (Like ART) Works When Takei
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HIV Protection
Efficacy in
Randomized
Comparison

Blood Samples
with Tenofovir
Detected

Partners PrEP
(FTC/TDF arm)

TDF2
IPrEx
FEM-PrEP

There is a clear dose-response
between evidence of PrEP use & efficacy

al N Engl J Med 2012; Mugo N, et al.




RPartners PrEP Sub-study: PrEP Effic
ngher -risk HIV-1 Serodlscordant Cou o]|

Age of HIV-uninfected partner

- Objective: Identify and 20 years or less 4

ff. f P EP 21-30 years 1

assess € Icacy o r More than 30 years 0

among a SUbgroup Of Number of children

higher-risk heterosexual . i

HIV'1 SerOdiscordant 3 or more 0
cou ples Male HIV-uninfected partner uncircumcised

Yes 1

HIV-1 RiSk Score for Marriendlor cohabiting -

Serodiscordant Couples: Yes 1

Novel risk scoring tool, No 0

Unprotected sex with partnership, prior 30 days

made up of a discrete = >
combination of baseline No

== - Plasma viral load, HIV-1 infected partner
clinical and behavioral 000 e o hiohe

factors, that would define 10,000-49,999 copies 1
HIV-1 transmission risk Less than 10,000 copies

Total score (26=higher risk, 24 if viral load not
done)

\ ahle E, et al. 19th IAC; Washington, DC; July 22-27,2012; Ab



High Risk
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Per 100 Persons-years

3 4
Risk Score

Comparable incidence to FemPrEP (5/100)
and VOICE (6/100)

hle E, et al. 19th IAC; Washi




EPartners PrEP Sub-study:
=PrEP Efficacy Results

Partners PrEP Primary mITT Analysis
Number of HIV-1 infections 17
HIV-1 incidence, per 100 person-years 0.65

HIV-1 protection efficacy, vs. placebo 67%
(95%Cl) (44-81%)

p-value <0.001

High Risk Subgroup Analysis mITT

Number of HIV-1 infections 7
HIV-1 incidence, per 100 person-years 1.34
HIV-1 protection efficacy, vs. placebo 72%

(95%Cl) (35-88%)

p-value 0.001

Kahle E, et al. 19th IAC; Washington, DC; July 22-27, 2012; Ab

et

R L

FTC/TDF
13
0.50

75%
(55-87%)

<0.001

FTC/TDF
6
1.10

78%
(46-91%)

<0.001

Placebo

Placebo




FHPTN 052: Effect of Early vs. D
=-ARV Therapy on Clinical Outcol

DIFSEE S S A I

« HIV+ adults (CD4+350-550/uL) from Africa, Asia, and
South America randomized to ART immediately or after
CD4+ <250/uL or AIDS (Delayed)

Primary Clinical Event:
— Death
— WHO Stage 4

— Tuberculosis
— Severe bacterial infection

— Targeted serious non-AlIDS events

« Serious cardiovascular/vascular disease, Serious liver disease,
End stage renal disease, Non-AlIDS malignancy, Diabetes mellitus

All events underwent blinded independent review

using standardized criteria
— ACTG Diagnoses Appendix (Appendix 60) and WHOQO criteria

insztejn BE, et al. 19th IAC; Wasmgﬁn, N




THPTN 052: Primary Events

Number of Subjects Experiencing >1 Event

Delayed Immediate

—— Immediate Delayed Any Primary event 77 (9%) 57 (6%)

HR=1.37 (0.97 — 1.93) AIDS event 61 40
Deaths 15 "

Primary event associated

Deaths from other causes 11
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Non-AIDS events
/ Diabetes mellitus

886 832 457 168 36 36 Non AIDS malignancy

875 823 440 165 31 29 .
Cardiovascular/Vascular
0 1 p. 3 4 5

: : o Serious liver disease
Time Since Randomization (Years)

End stage renal disease

Srinsztejn BE, et al. 19th IAC; Washington, DC; July
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THPTN 052: AIDS Events b

o

Time to First AIDS-Defining Disease

Number of Subjects Experiencing >1 Event

Delayed Immediate
Immediate === Delayed Tuberculosis 34 (4%) 17 (2%)

.Sel'iOl...IS bacterial 13(1%) 20 (2%)
infection

WHO Stage 4 event 19 (2%) 9 (1%)

Oesophageal candidiasis 2
Cervical carcinoma

Cryptococcosis

HIV-related
encephalopathy

Herpes simplex, chronic
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Kaposi’s sarcoma
875 822 435 165 31 29

886 829 454 169 35 35

CNS Lymphoma

Pneumocystis pneumonia

0 1 2 3 4 d Septicemia

Time Since Randomization (Years) HIV Wasting

N ©O -~ O O -~ N O

Bacterial pneumonia

Srinsztejn BE, et al. 19th IAC; Washington, DC; J



FOptimization of HIV Care
£ Delivery: Doing More with

* HIV Treatment Strategy

* Monitoring ART
* Dosing

 Service Delivery

yd M and Cooper D. Lancet. Published online




Participants
Location (n)

Uganda,
Zimbabwe

AIDS Support

Organization Jganda

PHPT-3 Study Thailand

ANRS/ESTHER Cameroon

Boyd M and Cooper D. Lancet. Published online July 23, 2012 http://d.

