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The HIV Life Cycle: Multiple Targets for Intervent  ion

Most inhibitors in
development fall into

the three known classes:
reverse transcriptase or
protease.

Integrase is the third
enzyme; required for stable
maintai nance of the viral
genome and efficient

viral transcription.
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Integrase Structure/Function
integration /reverse transcription/virus architecture

Znc Finger Catalytic Core DNA Binding

HH CC D64  D116-(35)1E152 s

1 50 212 288

“DDE” residue s coordinate the essential
active site metalg(s).

Conserved in all integrases and
transposases.
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Integration requires multiple steps

Viral DNA Synthesis L~ 5 o~

\ ‘ : \ ' Integrase-Dependent’ ’

1 ! ' 3-End Processing
[— '

Assenbly onViral DNAin “~_ -~ g

a Nucleoprotein Conmplex

) Nuclear Entry

3a
Target
Gap Repair DNA

D E— Binding
Mature Concerted
Provirus Target DNA

Cleavage and
Joining

Both the metal binding pharmacophore and pendent
substituent can be affected by mutations which
mediate resistance to these agents
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MK-0518: Preclinical Properties

MK-0518

Potent INSTI (IC5; ~ 10 nM in strand transfer)

In vitro antiviral CICqys ~ 33 £ 23 nM (50% NHS); large # of isolates, HIV-2
Additive/synergistic with currently licensed ARTS in vitro

Active against HIV-1 isolates resistant to licensed ARTs

Preclinical safety studies: no issues

-9/12 month studies in rats and dog; no genotoxicity in vitro and in vivo
Pharmacokinetics suitable for BID administration

-Metabolized by glucuronidation/Low potential for drug interactions
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Raltegravir

Preclinical evaluation

~ Predominantly metabolized via glucuronidation
(UGT1A1)

— Not a potent inhibitor or inducer of CYP3A4
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Phase | summary

Approximately 150 uninfected subjects

- Data support dosing 100 - 800 mg orally BID
without regard to food

« Excellent tolerability
* At 100 mg b.i.d., mean Cypy, > ICqs

- Drug interaction studies support dosing of
raltegravir with other ARTs without dose adjustment
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Phase Il studies

Protocol 004: ART Naive
Protocol 005: Treatment Experienced

Protocol 004: treatment-naive study

Double-blind, randomized, dose-ranging
— 2 sequential parts

e Part I: 10-days monotherapy versus placebo
e Part ll: Raltegravir vs EFV plus tenofovirand 3TC
— Enrollment complete (n= 206)

— 24 WK data available
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Protocol 004: treatment-naive study

@sof Part 1 before initi@

Part 1
2 Part 2 Total
Integrase Monotherapy for 10 days Combination Theapy
n= 8| n=30
Raltegrair600mg L ........0 . .. Raltegravir 600 mg + TFV + 3TC n=38pts

n=30 pts
| e ops [ Raltegraviracomg | > Raltegrauir 400 mg + TFV+3TC_ | n=38pis
= 8pis n=30
—Lbl Raltegravir 200 mg |_ ____________________ : Raltegravir 200 mg + TFV + 3TC | n=38 pts

n=8pts =30
=85y Rattegrair 100mg | [ 2| Rattegravir 100 mg + TFV+3TC | n=38pts

n=8pis =30
e T S m— 2 erv + TRv+aTc_ | n=38pis
Part | Cohort Part Il Cohort

3TC = lamivudine
EFV = efavirenz
TFV = tenofovir

14

/5 ? 2 $%

# 5 M NF%

Protocol 004: raltegravir 10-day monotherapy (part )

= 17 1
E
23
T o
28
@ g
D
§ 8
T <
2
£z
I
= 3 T T T T T T -3
1 2 3 4 5 8 10
Day on Therapy
- 0mg 7 7 7 5 7 7
—h— . 200 mg 7 7 7 6 7 7
—m— Raltegravir 400mg 6 6 6 6 6 6
—— 600mg 8 8 8 7 8 8
--O-  Placebo 7 7 7 4 7 7
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MK-0518 Protocol 004 Part Il

ART -naive patients at Week 24 (Markowitz etal, IAC 20 06, Ab THLB0214)
85 — 95% with HIV RNA < 50 copies/ mL

Part | patients continued at same dose in Part Il (pbo efv)
~150 additional patients randomized for Part Il

Key inclusion criteria

Susceptible to EFV, 3TC, TFV (by genotype)

No prior ART (<7 days OK)

— HIV RNA 5000 copies/mL

- baseline stratification for HIV RNA or > 50,000 copies/mL

— CD4 100 cells/mm?3

Endpoints
— HIV RNA and CD4 counts, Adwverse experiences
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Protocol 004: baseline patient characteristics

$G%

<
$%% 4P Q

100mg* | 200mg* | 400mg* | 600mg* | EFV8
N=39 [ N=39 | N=41 | N=40 | N=38
Median Age (yrs) 35 31 35 37 35
Male 85% 74% 90% 73% 76%
Mean HIV RNA 55900 | 66300 | 43100 | 58500 | 55800
copies/mL
Mean CD4 (cells/mm3)| 318 298 338 272 281
History of AIDS 31% 33% 29% 43% 34%

* TFV+ 3TC + Raltegravir
iTFV + 3TC + Efavirenz 600mg qg.h.s.

