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DHHS (2009) & IAS-USA Guidelines (2010).
Preferred Initial Regimens

Preferred Agents for First-Line Therapy

NRTIs » TDF/FTC
Plus a third agent

Boosted Pl = ATV/r
= DRV/r

_http:/lwww.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf.
Thompson MA, et al. JAMA. 2010;304;321-333.



Choosing the Initial Regimen:
The 4 Questions

= EFV, a boosted PI, or RAL?
= |f a boosted PI, which one?
= Which NRTI backbone?

= Something else?




Question 1. EFV vs. Pl/r vs. RAL?

-Gold standard for virologic efficacy
-Easiest regimens (1-2 pills/d)

-Minimal long-term toxicity
-Favorable PK




Question 1. EFV vs. Pl/r vs. RAL?

-Gold standard for virologic efficacy
-Easiest regimens (1-2 pills/d)
-Minimal long-term toxicity
-Favorable PK

-Can be as effective as EFV (ATV/r in ACTG 5202)

-Better CD4 response than EFV (LPV/rin ACTG 5142, ATV/rin 5202)
-Less resistance with failure
-Preferred if risk for pregnancy




ACTG 5202: ATV/r vs EFV Comparison

= Similar time to virologic failure with W ATVIr
ATV/r vs EFV with either ABC/3TC or m EFV
TDF/FTC in overall population analysis
_ 100 - 89.0 89.8
— With ABC/3TC, HR: 1.13 (95% CI: — 83.4 85.3
0.82-1.56) =S 80 o
j=RE
— With TDF/FTC, HR: 1.01 -*;735 60 -
(95% CI: 0.70-1.46) o
| . 55 40-
= More resistance at VF with EFV vs 73
ATV/r plus (P < .001) e 20
= Greater lipid increases with EFV vs ) ABC/3TC TDFE/ETC

ATV/r (P < .05) but minimal difference
in total/HDL cholesterol ratio

Daar E, et al. CROI 2010. Abstract 59LB.



Question 1. EFV vs. Pl/r vs. RAL?

-Gold standard for virologic efficacy
-Easiest regimens (1-2 pills/d)
-Minimal long-term toxicity
-Favorable PK

-Can be as effective as EFV (ATV/r in ACTG 5202)

-Better CD4 response than EFV (LPV/rin ACTG 5142, ATV/rin 5202)
-Less resistance with failure

-Preferred if risk for pregnancy

-‘As effective as EFV with better tolerability (STARTMRK)

-Lipid neutral

‘Requires twice-daily dosing

‘Resistance risk similar to EFV




STARTMRK: Virologic and Immunologic
Efficacy at Week 48

< 1004 ITT,NC=F
S 86%
3 S0 82%
\ 60 - ® RAL
-
> 40 J A: 4 (95% CI: -2 to 10) ® EFV
= P < .001 for noninferiority
= 20 -
é 0 || || I I ] I I 1

0O 2 4 8 12 16 24 32 40 48

Weeks

RALn= 281 279 281 279 281 279 278 280 280
EFVn= 282 282 282 282 281 282 280 281 281

= Shorter time to virologic response with RAL vs EFV (P < .001)
= Greater CD4 increase with RAL vs EFV
— +189 vs +163; A: 26 (P=0.0184)
= Fewer CNS events by Week 8 with RAL vs EFV (10.3% vs 17.7%; P = .015)

Lennox JL, et al. Lancet 2009;374:796



STARTMRK: Week 48 Resistance In
Patients With Virologic Failure*

VL failures :
RAL failures (n = 27 RAL: EFV failures

VL > 400 c/mL n =39 EFV) VL > 400 c/mL
(n=12) (n=28)

No known RAL IN gene could not No known EFV
resistance mutation be amplified resistance mutation
(n=5) (n=3) (n=3)
4 Sens to TDF/FTC, 1 not tested 3 Sens to TDF/FTC

Known RAL
resistance mutation Known EFV
(n=4) resistance mutation
Res to FTC, 1 not tested (n = 3)

1 Resto FTC

(n = 2 G140S+Q148H/R:
n=1Y143H+L74M+EQ92Q+T97A,;
n=1Y143R)

*Virologic failure:

Nonresponder: VL > 50 c¢/mL at time of discontinuation or VL > 50 c/mL at Week 24
Virologic rebound: VL > 50 ¢/mL on 2 consecutive tests at least 1 week apart after initial response

Lennox JL, et al. Lancet 2009;374:796



Question 2: Which Boosted PI?