&-Immunological Monitoring of People Receivin |

W Randomized Controlled Trials o?EIiriiéél an

Comparison Conclusion

ART can be delivered safely
without routine laboratory
monitoring; differences in
disease progression suggest a
role for monitoring of CD4 cell
count from the second year of
treatment

Laboratory and
clinical monitoring vs.
clinical monitoring
only

Clinical monitoring

alone vs. clinical and Routine laboratory monitoring is
quarterly CD4 cell associated with improved health
count vs. clinical plus and survival compared with
quarterly CD4 cell clinical monitoring alone

count and viral load

Virolological vs. Viral load monitoring might be
immunological less important than regular

monitoring (both once safety, tolerability, adherence,
every 3 months) and immunological monitoring

Supports WHO’s
Clinical vs. laboratory recommendation for laboratory
monitoring (viral load monitoring of ART, although the
and CD4 cell count, small differences between the
once every 6 months) strategies suggest that clinical
monitoring alone could be used
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« Strategies that have worked

— Home based HIV testing
— Point of Care CD4 count
— Community delivery of ART

HBCT: Number of People at Each Stage of the Testing to Linkage to
Care Cascade at 6 Months

ART initiation guidelines
changed during the study from
CD4<200 to CD4<350 cells/pL

85%

N

HIV positive persons Staging (CD4) Pre-ART ART initiation Viral suppression at 6
months

* Barnabas TasP 2012 __ .
go N, et al. 19th IAC; Wash
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All adults with HIV-1 should be offered cART regardless of CD4 ccount.

— The strength of the recommendation and the quality of the data increase as
CD4 cell count decreases

cART should be initiated early following TB diagnosis
— Within 2 weeks in patients with low (< 50 cells/mm?3) CD4 cell counts

Early cART needs to be monitored carefully in patients with

cryptococcal and TB meningitis and very early therapy (within 2 weeks)
may have increased risk.

ABC/3TC with EFV or ATV/r are recommended regimens when HIV
RNA < 100,000 c¢/mL and HLA-B*5701 is negative

FDC rilpivirine/TDF/FTC and elvitegravir/cobisistat/ TDF/FTC (pending
approval) are alternative first line regimens.

— Rilpivirine regimens should be avoided if BL HIV RNA > 100,000 ¢/mL

Thompson MA, et al. JAMA. 2012;308(4):3¢




PRING-Z Doluteqgrav
n ARV-naive Patlentss,_

Phase lll, randomized, double-blind, double-placebo,
multicenter, parallel-group, non-inferiority study

Non-randomized phase

ART-naive
HIV-1 RNA 21000 c/mL

1:1 Randomization
Stratified by VL RAL 400mg BID + DTG PBO
and NRTI QD + ABC/3TC or TDF/FTC

Randomization Week 48

affi F, et al. 19th IAC; Washington, DC; July 22-:




T'SPRING-2: Baseline Characte
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Median (years)

Male

White

African American/African heritage
Baseline HIV-1 RNA Median (log,, c/mL)

>100,000 c/mL

Baseline CD4* Median (cells/mm3)
<200 cells/mm3

Hepatitis coinfection HBV

RAL 400 mg BID
n=411

35
86%
86%

9%
4.58
28%
362
12%

2%

HCV

Investigator-selected NRTIls TDF/FTC
ABC/3TC

affi F, et al. 19th IAC; Washington, DC; July 22-

9%
60%
40%
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*SPRING-2: Outcomes a

DTG 88%

‘E g
RAL 85%

Adjusted treatment difference : 2.5%
95% ClI: (-2.2%, 7.1%)
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DTG 50 mg QD
—#— RAL 400 mg BID

I I I I I I
w4 W8 W12 W16 w24 W32 W40

Week

Median CD4 change (Week 48): DTG and RAL +230
Adverse Event profile similar

affi F, et al. 19th IAC; Washington, DC; . July 22-27,




ESPRING-2: Treatment Dif
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eek 48 by Baselit w-—%..,.»

100 p= 0.236 p=0.264
90 89 36 87

90 82
80 75
70
60
50 DTG
40
30
20
10
0 :

<100,000 c/ml >100,000 c/mL ABC/3TC TDF/FTC
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affi F, et al. 19th IAC; Washington, D




®SPRING-2: Resistance

RAL 400 mg BID
n=411

Subjects with PDVF 20 (5%) 28 (7%)

IN genotypic results at BL and

time of PDVF 18

INI-r mutations 1/18 (6%)?

PR/RT genotypic results at BL

and time of PDVF 19

NRTI-r mutations 4/19 (21%)b-cd

Mutations by subject in the RAL 400 mg BID arm:
a T97T/A, E138E/D, V151V/I, N155H + A62A/V, K65K/R, K70K/E, M184V
b, c, d A62A/V (n=1), M184M/I (n=1), M184M/V (n=1)

affi F, et al. 19th IAC; Washington, DC; July 22-27, 2012; Ab



IStudy 114: o
X obicistat vs. thonav r

Randomized, double-blind, double dummy, active-controlled,
international study

(n=350)

ATV + COBI + FTC/TDF
Placebo: RTV

Treatment Naive

HIV-1 RNA 25000 c¢/mL
Any CD4 cell count
eGFR 270 mL/min

Placebo: COBI

|
192 Weeks

Primary Endpoint
Snapshot analysis (HIV-1 RNA < 50 c/mL)
Non-inferiority margin: 12%
Randomization stratified by screening HIV-1 RNA (< vs >100,000 ¢/mL)

allant J, et al. 19th IAC; Washing




£s tudy 114: Outcom

HIV-1 RNA <50 c¢/mL: FDA Snapshot at Week 48 (ITT)

m ATV + COBI (n=344) ATV + RTV (n=348)