17
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Protocol 004: HIV RNA change from baseline* Protocol 004: patients with HIV RNA <400 copies/mL

= T
E | :‘E_E. 100
28 0 95%Cl Er
EE @2 8
go co
om o QLo 1
e - =2 60
e o<
L : “5 \% 40 1
<t}
Sz 2 H I 4 =2 95%Cl
sZ S NC=F
©x o> 20
= T T T T T T ar
=3 - T T T T T
0 2 4 8 12 16 24 0
Week 0 2 4 8 12 16 24
I Ralegravi 1001 3 39 39 39 39 39 Week
Raltegravir 200my 40 40 40 40 40 40 -+ )
. Raltegravir 400mg 40 41 41 I 4 I . Raltegravir 100my 39 39 39 39 39 39
_o Raltegravir 600mg 39 38 38 38 38 38 Raltegravir 200mg 40 40 40 40 40 40
Havirerz 37 3B 38 37 3 37 - Raltegravir 400my 41 41 41 4 41 41
*assay LoQ 400 copies/mL o Raltggravir 600my 40 40 40 40 40 40
Havirerz B B 38 38 38 37
Protocol 004 (MK-0518)- Percent of Patients with HIV Protocol 004: change from baseline in CD4
RNA <50 copies/mL (NC=F) ;
o o M 95%Cl
£E SE 1
=7 80 03
28 &8
25 60 =
53 §3
== 23
8T 2 Sc
gi 0¥ T T T T T 5._
0 2 4 8 12 16 24
Week
—¥- MK-0518100mg 39 39 39 39 39 39 0 2 4 8 2 16 %
—i— NK-0518200mg 40 40 40 20 4 0 Week
MK-0518 400mg 41 41 4 4 4 4 -~
—+— MK0518600mg 40 40 40 40 4 40 _._ Raltegravir 100mg 38 39 39 38 39 39
—*— Efavirenz % B % % 3% 7 Raltegravir 200mg 39 39 39 37 37 34
. ) ) TSIEpASOS nezs 206 o _4— Raltegravir 400mg 38 40 40 39 40 40
Rapid vrologic response, differences vs EFV at Wk 4 & 8 statistically significant _o— FRaltegravir 600mg 40 39 38 B 37 B
85-95% with HIV RNA < 50 copies/mL at Week 24 Havirerz % 37 37 % 37 37
CD4 cell count increases indistinguishable from EFV , all time points .
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Protocol 004: common ( 5%) drug-related
adverse events

Raltegravir* (all doses) Efavirenz*
N=160 N=38
(%) (%)
Nausea 11 13
Headache 9 24
Dizziness 8 26
Diarrhea 7 11
Insomnia 7 11
Abnormal dreams 6 18
Flatulence 6 -
Additional AEs seen at 5% in efavirenz group:
Nightmare (11%)  Fatigue (5%) * With TFVI3TC
Vomiting (8%) Disturbance in attention (5%)
Malaise (8%) Lethargy (5%)
Anxiety (5%) .
5 * ?2* .
2# = # ; 50
4 # ,; 8
* " 5 O . GS
- 2 "C"2 O * 7 $$S #
HS # HS# * - GS# I GS#
- GS# GS

Protocol 004: safety

Raltegravir safety profile was similar to efavirenz
(both with TFV/3TC)

— Most clinical adverse experiences (AE) were mild to
moderate

— No dose-related toxicities identified

— 8 serious adverse experiences overall (7/160 or 4% in
the 4 Raltegravir groups, 1/38 or 3% in EFV group);
none considered drug related

— One discontinuation for increased AST/ALT

— Grade 3 /4 lab abnormalities uncommon

23
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Protocol 004: lipids at week-24 Protocol 004: lipids at week-24

Protocol 004: lipids at week-24 Protocol 004: lipids at week-24
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Raltegravir Clinical Development Summary
Part |

Phase I
— Treatment-naive patients

» 10-days monotherapy; HIV RNA declined by 1.7-2.2 log,,

e Chronic therapy at Week 24
— Versus efavirenz both with tenofovir and lamivudine
— Efficacy and tolerability similar to efavirenz
— Faster viralload decline

— Treatment-experienced patients

< Chronic therapy at Week 24
— Versus placebo both in conmbination w ith OBT
— Efficacy superior to placebofor all MK-0518 doses
— Tolerability similar to placebofor all MK-0518 doses

Protocol 005: treatment experienced

Double-blind, randomized, dose-ranging

— raltegravir vs. placebo, plus OBT
— enrollment complete (n =179)

— 24-week data available
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MK-0518 Protocol PO05