-Superior to LPV/r at 96 wks -Gastric acid requirement

(CASTLE) -Food requirement
-Lowest pill burden (2/d) .Jaundice & scleral icterus
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Question 2: Which Boosted PI?

Pl/r PROS CONS
ATV/r | .Superior to LPV/r at 96 wks -Gastric acid requirement

(CASTLE) -Food requirement

-Lowest pill burden (2/d) Jaundice & scleral icterus
DRV/r | -Superior to LPV/r (VL>100K, -Food requirement

ARTEMIS) .Rash

-Better tolerability and less
hyperlipidemia (vs. LPV/r)

-No gastric acid issues (vs. ATV/r)

LPV/r | .Coformulated -Requires 200 mg/d of RTV
-No food restrictions -Metabolic toxicity
-Preferred for pregnancy -Gl side effects
‘Risk of Ml in D:A:D
FPV/r | <No food restrictions -700/100 mg BID dose: no advantage over LPV/r
-1400/100 mg QD dose: not as well studied as other
Pl/r options
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TDF/FTC |.Best backbone with EFV -Renal toxicity

-Only studied backbone with RAL | -Possible increased risk with Pls
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Question 3: Which NRTI Backbone?

NRTIS PROS CONS

TDF/FTC |.Best backbone with EFV -Renal toxicity
-Only studied backbone with RAL | -Possible increased risk with Pls
-Preferred for HBV coinfection -Bone density?

ABC/3TC |.Lack of renal toxicity ‘Need for HLA B*5701 screening to

avoid ABC HSR

.Inferior to TDF/FTC with VL >100,000
-Possible increased risk of Ml

-ACTG 5202 safety/tolerability data




ACTG 5202: Virologic Failure With ABC/3TC
vs TDF/FTC

. - ]
Baseline VL 2 100,000: Baseline VL < 100,000

= Shorter time to VF with ABC/3TC vs

ABC/3TC
TDRFTC W TDF/FTC
— With EFV, HR: 2.22 (1.19-4.14)
100 A 90.3
— With ATV, HR: 2.46 (1.20-5.05) o 88.5 87.4 89.2
_ S 80 -+
Baseline VL < 100,000: T
S< 60 -
= Similar time to VF with ABC/3TC vs =
TDF/FTC 22 40 -
= ©
—  With ATV/r, HR: 1.26 (0.76-2.05) = 50 -
_ With EFV, HR: 1.23; (0.77-1.96) T
ATVIr EFV

Daar E, et al. CROI 2010. Abstract 59LB.



ACTG 5202: Safety and Tolerability for
ABC/3TC vs TDF/FTC in Low VL Stratum

= Shorter time to grade 3/4 safety event with ABC/3TC vs TDF/FTC when
combined with EFV (P = .03) but not with ATV/r (P = .44)

= Shorter time to treatment modification with ABC/3TC vs TDF/FTC with
ATV/r (P =.018) or EFV (P = .005)

— Partially due to suspected ABC HSR (no HLA B*5701 screening)

= Greater lipid increases with ABC/3TC vs TDF/FTC, regardless of
assignment to ATV/r or EFV

Daar E, et al. CROI 2010. Abstract 59LB.



Abacavir and Cardiovascular Risk

= Conflicting data from multiple cohort studies and clinical
trials

= |f there Is an increased risk:
— It Is greatest in patients with multiple cardiovascular risk factors

— pathogenesis unknown, but not due to metabolic factors

— Inflammation, endothelial function, platelet reactivity/function?

= Cardiovascular risk of untreated HIV probably greater than
risk of any specific drug

Daar E, et al. CROI 2010. Abstract 59LB.



Tenofovir and Renal Risk

= TDF can cause two types of nephrotoxicity:

— Glomerular: decreased kidney function

— Tubular: Fanconi’s syndrome, phosphate wasting

= Low risk, especially with initial therapy or when combined with
EFV

= Boosted Pls increase tenofovir levels and may increase
nephrotoxicity, though incidence has been low in trials of 15t line

therapy

= Tubular toxicity not detected by creatinine alone. Look for
glycosuria, proteinuria, phosphate wasting



Which NRTI Backbone?

Kidney
disease

HLA B*5701
negative,
VL <100,000,
low CV risk

\




Which NRTI Backbone?

TDF/FTC

HLA B*5701
positive, Kidney
(or VL
>100,000?)

NRTI-sparing

regimen?