85 87

95% C!: -2.2 (3.0, -7.4)
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Virologic Success Virologic Non- No W48 Data
Suppression

CD4 Change: COBI +213 vs. RTV +219 (p=0.67)
Resistance: COBI 2 (0.6%) vs. RTV 0 (both M184V/l)

allant J, et al. 19th IAC; Washington, DC; *‘ )




Study 114: Viroloc c Su
-HIV-1 RNA and CD4 Subgi

m ATV + COBI ATV + RTV

86 86 90 90 a5

179/ 114/ 156/ 137/
212 132 174 170

=100,000 >100,000 <350 >350
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=
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"
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o
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2

HIV-1 RNA (c/mL) CD4 (cells/mm3)

allant J, et al. 19th IAC; Washing
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=Study 102: EVGICOBII DFIF

Randomized, double-blind, double dummy, active-controlled,
international study

(n=350)

EFV/FTC/TDF Placebo QD
Treatment Naive

HIV-1 RNA 25000 c¢/mL
Any CD4 cell count
eGFR 270 mL/min

Quad Placebo QD

|
Week 192

Primary Endpoint
HIV-1 RNA < 50 c/mL at Week 48

FDA snapshot analysis (ITT)

r - o °
Randomization stratified by screening HIV-1 RNA (< vs >100,000 ¢/mL) Non mfe"o"ty margin. 12%

ax P, et al. 19th IAC; Washington,jl?




tudy 102: Effic lm
-Baseline HIV RNA

mQUAD = EFV/FTC/TDF
P=0.47

84 79

80
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206/ 81/
230 97
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<100,000 >100,000 to 400,000 >400,000

HIV-1 RNA (c/mL)
Overall results: QUAD 88% and EFV/FTC/TDF 84%

* FDA Snapshot algorithm

ax P, et al. 19th IAC; Washington, DC;




tudy10§“ f wmy”
-Baseline CD4 Level

mQUAD = EFV/FTC/TDF
P=0.68

87 g4
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>200 to 350
CD4 (cells/mm3)

* FDA Snapshot algorithm

ax P, et al. 19th IAC; Washington, D¢




Study 103: gl
EVG/COBI/TDF/FTC vs.

Randomized, double-blind, double dummy,
active-controlled, international study
(n=350)

Quad QD
ATV/r+FTC/TDF Placebo QD
Treatment Naive

HIV-1 RNA 25000 c¢/mL (n=350)

Any CD4 cell count
eGFR 270 mL/min
Quad Placebo QD

| | |
| | |
Week 48 Week 192

}

Primary Endpoint
HIV-1 RNA < 50 c/mL at Week 48 FDA snapshot analysis
(ITT) Non-inferiority margin: 12%

Randomization stratified by screening HIV-1 RNA (< vs >100,000 ¢/mL)

sJesus E, et al. 19th IAC;
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* FDA Snapshot algorithm

sJesus E, et al. 19th IAC;

= QUAD (n=353)
P=0.30

93 90

188/
203

ATV/r + FTC/TDF (n=355)

P=0.50 P
— —

88
85 81 86

99/ 29/
117 33

<100,000

100,000 to 400,000
HIV-1 RNA (c/mL)

>400,000

Overall results: QUAD 90% and ATV/r FTC/TDF 87%




tudy 103: Efficacy b
-Baseline CD4 Su

p

RIS, .

= QUAD (n=353) = ATV/r + FTC/TDF (n=355)

P=0.71 P=0.20 P=0.
— ) —

93
89 90
86
30 85

114/
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201 to 350

CD4 cells (cells/mm3)

* FDA Snapshot algorithm

sJesus E, et al. 19th IAC;




¥Pooled ECHO and THRIVE: RP
=48) in Patients with HIV RNA < A <10

Randomized, double-blind, double-dummy, multicenter,
96-week studies

RPV 25mg QD + FTC/TDF QD (N=181)
—>

RPV 25mg QD + FTC/TDF QD (N=107)
THRIVE + EFV Placebo QD

—

The overall study randomized 1368 subjects (ECHO, N=690;

THRIVE, N=678). In ECHO, all subjects received FTC/TDF as

the NRTI backbone. In THRIVE, N(t)RTI backbone was based on
investigator choice, FTC/TDF (60%) AZT/3TC (30%); ABC/3TC (10%)

imsky L, et al. 19th IAC; Washington, DC; July




Pooled ECHO and THRIV ——a;'
1n Patients with HIV RNA

4

B

L

;

vlv
et L

100
NON-RESPONDERS

“ 9 Discontinued due

to other reasons

m Discontinued due
to AE/death

Virologic failure'

RESPONDERS?
RPV+FTC/TDF

(22)
o

S
(=]

)
S
(7))
it
O
)
o)
-
(7p)

m EFV+FTC/TDF

RPV N=288 EFV N=256

1 Responders-subjects with viral load <50 copies/mL, ITT-TLOVR algorithm
2 VF determined by TLOVR in the ITT Population; confirmed response before Week 48 and confirmed rebound (rebounders) at or before Week 48,
or no response before Week 48 (never suppressed)

imsky L, et al. 19th IAC; Washington, DC; July 22-:




IStudy A4001078:
$£ATVIr + MVC or FTC

Open-label, 96-Week Phase 2b Pilot Study
Enrolling Patients with RS HIV

Randomization
1:1
N=121

Screening 0 : 16 24 48
(6 weeks) v wk wk wk

Week 2 Interim analyses Primary

First 15 US
patients
Serial PK of
MVvCa

endpoint

lls A, et al. 19th IAC; Washington, D

96
wk
Secondary

exploratory
endpoints




IStudy A4001078:
£ Outcomes at Week 96

MVC + ATVI/r FTC/TDF + ATVI/r

m
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Z
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N =
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n

A\

o

0O 4 8 12 16 2

0 24 28 32 36 40 44 48 52 5
Study Week

4 68 7

6 60 6 2 76 80 84 88 92 96

CD4 response: FTC/TDF 264 vs. MVC 240 cells/mm?
No resistance mutations or tropism change were seen in patients with VF

ills A, et al. 19th IAC; Washington, DC; July 22-:




aVv A4U010/7¢ oIl
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B 48 ok 60 . ak 87
MVC + ATVIr
A <100,000 <50 <50 <50 <50 7670
B <100,000 <50 <50 135 I 66 73
C <100,000 <50 <50 <50 <50 54
Da <100,000 57 70 <50 Missed visit 81
E =100,000 81 102 145 <50 109
<100,000 167 99 <50 53 93
G <100,000 87 <50 231 463 222
Hb <100,000 51 <50 137 <50 1200
FTC/TDF+ATV/r
| <100,000 <50 <50 <50 <50 77



] TARTMRK ~al egrat
$at o years e

Randomized (1:1), double blind, study

RAL (400 mg BID)
+ TDF/FTC QD
+ EFV Placebo

ART-naive
subjects
(N=561)

hckstroh J, et al. 19th IAC; Was
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Non-Completer = Failure Approach

86 81

76

B (2] ©0
(=) (=) (=)
1 1 1

Percent of Patients with

N
(=
1

RAL-EFV Difference at 5 years (95% CI): 9.5 (1.7, 17.3)*

O-IIIII 1 LI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Weeks 0 12 24 48 72 96 120 144 168 192 216 240

-
£
?
2
-1
)
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o
0
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L
o
>
)
-
<
Z
(14
=
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*At 5 years: P-value for non-inferiority <0.001; Met criteria for superiority.

Delta CD4 at 5 years: RAL 374 vs. EFV 312 cells/mm3
Any resistance over 5 years: RAL 2.5% vs. EFV 4.3%

ockstroh J, et al. 19th IAC; Washington, DC; July 2




YMERIT: Maraviro
-at 5 years

Primary Secondary analysis
analysis Unblinding

: Screening

CAVEELS))

EFV 600mg QD + ZDV/3TC

Week 0 48 144 192 240

< n [
< > >

Double-blind phase Open-label phase

boper D, et al. 19th IAC; Washingto




ERIT: Outcome: ‘-‘-—’—ﬂ:
-(R5 Trofile ES Cohort),_”

—=— MVC 300 mg BID (N=311) EFV 600 mg QD (N=303)

= \-\-\-\._-\-—‘-—I—ﬂ__.\._.\._-/-\.
MVC 300 mg BID (N=311) EFV 600mg QD (N=303)
Viral load <50 copies/mL, n(%)
Week 48 213 (68.5) 207 (68.3)

Week 96 183 (58.8) 190 (62.7)
Week 240 158 (50.8 139 (45.9)

(o))
o
']

~
o

)
o~
'
(7))
b
c
()
=
©
o

0

BL 24 48 96 168
MVCne 311 263 235 21 179
EFV n° 303 242 228 203 170

CD4 Change at 240 weeks: MVC + 293 vs. EFV +271 (P=NS)

ooper D, et al. 19th IAC; Washington, DC; July 22-
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_ FTC/RPV/TDF FTC/RPV/TDF
HIV-1 RNA <50 copies/mL STR STR

Stable Pl/r + 2 NRTIs
2 6 months
On 1st or 2nd regimen
No prior NNRTIs
No known genotypic FTC/RPV/TDF

resistance to study ARVs STR

¢
N=476 24 weeks 48 weeks

* Primary Endpoint:
— Non-inferiority (12% margin) to Pl + RTV + 2 NRTlIs
by FDA snapshot analysis HIV-1 RNA <50 c/mL at 24 weeks

ella F, et al. 19th IAC; Wash




WSPIRIT:
+-Baseline Demographics and Regime

i 3 W L ey

FTC/RPV/TDF Plir + 2 NRTIs
N =317 N =159

Median age (years) 42 43

Variable

Female 14% 9%
Race
White 76% 78%

Black 19% 14%
Latino Ethnicity 16% 20%

Median years since on ART 2.9 2.6

Mean CD4 cell count, cells/mm?3 (SD) 576 (237) 600 (259)

RTV-boosted PI
FTC/TDF

3TC/ABC

Palella F, et al. 19th IAC; Washington, DC; July 22-27, 2012; Absi._'ITLTAB(u 1



ESPIRIT: Virologic Su ;
-(Primary Endpoint)

FDA Snapshot AnaIyS|s — ITT Population
95% ClI for Difference

= FTC/RPV/TDF FTCF/;\II?(U/STDF

Pl/r + 2 NRTIs  ——
1

5.0% 5.4% 5.0%

0.9% —
Virologic Virologic Non- No W24 Data
Suppression Suppression

x
n
i
c
(4]
2
0
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©
o
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o
c
0
t
o
Q.
(o]
S
o

(=)