Patients with triple class resistant virus ( Grinsztejn et al, CROI 2006, Ab159LB)
56 — 72%with HIV RNA < 50 copies/ mL

Randomized, double-blind
— 200, or 400, or 600 mg MK-0518 b.i.d. p.o. s Placebo
< All in combination with optimized background therapy (OBT)
— Baseline stratification
* Use of enfuvirtide (T-20) in OBT, Resistant to 1 Pl or > 1 Pl at entry

Key Inclusion Criteria
— Documented genotypic/phenotypic resistance to

3 1 drug in each of 3 classes (NNRTI + NRTI + PI)
— HIV RNA > 5000 copies/mL and CD4 > 50 cells/mm3

Endpoints at Week 24
— HIV RNA and CD4 counts; Adverse experiences

5 2 TF%% P :
'F
-2 TF% % P #
8 * TG% P# ; .
* 1 8 6
- . V # 2TG%
K - # 5

Phase Il treatment-experienced study design

SUBSTUDY A SUBSTUDY B
N » 30 pts/arm N » 20 pts/arm

* OBT (optimized background therapy) based on screening genoty pic/phenoty pic resistance tests

« “Open label compassionate treatment arm” for virologic failure at week 16 or bey ond

 Protocol amendment upon Phase Il dose selection:
*After at least 24 weeks of double-blind, dose-ranging, period, all patients switched to receive
open-label raltegravir 400 mg h.i.d.

31
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MK-0518 P0O05 Treatment -experienced
Study: Baseline Patient Characteristics

MK-0518* Placebo*
200 mg 400 mg 600 mg

N=43 N=45 N=45 N=45
Median Age (yrs) 43 43 44 43
Male 84% 89% 91% 89%
Mean log, HIV RNA 4.6 4.8 4.7 4.7
Mean CD4 Count (/mm3) 245 221 220 274
Median Years of Prior ARTs 9 10 9 9
OBT: Median # of ARTs 4 4 4 4
PSSi: 0 to all ARTs 20 (47%) 26 (58%) 22 (49%) 19 (42%)
PSSi:0to PI 42 (98%) 42 (93%) 40 (89%) 39 (87%)
# pts with enfuvirtide as new OBT 12 (28%) 9 (20%) 11 (24%) 10 (22%)

+OBT

i PSS = Phenotypic sensitivity score by Phenosense GT
Enfuvirtide is not included in the PSS since there is no clinical cut-off.

>%S #,51 * * "

MK-0518 P005: % Patients (95% CI) with
HIV RNA <400 copies/mL (NC =F)

—1 1007
S £
23 g0
28
SO 60
53
Qg
4=\ 40 n
o
4 <
g P
o 20
5>
oT
0-
—A— MK-0518 200 mg 43 43 43 43 43 43
MK-0518 400 mg 45 45 45 42 45 44
—— MK-0518 600 mg 45 45 45 45 45 45
—e— OBT alone 45 45 45 45 45 44
m518p5.r400.2 June 27, 2006
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MK-0518 PQO5 (Triple class resistant): % Patients
(95% CI) with HIV RNA <50 copies/mL (NC =F)

100 7

80 I T _ 1l
1= — I i

o]
o
L

w0 |

20’: L

Percent of Patients With
HIV RNA <50 Copies/mL

o
I

—&— MK-0518 200 mg 43 43 43 43 43 43

MK-0518 400 mg 45 45 45 42 45 44
—&— MK-0518 600 mg 45 45 45 45 45 45
—e— OBT alone 45 45 45 45 45 44

m518p5.r50.2 June 27, 2006

70-73% with HIV RNA <400 copies/mL at week 24
57-67% with HIV RNA < 50 copies/mL at Week 24

G(S K(S 50 2?2 0 TG%
P /& 7
K$S Yo% -
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MK-0518 P0O05: Change from Baseline in CD4 cell
counts and HIV RNA (95% CI)

‘ ‘ 200 2
—4— MK-0518200 mg —4— MK-0518 600 mg I = g
MK-0518 400 mg —s— OBT alone f 150 83
I )
- 100 58
L = o
-0 ©8
L Q-
© c .=
2 _ 00 o ©
T g ]
a E .05
s g 1
c& g_ -1.0
£2>0 -151
I 9 1
Scg -20]
& 2 25
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Week

m518p5rnablindlcd4blindl July 26, 2006
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MK-0518 P005: Week 24 Efficacy by Baseline
PSS *

% HIV RNA <400 copies/mL (95% Cl)

N PSS =0 N PSS=1-2
MK-0518 200 bid* 13 54 (25, 81) 25 84 (64, 95)
MK-0518 400 bid** 13 69 (39, 91) 26 77 (56, 91)
MK-0518 600 bid** 13 62 (32, 86) 28 75 (55, 89)
OBT alone 11 0(0, 28) 27 19 (6, 38)

* PSS = Phenotypic Sensitivity Score; enfuvirtide was counted as active drug.
** +OBT