Question 4: Something Else?
NRTI-Sparing Options

= Pl/r + NNRTI
= Pl or Pl/r + RAL
= Pl/r monotherapy
= MVC + Pl




PROGRESS: LPV/r + RAL vs LPV/r + NRTIs
IN ART-Naive Patients

= Randomized, open-label, VL <40 (ITT-TLOVR)
multicenter phase Il trial in ART- B LPV/r+ RAL ]
naive pts with 100 ~
VL> 1000 84.8%
80 - 83.2%
— LPV/r 400/100 mg BID + S fterence: -1 6%
RAL 400 mg BID (n = 101) vs 2 (95% CI: -12.0% to 8.8%)
q') -
— LPV/r 400/100 mg BID + z
TDF/FTC (n — 105) o *Statistically significant difference between arms:
20 - Wks 2, 4, 8 P < .002
. Wk 16 P =.038
= Relatively low mean 0 : : : : : :
baseline VL: 4.25 log,, 0O 8 16 24 32 40 48
Wks
= Similar CD4 gain at Wk 48
—  LPV/r + RAL: 215
Reynes J, et al. AIDS 2010. Abstract MOABO0101. Graphic used with — LPV/r+ NRTIs: 245

permission.



PROGRESS: Lipids and Adverse Events
at Wk 48

= Mean increases in TC, TG, and HDL-C Resistance LPV/IRTV + | LPV/RTV +
from BL to Wk 48 significantly greater in Development at VF RAL NRTIs
RAL arm vs NRTIl arm Met criteria for

. . 4 3
resistance testmg
= INSTI mutation 1
M LPV/r + RAL M LPV/r + NRTIs (N155H)
= NRTI mutations
+99 (M184V)

100 -
=
2 80 o B = Grade 3/4 laboratory events did not
g)?\:’ 0 St +59 differ between arms, except higher risk
S g +46 of CPK >4 x ULN in RAL arm
S 40+ +29 P =.015
c 0 —  12.9% vs 3.8% (P = .023)
8§ 20+ 12 g
S

TC TG HDL-C

Reynes J, et al. AIDS 2010. Abstract MOABO0101.



A4001078: ATV/r + MVC vs ATV/r + TDF/FTC
IN ART-Naive Patients

= Randomized, multicenter, open-label phase llb pilot study

6-wk Wk 2 WKk 16 Wk 24 Wk 48
Screeninf period* PK aTIysis'r interimlanalysis interim 1nalysis primaryfnalysis

ATV/r* 300/100 mg QD +

MVC 150 mg QD
ART naive,

R5 HIV only,
VL 21000, CD4 =100

(N=121) \

(n =60)

ATV/r* 300/100 mg QD +
TDF/FTC

(n=61)

*Prior to randomization.
TPK analysis of MVC exposure in 15 MVC recipients.

Pts without VF but with jaundice and/or scleral icterus allowed to switch ATV/r to DRV/r or LPV/r if desired.
Not powered for statistical comparisons.

Mills A, et al. AIDS 2010. Abstract THLBB?203.



A4001078: ATV/r + MVC vs ATVIr +
TDF/FTC—WKk 24 Interim Analysis

VL <50 Overall and by BL VL B ATV/r + MVC
100+ 89 | 95 M ATV/r + TDFIFTC
__ 80+ :
9\?, |
o 604 .
= I
2 el |
IS |
* I
20- |
04— !
Overall VL< 100K VL> 100K
= CD4 increases similar = Grade 3/4 hyperbilirubinemia
—  ATV/r+ MVC: 195 —  ATVIr + MVC: 59.3%
—  ATV/Ir + TDF/FTC: 173 — ATVIr + TDF/FTC: 49.2%

= 5ptsin MVC arm, 1 ptin TDF/FTC arm
switched to DRV/r per protocol for jaundice or
scleral icterus
Mills A, et al. AIDS 2010. Abstract THLBB203.



SPARTAN: Pilot Study of ATV + RAL vs
ATV/r + TDF/FTC In Naive Pts

= Randomized, noncomparative, open- 1° Endpoint: VL< 50 Through Wk 24 (CVR*, NC = F)
label, multicenter pilot study in ART-

naive patients with VL = 5000 B ATV BID + RAL BID Il ATV/r QD + TDF/FTC

— ATV 300 mg BID +

100 = o
RAL 400 mg BID (n = 63) vs 74.6%
— ATV/r3001/00 mg QD + TDF/FTC(N o |
=31) 2 60+
- Mean BL VL 4.9 lo g
910 fs-u 40 63.3%
20 -
O 1 1 |
BL 4 8 12 16 20 24

WKs
*CVR = modified ITT.