Change in CD4 count (cells/mm?3) : FTC/RPV/TDF +20 vs. Pl/r +32 (p=0.28)

alella F, et al. 19th IAC; Washingtdil,




ESPIRIT:
F Pre-Treatment Vlral

m FTC/RPV/TDF Pl/r + 2NRTIs

0 Y i
95.5% o 95% CI for Difference

Favors
FTC/RPVI/TDF
ﬁ

3.2

128/134

s
.|
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~
o
(=]
n
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<
<
(14
N}
=
I
<
N
=
O
=

<100K 2100K

HIV-1 RNA copies/mL, while ARV Naive

* N=17 (5.4%) had pretreatment K103N mutation — all maintain VL<50 on RPV**

**White, et al. IHDRW 2012; Sitges, Spain. #49

alella F, et al. 19th IAC; Washington, DC; July 2:




L SPIRIT: Adverse Events

Fie
¥ B

Gastrointestinal Symptoms
m FTC/RPV/TDF

0<0.001* Pl/r + 2NRTIs

| | 0<0.001*
45.3% I I

S

Diarrhea Stomach Pain or Bloating
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- Switch to RPV: Significantly less fatigue, memory loss, headache,
depression, and increased treatment satisfaction (all p<0.03)

Reasons for DC on RPV: back pain/hot flush/sweats,
cough/dyspneal/throat tightness/fatigue, depression,
depression/agitation/anxiety, insomnia, renal
impairment/glycosuria/proteinuria

alella F, et al. 19th IAC; Washington, DC; Jul 37 7




RSPIRAL Study: Post hoc as
=response by NRTIs

 SPIRAL: Pts suppressed on PI/r based regimen
— Randomized to stay on Pl/r or change to RAL

RAL arm ABC/3TC TDF/FTC 95% CI
ABC-TDF

Treatment failure 11% 11% 0.15 (-17.9 — 11.6)

":'.

Virologic failure 3.7% 4.1% -.41 (-8.3 — 14.4%)

Pl/r Arm ABC/3TC TDF/FTC 95% CI
ABC-TDF

Treatment failure  14.8% : -2.33 (-16.1 - 16.7)

Virologic failure 7.4% : 1.7 (-18 — 8.0%)

— Conclusion: Both NRTIs similarly active in both arms

Vartinez E , et al. 19th IAC; Washington, DC; JuIy 22-27,2012;




Finflammatory Marker
NRTI Switches

« Pts suppressed on ABC/3TC based regimen (majority with Pl/r)
- Randomized to stay (n=13) or switch to TDF/FTC (n=14)

Median Biomarker Levels at 6 Months

3TC/ABC FTC/TDF P-value

hsCRP (IQR), ug/mL 1.8 (0.9, 3.3) 1.3 (0.6, 2.6) 0.04

Inflammation/Coagulation
Rank Composite (IQR) 16.3 (13.5, 19.5) 8.8 (7.2, 12.8) 0.001

Vascular Rank Composite, (IQR) 12.0 (10.8, 14.8) 12.2 (1.1, 14.9) 0.82

« Conclusion: switching from ABC/3TC to TDF/FTC-based ART in
suppressed pts. may significantly reduce inflammation

* (hsCRP), interleukin-6 (IL-6), and D-dimer; Vascular rank composite = average of ranks for soluble inter-cellular adhesion molecule (sICAM-1), serum
thrombomodulin (sTM), von Willebrand Factor (VWF), and asymmetric dimethylarginine (ADMA)

lozie O, et al. 19th IAC; Washington, DC; July 2:



!—}Notable Investigational Antiretrovir

e~ TSRS,

NNRTI Protease Entry Integrase
Inhibitor Inhibitor Inhibitor

Phase 3 elvitegravir
dolutegravir

Phase 2  apricitabine BILR 355 BMS-663068 S/GSK'744
DAPD lersivirine cenicriviroc
dexelvucitabine ibalizumab

festinavir PF-232798
GS-7340

Phase 1/2 amdoxovir GSK TMC HGS004
BMS-986001 2248761 310911
elvucitabine

Adapted from: Gulick R, et al. 19th IAC; Washington, DC; July 22-27, 2012; At



Study 145: Elviteg ]
Treatment Expen

amismee -l.- -

Eligible Pts: Treatment experienced and/or resistance to 2 or more ARV
classes and VL > 1000 c¢/mL on current regimen

Randomized and Treated
(n=712)
l

|
v v v |

(n=208) (n=146) (n=150) (n=208)
v \/

Most common Reasons in >10 arm

39 Patient non-compliance 34
30 Withdrew consent 17
29 Lost to follow-up 31
17 Lack of efficacy 21
11 Adverse event 15
11 Protocol violation 14

ion R, et al. 19th IAC; Washington, [




IStudy 145

“HIV-1 RNA <50 c/mL Wex

mEVG (n=351) =RAL (n=351)

-
Q
o

0
o

ITT, TLOVR

o
o

NN
o

22 23 19 19

k&

N
o

o

W48

)
o~
D g
(7))
wid
Q
o
0
=
(7]
(T
(o)
Q
(@)
o
o
c
(4]
O
| .
()]
(a

95% ClI for Difference

Favors RAL Favors EVG

-

1.1

Virologic Response Virologic Failure® Others#

ion R, et al. 19th IAC; Washington, D N o




EStudy 145: TR T
-HIV-1 RNA <50 c/mL Weeks

mEVG (n=351) =RAL (n=351)
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W48 W96 W48 W96 W48 W96

Virologic Response Virologic Failure® Others#

ion R, et al. 19th IAC; Washington, D N o




BStudy 145: Adverse Events
=Different Between Arms

Grade 2-4 Adverse Eventin >5%

Any Grade 2-4 AE at Week 96

Diarrhea”

Grade 3-4 laboratory abnormality

Any Grade 3-4 laboratory abnormality
AST**
ALT**
GGT**

lion R, et al. 19th IAC; Washington, DC; July 22-27, 2012?Abst._TU \=




RStudies 102 and 103: Combi
£ Resistance Analysis

100 89
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N
o

HIV-1 RNA <50 c/mL (%)

o

QUAD EFV/TDFIFTC  ATVIr + TDF/FTC
(N=701) (N=352) (N=355)

High and comparable efficacy of all regimens compared

hite IWDR 2012; Abst. 4.