= 7
* 1
# # 2
&
F%% -# O ' 1

Protocol 005 Safety (1)

* MK-0518 (all doses) safety profile similar to placebo
» There were no dose-related toxicities
» Most clinical adverse experiences (AE): mild to moderate

» Lab AE: increased blood bilirubin concentration in 3 (7,0%);
4(8,9%); 2 (4,4%) and 2(4,4%) in the 200 mg (n=43), 400mg
(n=45) and 600 mg (n=45) doses of MK-518 and placebo
respectively. All of these patients were receiving Pls known to
be associated with hyperbilirrubinemia (atazanavir-10 pt- or
indinavir -1 pt) in their background regimen

GrinsztgnB. d d, Lancet2007; 369: 1261-69 38
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Protocol 005 Safety (2)

Most Common Drug-Related Clinical AE
(Incidence ® 5% in at least one treatment group)

MK-0518* Placebo*
200 mg 400 mg 600 mg
N=43 N=45 N=45 N=45
Diarrhea 5(11,6% 1(2% 0 (0% 7 (16%9
Nausea 3 (™% 2 (4% 5(11% 5(11%
Fatigue 4 (9% 0 (0% 2 (4% 1(2%
Injection site reaction 1(2% 3 (7% 4 (8,9%) 3(7%
Headache 4 (9% 0 (0% 2 (4% 3 (7%
Pruritus 1(2% 2 (4% 3 (7% 0 (0%
GiinsztgnB. € d, Lancet2007; 369: 1261-69 37
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Raltegravir Clinical Development
Summary Part i

Phase I
In patients with advanced HIV infection, failing ARTs with multi-drug
resistant virus, raltegravir + OBT

* Was generally well tolerated

— with safety profile comparable to that of placebo + OBT
— with few adverse experiences leading to discontinuation

e Had potent and superior antiretroviral activity compared to
placebo + OBT at Week 16

— Partial data at Week 24 shows similar response

— When raltegravir was combined w ith enfuvirtide and/or darunavir, >90%
achieved HIV RNA < 400 copies /mL

BENCHMRK-1 & 2: Study Design

2 identical ongoing Phase Il studies (in different countries)
Randomized, double-blind, placebo controlled

Raltegravir 400 mg b.i.d. vs placebo (randomized 2:1)

— Allin combination with optimized background therapy (OBT)
— Selected investigational ART permitted as OBT

Key Inclusion Criteria

— Documented genotypic/phenotypic resistance to3 1 drugin
each of 3 classes (NNRTI + NRTI + PI)

— HIV RNA > 1000 copies/mL
Endpoints at Week 16

— HIV RNA and CD4 counts
— Adverse experiences
DSMB monitored study

Patients virologically failing after 3 16 weeks of therapy could
enter an open-label raltegravir arm (OLpVF)
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BENCHMRK-1 & 2 : Baseline Characteristics

BENCHMRK-1 BENCHMRK-2
Raltegravir + Placebo + | Raltegravir+ | Placebo + OBT)]
OBT OBT OBT N=119
N =232 N=118 N =230

Mean Age, yrs (SD) 46 (9) 44 (8) 45 (9) 46 (8)
% Male 84 87 91 90
% Caucasian 75 81 55 65
Mean C D4 Count, cells/mmi 156 153 146 163
GM Viral Load, copies/mL (log, HIVRNA) 40519 (4.6) 31828 (4.5) 48366 (4.7) 47789 (4.7)
%, AIDS 94 90 91 92
Median Yrs of Prior ARTs (median # ART) 11 (12) 10 (12) 10 (12) 10(12)
% Hep B+/% Hep C+ 8/15 4/20 10/3 3/4
% GSS' 0/1 30/33 29/41 20/44 26/40
% PSS 0/1 19/29 18/33 10/34 19/27
% newenfuvirtide in OBT 21 20 19 20
% newdarunavir in OBT 27 25 45 50

8§ GSS/PSS =total ART in OBT to which pt
Phenosense GT assay. Enfuvirtide and darunavir use

counted as + 1 active agent and added to GSS/PSS
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Percent of Patients with Virologic Response
<400 Copies/mL (Non-Completer = Failure)

Protocol 018 Protacnl 019
-
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52 20
o
) > 0 T T T T T L ‘ ‘ ‘ ‘
n.f 024 8 12 16 24 024 8 12 16 24
Weeks
Number of Contributing Patients
® Raltegravir* 232 230 158 230 229 128
® Placebo* 118 118 81 119 119 69
m518p18p19r400a Feb. 16, 2007
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Percent of Patients with Virologic Response
<50 Copies/mL (Non-Completer = Failure)

Protocol 018 Protocol 019
< —E' 1007 ]
=R i i
ag %0
83 60 |
g 3 40 1
B i i
=5 207
gg 0 1 T T T T L ‘ ‘ ‘ ‘
S_)E 024 8 12 1 24 024 8 12 16 24
Weeks
Number of Contributing Patients
® Raltegravir* 232 230 158 230 229 128
® Placebo* 118 118 81 119 119 69
m518p18p19r50a Feb. 16, 2007
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BENCHMRK-1: Mean change from baseline
(95% CI) in CD4 (cells/mm?3) and HIV RNA