Kozal MJ, et al. AIDS 2010. Abstract THLBB204. Graphic used with permission.



SPARTAN: Wk 24 Results

Resistance Through ATV +RAL | ATV/RTV + = No significant changes in fasting
Wk24,n (n=63) frsietiy lipids observed in either arm
Virologic failure (HIV-1 RNA . -

|
= BLHIV-1 RNA > 250,000 , to resistance data and grade 4 bilirubin
copies/mL abnormalities (21%) with experimental
Evaluable for resistance testing * 1 regimen VS control arm (0%)
(HIV-1 RNA > 400 copies/mL)
Genotypic and phenotypic RAL
resistance

i R
XU B SRS N - . > 00 ot or ofior Wk 24
‘_l_

Phenotypic RAL resistance Rebound to VL =400 at any time
without genotypic evidence of ) ) ..
resistance Discontinued before achieving VL < 50

-- after Wk 8 with last VL 2 400
ComFTCressace | | o |

Kozal MJ, et al. AIDS 2010. Abstract THLBB204.



Potential New First-Line Options

CCRS5 inhibitor-containing regimens

“Quad”: elvitegravir/cobicistat/TDF/FTC

Cobicistat as Pl booster, including possible coformulations
S/GSK1349572 (including coformulation with ABC/3TC)
Rilpivirine, including coformulation with TDF/FTC

RAL once-daily



=
Tropism Profiles in SCOPE and HOMER

Cohorts: Treatment and CD4 Counts

100
B ART-naive
P <0.001 B /\RT-experienced

2 80
S
—
>
#
X
| -
o
=
~—
O
c
=
=
N

0]

N = 272 48 197 45 189 47 319 46
<134 135 — 257 258 — 365 > 365
CD4 Count

Hunt, et al. J Infect Dis. 2006:;194:926-930.


Presenter
Presentation Notes
SCOPE: Study of the Consequences of the Protease Inhibitor Era- a San Francisco cohort
HOMER: HAART Observational Medical Evaluation and Research- a British Colombia Cohort
Combined data from SCOPE and HOMER cohorts with concordant data looking at the relationship of CD4 count and D/M and X4 virus.
Percentage of participants harboring D/M or X4 tropic viruses is plotted by quartiles of current CD4 T-cell counts among 976 treatment naïve (blue and white bars) and 182 treated participants with chronic HIV infection.
Higher prevalence of D/M/X4 tropism at lower current CD4 T-cell counts (p < .001) for trend and higher prevalence of D/M/X4 tropism of treated participants at any given current CD4 T cell count (p<  .01) within each CD4 T-cell count stratum.


MERIT:
MVC vs EFV In Treatment-Naive Patients

Stratified by geographic Wk 48
location, baseline VL primary endpoint
<100,000vs = 100,000 l
MVC 300 mg QD +
ZDV/3T‘qCQ Study arm D/C’d early
(n=174)

ART-naive
pts with R5-tropic virus by
original phenotypic
tropism assay

MVC 300 mg BID +
ZDV/3TC
(n =360)

A\ 4

(N =917%
EFV 600 mg QD +

ZDVI3TC
(n =361)

*22 patients not treated; analysis limited to patients receiving = 1 dose of BID MVC or EFV.

Cooper DA, et al. J Infect Dis. 2010;201:803-813.



MERIT-ES: Reanalysis of Virologic Efficacy With
Enhanced Tropism Assay

= Enhanced phenotypic tropism assay resulted in reclassification of 15% of pts from R5 to
D/M at screening

— Noninferiority criteria (rates of VL< 50) met when D/M patients excluded

W EFV+2ZDVI/3TC
B MVC+ZzZDV/3TC

Overall By Baseline VL
1004 MERIT  MERIT-ES | MERIT MERIT-ES

g 1 <100,000 =100,000 <100,000 =100,000
I T 1 T 1 1 1 T 1

© 80- 5 (2.1

E 693 c53 683685 | 095  66.0 IERe 625 64.2

= !

& 40- '

o I

T} |

Vi 20- |

> LG so1 oo [03 3L ’

Cooper DA, et al. J Infect Dis. 2010;201:803-813.


Presenter
Presentation Notes
3TC, lamivudine; D/M, dual/mixed; ES, enhanced sensitivity; MERIT, Maraviroc vs Efavirenz Regimens as Initial Therapy; R5, CCR5-utilizing virus; ZDV, zidovudine.