Wstudies 102 and 103: Genotypic and Phenotypic
&..of the QUAD Virologic Failures with Emergent Resiﬁg’_,

Genotype Phenotype?

Virology
Patient EVG TFV  FTC

M184V
M184V
M184V

M184V
M184V
M184V
M184V

M184|
M184V

K65K/R  M184M/I 1.78 0.67
M184V 1.05 0.44

* PhenoSense PR/RT or IN (Monogram Biosciences). Phenotype above the defined
assay cutoffs are colored red (FC above the biological or lower clinical cut-off) or green
(at or below the cut-off)

All patients with phenotypic resistance to a component of
QUAD had a primary resistance-associated mutation

ND= no data due to assay failure.

hite IWDR 2012; Abst. 4.




FPotential Cross Resistance &
#integrase Inhibitors: RAL, EV(

Virology Patient
1 2 3
EVG >198 149 111
RAL 6.2 3.8

Biological Cut-Offs: EVG 2.5; RAL 1.5
Mead fold change value for EVG was >67-fold
Mean fold change value for RAL = 7.9-fold

Viking Study: DTG in Patients Who Failed RAL
« 75% achieved VL <50 c/mL by wk 24
« 5/24 patients (21%) experienced virologic failure

« 3 had treatment-emergent integrase resistance mutations
— Pt1: T97T/A, E138E/K, N155H
— Pt 2: E92E/Q, T97T/A
— Pt 3: E138E/K, N155H
— All had increase in phenotypic resistance to >40x to DTG

hite IWDR 2012; Abst. 4; Vavro IWDR 2012; ':(.77 |
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~FEM-PREP: Potential Resistance W|th PrE

Clinical
Resistance
(geno/pheno)

s

Status at Enrollment

RNA Positive

Placebo
N=1

0

FTC/TDF
N=1

0

RNA Negative

Placebo FTC/TDF
N=35 N=33

0

Minor Variant

Liegler IWDR 2012

1 (0.56%)

1(0.72%)

0 1(0.66%)
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Amsterdam Aging
omorbidity by Age ..g d Hi

HIV - Negative HIV - Positive

. I . . ] I I # Comorbidities
m 3+

2
1
m0

“lll 1N

45-50 50-55 55-60 60-65 65+ 45-50 50-55 55-60 60-65 65+

Mean Number of AANCC

0.68 0.80 1.03 1.15 1.47 0.89 135 152 165 204
Number of Participants

166 108 70 53 Kz} 159 111 86 62 52

After Adjustment: HIV infection, duration and ART duration were risks for comorbidities

houten J, et al. !4th IWCADRH; Washington, DC;




WATV/r vs. DRVIr in Healthy Ve
=for 4 Weeks

Difference at week 4
(week 4 - week 0)

ATVIr (n=10) DRVIr (n=10) p value ATV/r associated with lower

post-prandial arterial stiffness
Total cholesterol, mg/dl 11.6 (5) 30.9 (7.35) 0.041 (A|X-75) by tonometry than DRV/r

HDL cholesterol, mg/dl 1.55(1.55) 2.31(1.55) 0.495 ‘Stiffness’ AiAUC, h%

Arm
(SE)
LDL cholesterol, mg/dl 4.25(3.87) 25.52(7.35) 0.017

ATV/r (n=10) -27.60 (11.63)
Total: HDL cholesterol 0.06 (0.15)  0.42 (0.21)  0.174

Triglycerides, mg/dI 32.8(9.74) 17.7(14.2) 0.545 DRV/r (n=10) 0.08 (4.68)
Apolipoprotein A1, mg/dl  17.7 (10.6) 15.06 (6.2)

Apolipoprotein B, mg/dl 12.4 (6.2) 23 (4.42)

Alx-75, % 3.15(3.84)  -0.35 (1.91)

Values reported as mean (SE) unless otherwise stated

ee F, et al. 14th IWCADRH; Washington, DC; JUIWQ-Z:L 2012




¥ Raltegravir vs Loplnawr r in Volunt

l :

. hange from Basellne in ij S anc

m Ral LPV/r = Ral LPV/r

S
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(=)

P<0.0001
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Total C HDL-c LDL-c Adiponectin Insulin 120m

P values = versus baseline

oyle G, et al. 14th IWCADRH; Washing )




NCASTLE: Emergent Hype ry ‘.. ric
..F henotype at Through Week 96 o] ri"

-y

New onset of HTW phenotype for combmed genders increased by
10.4% on ATV/r and 18.2% on LPV/r over 96 weeks

mATV/rB/IL ®mATV/rWeek 96 mLPV/rB/L LPV/r Week 96
29

"
wid
3
o
o)
S
/9]
<

HTW

Significant differences in changes in VAT, SAT and limb fat changes were noted between
ATV/r and LPV/r among subjects with the lowest baseline BMI (<22) and lowest baseline
CD4 cell counts (<50)