(log,, copies/mL)

Q
c
i 100 ©E
- 4 ! g3
[} i m O
S~ 4 I 0 £3
% £ T B 20
m 777777777777777777777777777777777777777777777777777 | Y-
d<= O 0 <
o % 8 1 & — Fy qé-)e
EX —+—* —H  sc
&=z 0 1 O
oL 9 Py Py P —
— | »
ODEc o -2 - e e
c e}
g CI/ T T T T T T T
O 0 2 4 8 12 16 24
Weeks
Number of Contributing Patients
Raltegravir* 231 228 150 (CD4)
Placebo* 118 112 77
Raltegravir* 232 225 155 (RNA)
Placebo* 118 113 77

m518p18CD4.RNA Feb. 16, 2007

LOHS% & '%%(
)




BENCHMRK-2: Mean change from baseline
(95% ClI) in CD4 (cells/mm?3) and HIV RNA

(Log,, copies/mL)

)
=g
- 100 @ §
. 23
Q m O
_ _I | q')
P 2
837 0 8,5
EX g % O
° = 8 c £
9T 9 o
S =
= o
g 2
O 4
Number of Contributing Patients
® Raltegravirr 230 217 123 (CD4)
® Placebo* 119 117 68
® Raltegravirr 230 222 125 (RNA)
® Placebo* 119 117 68
m518p19erm.CD4.RNA Feb. 16, 2007
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Combined Efficacy* (2) —

% Patients with HIV RNA < 400 copies/mL

at Week 16 by PSS/GSS of OBT

(631

Subgroup n % of Patients
) 447 79
Overall Efficacy Data 447 [ —
(PSS)
62 61
0 44
1 141 76
68 41
222 87
2 or more 110 57
(GSS)
111 57
X o ;
17 5
1 93 =
159 89
2 or more 70| 71
I T T T T T T T T 1
0 20 40 60 80 100

I Raltegravir + OBT [C—3 Placebo

m518p18p19bar400b1
* Virological failures carried forward
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Combined Efficacy* (3) % Patients with HIV RNA
< 400 copies/mL at Week 16 by Baseline HIV RNA
and CD4 Cell Count

Subgroup n % of Patients
Overall Efficacy Data 33(7) 5 &
Baseline Plasma HIV RNA (copies/mL)
£100,000 e o 88
> 100,000 152 1 64
Baseline CD4 Cell Counts (cells/mm?)
140 63
£50 75 24
> 50 and £ 200 1o 26 86
>200 133 59 %
I T T T T T T 1
0 20 40 60 80 100
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BENCHMRK-1 & 2: Summary of Clinical
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Adverse Experiences

BENCHMRK-1 BENCHMRK-2

Raltegravir + OBT Placebo + OBT Raltegravir + OBT | Placebo + OBT
Adverse Experiences N =232 N =118 N =230 N =119
(FE) % % % %
Mean Exposure (weeks) 26.0 23.0 25.3 22.5
Ay AE 81.0 83.1 80.9 86.6
Drug-related* AE 43.5 50.8 53.0 52.1
Serious AE 10.8 13.6 9.6 14.3
Serious drug-related* AE 2.2 0.0 1.3 2.5
Death 1.3 0.8 1.3 0.0
AE leading to 1.7 3.4 1.7 0.8
discontinuation

*Drug-related = considered possibly, probably, or d

OBT or to OBT alone

All comparisons have nominal p-values > 0.10
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TARC: Antiviral
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TARC: Antiviral
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TARC: Antiviral
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Raltegravir Resistance Summary to date

Raltegravir resistance has been low in all three

studies

— <3% (PN004), <25% (PNO0O05), <16% (BENCHMRK | and I1)
Raltegravir resistance is associated with a variety of
mutation patterns in integrase
Two genetic pathways with mutations at either N155
and Q148 predominate and are frequently seen in
combination with secondary mutations

Secondary mutations augment resistance associated
with Q148 and N155 mutations

— and (in some cases) ameliorate replication defects of N155/Q148

— may suggest a substantial pharmacologic threshold for MK-0518
resistance

Longitudinal analyses and associations are in progr ess
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Partial Analysis of Raltegravir Resistance
in BENCHMRK-1 and BENCHMRK-2

Partial analysis based on genotyping 41 Raltegravir failures
32 with integrase changes, 9 with no consistent chan gesfrom baseline

®Virologic _failure on Raltegravir vs. placebo:
76 (16%) vs. 121 (51%)

®*Raltegravir failure was generally associated with o ne of two genetic
pathways. N155H or Q148K/R/H
® Additional mutations were observed with both pathwa ys

N155H + (E92Q,V151l, T97A, G163R, L74M)

Q148K/R/H + (G140S/A, E138K)
*QOther pathways?