This enhanced assay was used to reanalyze the results of the Maraviroc vs Efavirenz Regimens as Initial Therapy (MERIT) trial, which was a randomized comparison of efavirenz plus zidovudine/lamivudine vs maraviroc plus zidovudine/lamivudine in treatment-naive patients. To enter the study, patients had to have CCR5 virus based on the original tropism assay, but the current graph shows a reanalysis of the data using the more sensitive enhanced tropism assay. Specifically, investigators reanalyzed all screening samples with the enhanced assay and excluded any patients who had dual/mixed or CXCR4-using virus at screening. Through this reanalysis, they reclassified 15% of the patients; in other words, 15% of the patients whose viruses were classified as CCR5 with the original assay were now classified as dual/mixed or CXCR4 with the enhanced assay and were therefore excluded from the current analysis. 
The histograms at the bottom of the slide show the overall results of the study. In the original analysis, 69.3% and 65.3% of patients in the efavirenz and maraviroc arms, respectively, achieved HIV-1 RNA < 50 copies/mL. This difference failed to meet noninferiority criteria. However, when patients with CCR5 virus as determined by the more sensitive assay were analyzed, the results were much more comparable—68.3% vs 68.5%. 
You also may remember that in the original MERIT study, response rates differed among patients who had baseline HIV-1 RNA < vs ≥ 100,000 copies/mL. For patients with baseline HIV-1 RNA < 100,000 copies/mL, the proportion of patients who achieved HIV-1 RNA < 50 copies/mL was similar between the efavirenz and maraviroc arms. However, for patients with baseline HIV-1 RNA ≥ 100,000 copies/mL, a 6.5% difference in virologic suppression rates was observed, with a poorer response seen in the maraviroc arm. Upon reanalysis, much more comparable results between the efavirenz plus zidovudine/lamivudine and the maraviroc plus zidovudine/lamivudine arms were seen.
How these data will affect the use of maraviroc in clinical practice is not currently clear. A disadvantage to this analysis is that it is no longer a randomized study because some of the randomized population was excluded. On the other hand, the enhanced assay is the only assay available and therefore represents what will be used in clinical practice from now on.  

For more information, go online to:
http://www.clinicaloptions.com/HIV/Conference%20Coverage/Washington%202008/Tracks/First-Line/Capsules/1232a.aspx 


Effect of Maraviroc on CD4 Counts

= Analysis of MERITM
A CD4 %

151 +8.1%

/‘ ® 122 +9.5%

—- MVC + ZDV/3TC (n = 360)
-8~ EFV + ZDV/3TC (n = 360)

150 1 P =.004 for difference over time

Baseline

Median CD4 A From

] ] ]
0 2 4 8 12 16 20 24 32 40 48
WEELES

= In separate study, addition of MVC in 9 pts with undetectable VL but CD4 < 250 on current ART
regimen did not significantly increase CD4 recovery with 5 mos of follow-up (P > .39)[2

1. Lazzarin A, et al. ICAAC/IDSA 2008. Abstract 1248.
2. Paez S, et al. ICAAC/IDSA 2008. Abstract 1247.


Presenter
Presentation Notes
3TC, lamivudine; EFV, efavirenz; MERIT, Maraviroc vs Efavirenz Regimens as Initial Therapy; MVC, maraviroc; ZDV, zidovudine.

This slide shows some data on the effect of maraviroc on CD4+ cell count responses. The figure shows results from the MERIT study, the design of which we just discussed. Maraviroc therapy led to a substantially better CD4+ cell count response rapidly, by approximately 4 weeks. The difference between the 2 arms was approximately 30 cells/mm^3 by Week 48. Importantly, however, the CD8+ cell count also appears to increase with maraviroc treatment, such that the change in CD4+ cell count percentage was not different between the 2 arms—an 8% increase for the maraviroc arm vs a 9.5% increase for the efavirenz arm. Although the clinical importance of this is not yet certain, there were fewer AIDS-defining endpoints, particularly tuberculosis, in the maraviroc arm of the MERIT study. Therefore, this result is certainly something that needs to be explored further. 
A separate, much smaller study of the addition of maraviroc in 9 patients with undetectable HIV-1 RNA but CD4+ cell counts < 250 cells/mm^3 on their current HAART regimen was presented. These patients had not had a significant increase in their CD4+ cell count on HAART and thus maraviroc was added with the hope that their CD4+ cell count would increase. However, the investigators did not see a significant increase in CD4+ cell count recovery over 5 months of follow-up after adding maraviroc in this small study. 