In patients taking LPV/r, a gain in fat, in particular VAT, is often associated with a notable
increase in TG levels and may increase the risk of cardiovascular diseases

HTW= hypertriglyceridemic waist phenotype (HWC=high waist circumference, HTG=high triglycerides)

oyle G, et al. 19th IAC; Washington, DC; July 22




¥SPRING 2: Renal Safety

RAL 400 mg BID
n=411

Creatinine

Median change (IQR) from 0.14 0.06
baseline (ma/dL) Week 48 0.08,020)  (0.00,0.10)

Maximum emergent toxicity Grade 1 10 (2%) 7 (2%)
Grade 2 1(<1%) 0

Urine albumin/creatinine

Median change (IQR) from 0.00 0.00
baseline (mg/mmol CR) (-0.30, 0.20) (-0.20, 0.20)

affi F, et al. 19th IAC; Washington, DC; July 22-27, 2012;



GS 114:
hanges in Serum C

Change in Serum Creatinine, Change in eGFR,
Median [IQR] Median [IQR]

——ATV + COBI - - d ——ATV + COBI
ATV + RTV ATV + RTV

BL 8 16 24 32 40 48 BL. 8 .16.24.32.40.48
Week Week

Change in Cr at Week 48 Change in eGFR at Week 48
ATV + COBI: 0.13 mg/dL ATV + COBI: -12.9 mL/min

(P<0.001) (P<0.001)

allant J, et al. 19th IAC; Washington, DC; July 22-




ESPIRIT: Change from Bas
-in eGFR (Cockcroft-Gat
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alella F, et al. 19th IAC; Washingtdil,




FStudy A4001 078: Renal,
'= one Outcomes Week 96, ;

| l

0 4 8 121620242832364044 4852566064 6872768084 889296

Ph iy

(mL/min)
CD3+ CD8+ CD38
Activation (95% CI)

in Creatinine Clearance

)
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Study Week 4 8 12 24 48
Study Week

Mean Bone-specific Mean Procollagen
Alkaline Phosphatase N-terminal Propeptide

Mean value (95% Cl)

48 ' 96 a8 ' 96
Study Week Study Week

m FTC/TDF + ATV/r (n=61) MVC + ATV/r (n=60)

lls A, et al. 19th IAC; Washington, D




1 GS 114: Changes

i — 5
— S e S U Sl

Median Change at Wk 48 (mg/dL)
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Total L Trial »
Cholesterol riglycerides

mATV + COBI = ATV/r

allant J, et al. 19th IAC; Washington, DC; July 22-




ISPIRAL: Change if
£NRTI Backbone

WEELS
48 4

16 Ky 48

s
-2
&>

K2
S -

‘”—---' \-~-~.~"’
e

R
(=}

—4— ABC/3TC+RAL
TDF/FTC+RAL
ABC/3TC+Pl/r

== TDF/FTC+Pl/r

0.8255 0.2044 0.7953 0.4865 0.7721 0.5813 0.7953
0.2196 0.0244 0.1890 0.3978 0.1834 0.3616 0.9502

Percent Change
in Triglycerides
8
Percent Change in
Total Cholesterol

48 16 32 48

_e=fe

-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8
-0.9

-1
30 1.1

Percent Change in
LDL Cholesterol
Change in Total-to-
Cholesterol Ratio

: P=  0.891 0.6805 0.9750 0.0961 : : P= 04016 05650 0.2151 0.4120 :

P= 09111 0.3048 0.8116 0.3490 P= 0.0404 0.0816  0.0056 0.9057

srtinez E et al. 19th IAC; Washington, DC; Ji




ISPIRIT: Changes fro
-in Fasting Lipids

o i L

= FTC/RPVITDF PI+RTV+2NRTlIs

3

0
-1 I
-16
-25

LDL
121

Change in TC:HDL Ratio

-0.27
TC:HDL Ratio
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Mean Baseline 3.86
Values

«  Switching to FTC/RPV/TDF STR resulted in a greater improvement in 10-year
Framingham Risk Score at Week 24 compared to PI+RTV+2NRTIs (p=0.001)

TC = Total Cholesterol, LDL = Low-Density Lipoprotein, TG = Triglycerides, HDL = High-Density Lipoprotein
p<0.001 for all comparisons between treatment groups using ANOVA

alella F, et al. 19th IAC; Washingtﬁ,




PACTG 5224s: Base i |
ime to First AIDS or N

—-

hsCRP
Unadjusted
Adjusted*

IL-6

Unadjusted
Adjusted*

TNF-a

Unadjusted
Adjusted*

sTNF-RI

i vy SR
— < hyes

Unadjusted

Adjusted*

sTNF-RII

Unadjusted
Adjusted*

sVCAM-1
Unadjusted
Adjusted* |
sICAM-1

Unadjusted :
Adjusted* I

1.48 (1.1 - 1.97)
1.48 (1.11 — 1.96)

1.89 (1.22 — 2.93)
1.82 (1.16 — 2.85)

2.14 (0.92 - 4.98)
2.13 (0.91 — 4.98)

5.10 (1.57 — 16.58)
4.58 (1.29 — 16.26)

2.53 (1.27 - 5.02)
2.41(1.18 — 4.92)

(0.52 — 3.33)