Y143R/C + (L74A/, E92Q, T97A, 1203M, S230R)
Mutations are proximal to catalytic center and are similar to those

selected in vitro

Longitudinal analyse s and associations are in progr ess
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GS9137/rtv and MK-0518 Cross
Resistance?

Effects of RAL mutants on RAL vs. JTK-303

1000

100
0 RAL

ﬂ Fﬂ 0 JTK-303
10 - FH
L] il

@?

Fold-change IC 5o
(avg. +/- SD)

MK-0518 mutations affect GS-9137 activity

Gs9137/rtv and MK-0518 Cross
Resistance?

* A primary mutation at E92Q has been
described in vitro (JT poster/ICAAC 2006)

E92Q engenders 40X resistance to
GS9137 and 2X to MK-0518

E92Q enhances both the replication

capacity and resistance to MK-0518 of the
N155H mutation

>'Y#* 4 z P '"%%K

LOHS% & '%%(
)




In Vitro Selection for Mutants Comp_arison of Clinical _Candidates
Against InSTI Screening Panel

D Catalytic Residues
W piketoacid

B Naphthyridine L-810
O pyrimidine Mk-518

Bind to catalytic site

Different inhibitors
selected for different
set of mutations

in infectivity assay

Different modes of
binding

GS-9137
MK-518

MK-2048 4

IC,, ratio of mutants vs. WT HIV-1

o
&
Excellent tool to screen & & N@*
for 2 generation <
InSTls

Comparison Against

Enabling Tool: Mutant Panel Common MK-518 Clinical Mutants

D Catalytic Residues
B piketoacid

W Naphthyrdine L-810 3 a 399/2192
O Pyrimidine MK-518 I
5>
. &
_ 28 20
Mutant viruses % Z
constructed using site 25
directed mutagenesis ES o ‘
Sz 1
Activity assessed with '%
single cycle infectivity 2
assay 8] GS-9137
<§ MK-518
& f\ & MK-2048 4
by & F s
& S i
a5 y & &
T661-S153Y / N155S / Q148K / E138A-G140A-Q148K / F121Y 0% & 0.39
% growth of llB-WT 7%
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TARC: Antiviral

Protocol 032/033

Multicenter, double-blind, randomized,
study to evaluate
the safety & antiretroviral activity
of Raltegravir (MK-0518) versus
KALETRA
in HIV-infected patients
switched from a stable KALETRA-
based regimen
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Study rationale

Several recommended regimens available for
treatment of HIV-1 infection

— Ritonavir-boosted protease inhibitors (PIs) have
become a backbone

Acute adverse drug effects, particularly lipid
abnormalities, have been associated with Pls

There is a need for an agent, such as raltegravir,

with comparable potency without the associated
lipid effects

Purpose of protocol

Demonstrate that when patients on a KALETRA-

based antiretroviral regimen are switched to an
raltegravir based regimen:

— improve lipid profile

— maintain HIV suppression

5 * 5!
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Study design

Multicenter, double-blind (with in-house blinding),
randomized, active-controlled study

Switch design

Patients currently on a KALETRA based regimen
for 3 months

HIV RNA <50 copies/mL for 3 months

Study design

Raltegravir + background antiretroviral therapy
-VERSUS-

KALETRA + antiretroviral therapy

Sample size

- 340 subjects per arm (with 1:1 randomization)

Stratified by duration of current KALETRA based
regimen
— Stratum1 = 1 year

— Stratum 2 = >1 year

7 - Ul W oy
50# 0 L $7$
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Primary objective

Evaluate raltegravir 400 mg b.i.d. compared with
KALETRA 400/100 mg b.i.d.

— mean change in total cholesterol, triglycerides, non-
HDL-C, or LDL-C at Week 12

— proportion of patients maintaining viral load <50
copies/mL at Week 24

— safety and tolerability

# -4 3+# +

! . -2 TG%

Secondary objectives

Evaluate raltegravir 400 mg b.i.d. compared with
KALETRA 400/100 mg b.i.d.

— mean change in total cholesterol, triglycerides, non-
HDL-C, or LDL-C at Week 24 and 48

— proportion of patients maintaining viral load <50
copies/mL at Week 48

— change from baseline in CD4 cell counts at Week
24 and Week 48

— safety and tolerability
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Primary hypothesis

Raltegravir is superior to KALETRA, eachin combination
with background antiretroviral therapy, as measured by
the mean percent change from baseline in total
cholesterol, triglycerides, non-HDL-C, or LDL-C at Week
12

The proportion of patients with viral load <50 copies/mL at
Week 24 in the raltegravir treatment group is non-inferior
to that in the KALETRA treatment group, each in
combination with background antiretroviral therapy

Raltegravir is generally safe and well tolerated compared
with KALETRA, each in combination with background
antiretroviral therapy, as assessed by review of the
accumulated safety data at Week 24.
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Statistical power — efficacy

Sample size considerations:

— assuming true response rates of 87.5% at Week 24
for both treatment groups

— non-inferiority margin of -12 percentage points

- 170 subjects per treatment group

The study has 90% power to demonstrate non-
inferiority of raltegravir over KALETRA in efficacy,
each in combination with background antiretroviral
therapy.