For more information, go online to:
http://www.clinicaloptions.com/HIV/Conference%20Coverage/Washington%202008/Tracks/First-Line/Capsules/1248.aspx
For more information, go online to:
http://www.clinicaloptions.com/HIV/Conference%20Coverage/Washington%202008/Tracks/First-Line/Capsules/1247.aspx 


Intensification of Stable ART in Pts With
Suboptimal CD4 Counts

= ACTG 5256: MVC added for 24 wks in 32 pts with VL < 50 for = 48 wks
on stable ART but CD4 < 250!

— Intensification not associated with clinically significant CD4 gain
— Median CD4 increase at Wk 22/24: +12 (90% CI. 1-22)

— Decrease in CD4/CD8 activation and improvements in markers of apoptosis, but
not correlated with change in CD4 count

= RAL intensification not_associated with significant CD4 increase in
suppressed pts with low CD4 counts!?!

1. Wilkin TJ, et al. CROI 2010. Abstract 285. 2. Hatano H, et al. CROI 2010. Abstract 101LB.



Potential New Options

= CCRS5 inhibitor-containing regimens

= “Quad”: elvitegravir/cobicistat/ TDF/FTC

= Cobicistat as Pl booster, including possible coformulations
= S/GSK1349572 (including coformulation with ABC/3TC)

= Rilpivirine, including coformulation with TDF/FTC

= RAL once-daily



Cobicistat-Boosted EVG + FTC/TDF vs.
EFV/FTC/TDF in Naive Pts: Phase Il trial

= Cobicistat (GS-9350, COB): investigational = Elvitegravir (EVG): investigational

CYP3A inhibitor (boosting agent) integrase inhibitor
-@-EVG/COB/FTC/TDF
Wk 24 1004 - EFV/FTC/TDF
primary endpoint = 90
: S
analysis Wk 48 < g0 83
} }E
S 60
ART-naive pts with 3
CD4 50, VL 25000, VG C{SE/E)C/ DR v
no NRTI, NNRTI or < 407
Plresistance a4 Wk 24 stratum-weighted difference:
(N=71) EFV/FTC/TDF T 204 +5%
(n = 23) = (95% ClI: -11.0% to 21.1%)

I
0 4 8 12 16 20 24
Wk

Cohen C, et al. CROI 2010. Abstract 58LB. Reproduced with permission.



Potential New Options

= CCRS5 inhibitor-containing regimens

= “Quad”: elvitegravir/cobicistat/ TDF/FTC

= Cobicistat as Pl booster, including possible coformulations
= S/GSK1349572 (including coformulation with ABC/3TC)

= Rilpivirine, including coformulation with TDF/FTC

= RAL once-daily



Cobicistat-Boosted ATV Virologic Efficacy
Similar to ATV/r in Naive Pts

= Phase Il study comparing cobicistat (GS-9350) vs RTV as
boosting agent for atazanavir

Wk 24
primary 100 - -@- COB
endpoint Wk 48 _ = RTV a6
S
1 1 = 80+ 84
ART-naive pts with COB-Boosted ATV £ ITT M=F
CD4 =250,VL 25000 + FTC/TDF g 60 =
no NRTI, NNRTlor _» (n =50) o
I V
Fl ieslEEmes N\ RTV-Boosted ATV < 40 ~
) * I(:r-]r 9/;(5 3 o 20 - 24 stratum-weighted difference: -
- I 1.9%
T (95% CI: -18.4% to 14.7%)
O || || || | |

0 4 8 12 16 20 24
Wk

Cohen C, et al. CROI 2010. Abstract 58LB. Reproduced with permission.



Cobicistat: AEs When Combined With
EVG/FTC/TDF or ATV/r + TDF/FTC

AEs, n (%) EVG/COB/TDF/F | EFV/IFTC/TDF | COB +ATV | RTV +ATV
TC (n = 23) + FTC/TDF TDF/FTC
(n = 48) (n = 50) (n = 29)

Grade 1-4 AEs related to randomized drug 17 (35) 13 (57) 10 (20) 7 (24)

Aonorml dreams,nghmares | 500 | 8@ | o0 | o |
Gamness o [ say | o | o
T SN ST -

I
T B S S ..
0 [em o —

A mean serum creatinine from BL to +0.14 + 0.04 + 0.18 +0.14
Wk 24, mg/dL

Amean eGFR fromBLioWk 24 mbmin | 18 | 7 | 5 | 14

Cohen C, et al. CROI 2010. Abstract 58LB.