1.31
1.20 (0.47 — 3.08)

1.07 (0.60 — 1.91)

| 1.07 (0.60 — 1.91)

0.40 1.00

* Adjusted for ART and baseline CD4
HR= hazard ratio from Cox Proportional Hazard model

Comsey G, et al. 19th IAC; Wasﬁ'fl

32.00

P Value

0.008
0.007

0.004
0.009

0.076
0.081

0.007
0.019

0.008
0.016

0.57
0.70

0.83
0.82
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fLate Presentation in
£ COHERE Cohort

LP
Advanced Immunodeficiency
mmm AIDS Crude odds ratio 0.94 (0.93 — 0.95) per calendar year
——CD4 Crude 4.4 (3.8 — 5.0/mm?3) per year increase in CD4 at presentation

: - 400
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010/11
Year of Presentation

7367 7404 8046 7756 8591 8663 8251 8618 9057 7548 3223
LP : CD4 < 350/AIDS; Advanced Immunodeficiency : CD4 < 200/AIDS

ndgren J, et al. 19th IAC; Washington, DCfJ -




~Changes in Causes of De
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1999-2000 2009-2011
N=255 N=548

m AIDS-related Liver-related m AIDS-related Liver-related
CVD-related m NADM CVD-related m NADM

Other/Unknown Other/Unknown

‘*

« 3,802 deaths in 49,734 HIV positive individuals followed for 304,695 person-years
* Death rate fell from 17.4 deaths per 1000 py in 1999-2000 to 8.3 deaths in 2009-2011

eber R, et al. 19th IAC; Washington, DC; July 22-




. Initial Evidence - .
HCV peglFN+R Tilrrlrilt?atlo biopsy ofother Timeto 2  PioPSY Time to

. . stage decompensated
geno BV Rx : stage liver 2nd biopsy . : .
biopsy ) disease (0-4) cirrhosis

Time to death

Pt Age CD4 HIVVL
or transplant

2yr Transplant

failed 8 mo (explant) 2 yr

steato-
refused hepatitis ~ Notdone Not done 2% yr
grade 2

Death
2%yr

381 1 dose, 1 [alive
(15%) (2 i refused &2 6 V2 yr]

steato-
(:'goz/o) 221 1a hepatitis 4% yr
grade 1

Death
7yr

Increased Sinai cohort size, Follow-up:
- 15 patients persistently infected > 2 years after primary HCV
* 4 patients developed decompensated cirrhosis in 17 months to 6 'z years

Fierer D. 19th IAC; Washington, DC; July 22-27, 2012; Abst. WEAB0101.



IStudy Design: Retrospe g
-the Veterans Aging Coh:

12 mo
In VA
HIV/HCV

on ART
Baseline Follow-up

Start of
Follow-up

12 mo
in VA

Baseline Follow-up
Start of
Follow-up

Study Endpoint
Death
HCV Therapy

Last Visit Before
Sept. 30, 2010

« Study Aim: To compare the incidence of hepatic decompensation
between ART-treated HIV/HCV-coinfected and HCV-monoinfected pts

Hepatic decompensation was defined as a hospital diagnosis
indicated by ICD-9 code or two or more outpatient diagnoses of ascites,
spontaneous bacterial peritonitis, or esophageal variceal hemorrhage

Re V, et al. 19th IAC; Washing




kStandardized Cumulative
epatic Decompensation’
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Log-rank
p<0.001

8 10
Years to Hepatic Decompensation

— HIV/HCV-coinfected
HCV-monoinfected

«  HD risk was 83% higher in the coinfected group (aHR 1.83, 95% confidence interval [Cl] 1.54 to 2.18)

* Based on competing risk regression analysis.

Re V, et al. 19th IAC; Washington,




T-Study Design-

Week 0 to 4 Week 4 to 52

NTZ 500 mg BID
+

67 NTZ
PEG-IFN 1 k
Subjects > 500 mg BID -> - .,.80 H9 QW

RBV 1000 - 1200 mg/d

Study Week
0 4 8 12 16 20 24 28 32 36 40 44 48 52

PEG + weight-based RBV

ETR SVR
- Single arm, phase 2 pilot study

 Powered to conclude cEVR >40% and EVR >50%
— Historical control A5178 (PEG/RBV in G1 HCV/HIV)

arosa V, et al. 19th IAC; Washin@f 3




=Virologic Response: Histo

p=0.03
65.7%

44.8%
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EVR

44
67

94
183

Responders (N):
Total (N):

30
67

u NTZ/PEG-IFN/RBV
PEG-IFN/RBV (A5178)

p=0.29

39.9%

W12: HCV RNA<=600*

73
183

*In A5269, at 12 weeks of triple therapy (study week 12); P-values are from one-sided Fisher’'s exact tests.
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CV Treatment Strate Jies
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Phase | (IFN-based therapy, 2012-2014):
Treat primarily as liver disease
Target treatment to F2-4
Increase disease staging (i.e. Fibroscan assessment)
Community-based disease staging (i.e. Portable Fibroscan)

Expand treatment access: Prisons, Methadone clinics, Rural & Regional,
Nurse Practitioners/Consultants, GPs , ID specialists

Phase Il (IFN-free therapy, 2014 and beyond):
Treat primarily as infectious disease

Treat all stages of disease

Major involvement of infectious disease and primary care clinics, with advanced disease
in liver clinics

Strategies to optimize adherence

? Treatment as prevention

ore G. 19th IAC; Washington, DC; July 22-27, 2(
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