Statistical approach — primary (HIV RNA)

Non-inferiority will be considered to have been
demonstrated if the lower bound of 95%
confidence interval for the difference
(raltegravir — KALETRA) in the proportion of
patients whose plasma HIV RNA 50
copies/ml at Week 24 is above —12.0%

Patients with missing HIV RNA values (i.e.,
those who prematurely discontinued the study
or were lost to follow-up) will be considered
failures (non-completers =failure)
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Statistical approach — primary (lipids)

Percent change from baseline in lipids will be
analyzed using ANCOVA model

Patients with missing lipid data will have their
last observation in lipids after randomization
carried forward

If patient start lipid-lowering therapy (LLT)
during the study, the last observation in lipids
before starting LLT will be carried forward for
later time points

Protocol 021

Phase Il Naive study to evaluate the safety
and antiretroviral activity of MK-0518
versus efavirenz in treatment-naive HIV-
infected patients, each in combination with
TRUVADA™

North, Central and South America, EU, South Africa, Asia/Pacific
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Study Design Protocol 021

Multicenter, Double-blind (with in-house
blinding), randomized, active-controlled study

Non-inferiority design
Patients naive to Antiretroviral therapy (ART)
HIV RNA >5000 copies/mL

No documented resistance to tenofovir,
emtricitabine and/or efavirenz at screening

V # - JG %% % P

Study Design Protocol 021

MK-0518 vs. Efavirenz, both given in
combination with TRUVADA

N = 550
1:1 randomization
Stratification:
HIV RNA 50,000 or >50,000 copies/mL

Hepatitis B or C co-infection

Study Duration - 96 weeks

Primary Endpoint - proportion of patients
achieving HIV RNA <50 copies/mL at Week 48
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Protocol Objectives

Primary:

e Evaluate the antiretroviral activity of MK-0518 400 mg
b.i.d. compared with efavirenz 600 mg g.h.s., eachin
combination therapy with TRUVADA™, as measured by
proportion of patients achieving HIV RNA <50 copies/mL
at Week 48.

« Evaluate safety and tolerability compared to efavirenz.

Secondary:

» Evaluate antiretroviral activity compared to placebo as
measured by the following at Wk 48.
— Proportion of patients achieving HIV RNA <400 copies/mL.
— Change from baseline in CD4 cell counts.

« Antiretroviral activity at Week 48

Protocol Objectives

Secondary (cont.):
e Evaluate antiretroviral activity compared to placebo as
measured by the following at Wk 96.
— Proportion of patients achieving HIV RNA <50 copies/mL.
— Proportion of patients achieving HIV RNA <400 copies/mL.
— Change from baseline in CD4 cell counts.
» Antiretroviral activity at Week 96

« Evaluate safety and tolerability compared to efavirenz at
Week 96

Evaluate the nervous system symptoms associated with
the use of MK-0518 compared with efavirenz , eachin
combination therapy with TRUVADA™, as measured by
proportion of patients with nervous system symptoms
assessed by review of accumulated safety data up to
Week 8, also at Weeks 48 and 96.
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New agents may provide new insights into HIV
viral dynamics and pathogenesis

Rapid viral load suppression (vs EFV): MK-0518 or
class effect

Differential affect may extend to phase 2 decay;

activity on “long lived” replication compartment

Greater potency/penetration of reservoirs
-Pharmacodynamics of MK-0518 (concentration in gut)

Enhanced efficacy in some cell types/macrophages
-SHIV studies (M. Martin vs Hazuda et al.)
Synergy between RTIs and InSTis>>Multiple MOA RTIs

A combination of these and/or other possiblitie s??7?

LOHS% & '%%(
)

?2
FH



@$%

: 3

¢, Qué es Raltegravir?

Es un inhibidor de la integrasa del VIH:

- Supone atacar al virus VIH en una diana no alcanzada hasta el
momento (first inclass).

- No tiene resistencias cruzadas frente alos farmacos
comercidizados.

Eficacia comparable a efavirenz, pero es mas rapido en alcanzar
supresion iral en pacientes naive; el 98% alcanzan la
indetectabilidad a las 24 semanas.

Excelente eficacia, con resultados no obtenidos hasta ahora por
otros farmacos en pacientes pretratados; el 71% alcanzan la
indetectabilidad a las 24 semanas

No comparte ruta metabdlica con la mayoria de los farmacos
utilizados frente al VIH: bajo potencial de interacciones
farmacocinéticas.

Tolerancia equiparable a placebo, sin comprometer el peffil lipidico
de los pacientes.