Cobicistat Appears to Alter Estimated GFR, Not
Actual GFR

= Most creatinine excretion occurs by

filtration, but 10-15% excreted by AUS |
active tubular secretion _ :

o 150+ |

= Lower estimated GFR for GS-9350 X o !
appears due to inhibition of tubular %_9_ 1004 :
secretion == ) !
<3 [

— Separate study of 7-day GS-9350 150 E ®9 GS-9350 l Placeho
mg monotherapy vs placebo in healthy n=12 : n=12
volunteers demonstrated no impact of 0-t— ; . . . .
GS-9350 on actual GFR (measured by BL ny Dliy BL D$y Dl%,y

lohexol clearance) despite lower
estimated GFR (Cockcroft- Gault) with
GS-9350 vs placebo

Cohen C, et al. CROI 2010. Abstract 58LB.



Potential New Options

= CCRS5 inhibitor-containing regimens

= “Quad”: elvitegravir/cobicistat/ TDF/FTC

= Cobicistat as Pl booster, including possible coformulations
= S/GSK1349572 (including coformulation with ABC/3TC)

= Rilpivirine, including coformulation with TDF/FTC

= RAL once-daily



SPRING-1: S/IGSK1349572 vs EFV In Treatment-
Naive Patients

: : : . WKk 16 Wk 48
= Dose-ranging, partially blinded phase llb trial 1 1
57210 mg QD
+ 2 NRTIs QD*
(n=53)
572 25 mg QD
ART naive, VL /' + 2 NRTIs QD*
> 1000, no CD4 (n=51)
restriction

(N = 205) . 572 50 mg QD
+ 2 NRTIs QD*
(n=>51)

EFV 600 mg QD

+ 2 NRTIs QD*
(n = 50)

*NRTIs individually selected by trial investigators (TDF/FTC, 67%; ABC/3TC, 33%).

TAfter Wk 48, all patients continue at dose selected for phase IlI trial.

Arribas J, et al. AIDS 2010. Abstract THLBB205.



SPRING-1: Virologic Response to
S/GSK1349572 vs EFV at Wk 16

100 - -
7N
E g H
8 ,/
Qo . ' 50-mg dose chosen for phase Il trial
O o
o _- 60"
3%
vV O
< 40- /
x / Time to VL < 50 shorter for 572 than EFV
L (P <.001 for each comparison)
> 20 -
- ... ~®—57210mg —*— 57250 mg
0 - = 57225mg -~ EFV 600 mg
BL 1 2 4 8 12 16
Wks

CD4 count increases 153-176 on 572 vs 116 on EFV

No serious adverse events related to 572

Arribas J, et al. AIDS 2010. Abstract THLBB205. Graphic used with permission.



VIKING: S/IGSK1349572 in RAL-Resistant
Patients

= International, multicenter, single-arm, phase Il
study in 27 patients with RAL resistance VL Response at Day 11 (n=9)

Group 1 Group 2
(n =18)

— S/GSK572 50 mg QD to replace RAL in failing <400 or 2 0.7 log,, c/mL
regimen (or added if RAL already d/c) for 10 days decline. %
of functional monotherapy ’

_ Change from baseline,
— Day 11-Wk 24: SIGSK572 50 mg QD continued logy, c/mL -0.72 -1.82

and regimen optimized

33 100

— Median fold-change in RAL susceptibility at BL: Day 1 FC to 572 highly predictive of Day 11
161 (range: 0.6 - > 166) virologic response (r = 0.79; P <.001)

— Median S/GSK572 FC at BL: 1.5 (range: 0.6-35) Among 18 paired isolates evaluated on Day 1

- Stratified by BL integrase genotype and Day 11, no evidence of emergent RAL

mutations
— Group 1: Q148 + =2 1 secondary resistance _ _ .
mutations (n = 9) — In 17 subjects, < 2 FC in susceptibility
— Group 2: All others (N155H and Y143H — In 1 subject, ~ 6 FC in susceptibility

pathways) and single mutations at Q148 (n = 18)

Eron J, et al. AIDS 2010. Abstract MOABO0105.



Potential New Options

CCRS5 inhibitor-containing regimens

= “Quad”: elvitegravir/cobicistat/ TDF/FTC

= Cobicistat as Pl booster, including possible coformulations
= S/GSK1349572 (including coformulation with ABC/3TC)

= Rilpivirine, including coformulation with TDF/FTC

= RAL once-daily



ECHO, THRIVE: Rilpivirine vs EFV In Treatment-
Nalve Patients

= Randomized, double-blind phase lll trials

Stratification by BL Wk 48 Wk 96
VL < 100,000 . . : .
vs 2 100,000, primary gnalysis final apalysis
NRTI use*
l RPV 25 mg QD
+ TDF/FTC
ECHO (n = 346)
(N =690)
. EFV + TDF/FTC
ART-naive, \ (n = 344)

VL = 5000, no NNRTI RAMs,
susceptible to NRTIs

EFV + 2 NRTIs?"
(n =338)

RPV 25 mg QD
+ 2 NRTIs'
THRIVE (n = 340)
(N =678) \

*THRIVE only. 'Selected by investigator from ABC/3TC, TDF/FTC, ZDV/3TC.
Cohen C, et al. AIDS 2010. Abstract THLBB206.



ECHO, THRIVE: Rilpivirine vs EFV In Treatment-
Nalve Patients

B rRPV B Erv VL < 50 at Wk 48 by BL VL
6.6 (1.6-11.5)
VL <50 (ITT-TLOVR) at Wk 48 1007 ' 1
( ) 0 84 1 gl 83 L 84
__ 80- l
S |
100 = ~ 60 |
& I
843 823 85.6 = !
. . ; 40 = I
o |
) 20+ 332/ | 276/ BB 162/ | 136/ 170/ | 140/
S I
2 -
5 Pooled ECHO THRIVE
b= <100,000
o -3.6 (-9.8 t0 +2.5)
100 — 402
81 |
804 77 76 .82 79 80
s |
Pooled ECHO THRIVE @ 60- :
c |
2 40+ 1
CCLG 1
e : vk W 46/ | 255/ M 125/ | 149/
*P < .0001 for noninferiority at -12% margin. :
Cohen C, et al. AIDS 2010. Abstract THLBB206. Graphics used with Pooled ECHO THRIVE

permission. > 100,000



ECHO, THRIVE: Treatment Faillure, Resistance,

and Adverse Events

Treatment Failure in ECHO and THRIVE
15 - B RPV

M EFV

=
© N
1 1

Patients (%)

Resistance at Virologic Failure

Wk 48 Outcome Efavirenz

(n = 682)
2
g
2

e | =
M184lI M184V

Rilpivirine
(n = 686)
VF with resistance data, n

No NNRTIor NRTI RAMSs,%

> 1 Emergent NNRTI RAM,%

»= Most frequent NNRTI RAM
> 1 Emergent NRTI RAMSs, %

= Most frequent NRTI RAM

Adverse Events and Discontinuation

Wk 48 Outcome, % Efavirenz

(n = 682)

Rilpivirine
(n = 686)

Most Common AEs of Interest, %

DC for AE

Any neurologic AE

Any psychiatric AE
Any rash

Cohen C, et al. AIDS 2010. Abstract THLBB206. Table used with permission.

P Value

.0005




Potential New Options

= CCRS5 inhibitor-containing regimens

= “Quad”: elvitegravir/cobicistat/ TDF/FTC

= Cobicistat as Pl booster, including possible coformulations
= S/GSK1349572 (including coformulation with ABC/3TC)

= Rilpivirine, including coformulation with TDF/FTC

= RAL once-daily



“Prediction is difficult,
especially when it involves the future”

-Vice President Dan Quayle



Predictions involving the future - 1

= Something will eventually replace TDF/FTC/EFV for initial therapy

— TDF/FTC/IRPV?
— Better tolerability, but efficacy and resistance concerns

— Once daily RAL?
— Data in 2/11. Well tolerated but not coformulated
— *Quad™?
— Phase Ill studies in progress. Concern about creatinine elevation
— S/GSK1349572
— Attractive 15t agent, but depends on what happens with earlier entries

= For the forseeable future, boosted PIs will remain the best choice

for patients with unreliable adherence
— WiIll cobicistat replace ritonavir?



Predictions involving the future - 2

= Generics: the wild card:
— Generic 3TC, EFV, SQV coming
— For the first time, preferred agents will be available as generics
— Will 3@ party payers notice?
— Will coformulations no longer be covered?

— Will the bar be higher for development of new first-line agents?

— Need to show superior efficacy and/or safety rather than non-inferiority and
Improved convenience

= Will there be a pipeline for treatment-experienced patients?



The Next Drugs?

= Rilpivirine: Cross-resistance with ETR

= Elvitegravir: Cross-resistance with RAL

= S/IGSK1349572: Activity against some RAL-
resistance virus

= New CCR5 antagonists: Won't help those who
can’'t take MVC due to tropism. Vicriviroc
development halted

= Maturation inhibitors: Bevirimat development halted
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