89
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Programa de Desarrollo Cl inico de
Raltegravir en Espa na

José Alberto Murillo (MSD)
Madrid, 10 de Julio de 2007
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MK518 en Espa iia

Protocol

Mk518- Protocol 005
Mk518- Protocol 018

Mk518- Protocol 021

Mk518- Protocol 032

Uso Compasivo

Mk518- Protocol 023
Expanded Program

TKE  :>(

NP centros

63

$FWLYRV

N° Pacientes

KE

Programa de Acceso Expandido

MK518-023

Fase lll, no comparativo, multicéntrico y abierto.

Raltegravir 400 mg b.i.d. + OBT (Tto de base ATR optimizado)
- Los pacientes recibiran la dosis con o sin alimentos.

Objetivo:
- Seguridad
- Tolerabilidad

CRITERIOS DE INCLUSION

En los pacientes con infecciéon por VIH-1 documentada:
- Varén o mujer mayores de 16 afios.

- Paciente con opciones de tratamiento limitadas o nulas debido a resistencia o
intolerancia a multiples regimenes antirretrovirales.

 El paciente tiene una resistencia documentada a los ITINN por:
o 1. Genotipado o fenotipado

- OBIEN

. 2. Fracaso clinico con un régimen que contenia ITINN y que, en opinidn
del investigador, sugiere resistencia.
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Programa de Acceso Expandido
MK518-023

CRITERIOS DE INCLUSION (Cont.2)

- Resistenda documentada a como minimo 1 farmaco de la familia de los ITINya
como minimo 1 famaco de la familia de los IP por genotipado o fenotipado.

- Laintolerandiase define como una reacdén adversa importante que, en opinion
del investigador, es una contraindicacion para el uso de cualquiera de los
farmacos de dicha familia.

- No alcanzar una supresion viroldgica adecuada.

- Enopinion del investigador, los pacientes deberan considerarse clinicamente
estables en el momento de ingresar en el estudio; es decir, la condicién clinica y
todas los medicamentos crénicos, a excepcion de los agentes antirretrovirales,
no deberan haber cambiado durante al menos las 2 semanas anteriores al inicio
del tratamiento de este estudio.

- Pacientes en didlisis que se encuentren clinicamente estables.
- Pacientes en edad fértil aceptaran el uso de un método anticonceptivo, 6
- Pacientes en edad no fértil, los que no sean sexualmente activos.

Nota: Esta pemnitido el uso de anticonceptivos orales u hormonales de otro tipo.
Dadas las posibles interacciones de los anticonceptivos hormonales con otros
antirretrovirales en el TBO, debera emplearse un segundo método
anticonceptivo fiable.

cc o - "%%K ; 5 "%%(

Programa de Acceso Expandido
MK518-023

CRITERIOS DE EXCLUSION

- Participadon previa o en curso en el ensayo clinico de MK-0518.

- Nota: Podran participar en este estudio los pacientes que hayan estado
recibiendo MK-0518 por otros mecanismos de uso compasivo/de emergencia.

- Paciente que necesita o se prevé que necesitara cualquiera de los farmacos
prohibidos mencionados en el protocolo.

- Pacientes con hepatitis aguda por cualquier causa o con hepatopatias cronicas
importantes, entre ellas, pero no exclusivamente, cirrosis, ascitis, encefalopatia,
hipoalbuminemia, TP/TPT prolongados y/o varices esofagicas.

- Pacientes con una afecdoén (incluido, pero no exclusivamente, el alcoholismo u
otra drogadiccién) que, en opinién del investigador puedan interferir con el
cumplimiento terapéutico o la seguridad del paciente.
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Programa de Acceso Expandido
MK518-023

CRITERIOS DE EXCLUSION (Cont.2)

- Paciente embarazada, en periodo de lactancia o que espera concebir o donar
6wulos durante el estudio. Paciente varon que piensa fecundar o donar esperma
durante el estudio.

Nota: El resultado de la prueba de embarazo de todas las mujeres debera ser
negativo el Dia 1 del tratamiento.

- Incapacidad de obtener el consentimiento informado fiimado de un paciente de
18 afios o mayor, o cuando uno de los padres/el representante legal haya
otorgado su consentimiento, incapacidad de obtener el asentimiento de un
paciente de 16 6 17 afios.

Nota: Si las directrices locales asi lo pemiten, podra obtenerse el consentimiento
de los padentes de 16 6 17 afios.

- El paciente tiene una hipersensibilidad importante u otra contraindicacion a
cualquiera de los componentes del farmaco del estudio.
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Programa de Acceso Expandido
MK518-023

Medicamentos/Tratamientos concomitantes prohibidos:

Como MK-0518 no induce ni inhibe las enzimas del citocromo P-450, no se espera
que MK-0518 produzca interacciones medicamentosas metabdlicas con sustratos
del citocromo P-450.

Fenobarital,Fenitoina, Rifampicina

Se evitaran los medicamentos/tratamientos que puedan afectar adversamente los
niveles de los ART utilizados en el TBO, a fin de asegurar unos niveles terapéuticos
adecuados de todos los ART de la combinacién. Se prohiben los medicamentos
especificamente contraindicados para el TBO escogido.
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