Protocol 016

TITLE: An Open-label, 2-Period, Fixed-Sequence Study to Evaluate the Effect of Multiple Doses of MK-
0518 on the Pharmacokinetics of Midazolam in Healthy Adult Subjects

OBJECTIVES: To compare the pharmacokinetic profile (AUCq..., Cimax, and Tmax) ‘0f midazolam following a
single oral 2 mg dose of midazolam given alone or after multiple doses of MK-0518 and to evaluate the
safety and tolerability of MK-0518 administered at doses of 400 mg every 12 hours for 14 days and
concurrent administration of MK-0518 with oral midazolam in healthy adult subjects

SUBJECTS AND STUDY DESIGN: This was an open-fabel, 2-period, fixed-sequence study to evaluate
the effect of MK-0518 (400 mg every 12 hours) for 14 days on the pharmacokinetics of midazolam. In
Period 1, on Day 1, all 10 subjects received a single oral dose of 2.0 mg midazolam HCI syrup (2 mg/mL).
In Period 2, all subjects received 400 mg (1 x 400 mg tablet) MK-0518 every 12 hours for 14 days. On
Day 14, the morning dose of MK-0518 was co-administered with a single oral dose of 2.0 mg midazolam
HCI syrup (2 mg/mL). In Period 1 on Day 1 and in Period 2 on Day 14, when pharmacokinetic sampling
occurred, each treatment was administered after an overnight fast with approximately 240 mL of water,
with water restricted 1 hour prior to and after study drug administration. At other times, MK-0518 was
dosed without regard to food. Blood samples were collected pre-dose and at various time points for 24
hours after administration of midazolam in Period 1 on Day 1, and in Period 2 on Day 14 for determination
of plasma midazolam concentrations.

Subject Demographics

AN CGrender Rage Age (v1) Heiglst fem) Weight (k)
0151 Male Hispanic 44 1613 738
0132 | Female | Hispaaic 42 157 6D
0153 | Male Hispanic 26 1727 713
0154 Male Hispanic 35 176 863
0135 Male White 19 171.3 62
0156 Male Black 26 1718 64.1
D137 Male Hispanic 23 160 623
0138 | Fenmle | Hispanic 39 1588 179
0159 | Female | Hispanic 22 160 714
0160 Male Hispanic 24 : 171.4 09

Arithanetic Mean 30.2 1667 .2

' Range 19.44 1571778 $0-89.35

AN = allocation number, )

INVESTIGATORS AND STUDY LOCATIONS:
\V

FORMULATION: MK-0518 poloxamer forfnulation tablets, 400 mg, Midazolam HCI syrup

SAMPLE COLLECTION: On Day 1 in Period 1 and Day 14 in Period 2, blood samples for
midazolam assay were obtained at predose, 0.25, 0.5, 1, 1.5, 2, 4, 6, 8, 12, 18, and 24 hours
postdose. In Period 2, blood samples were collected prior to study drug administration on Days
11, 12, 13, 14 for determination of trough plasma MK-0518 concentrations.

ASSAYS: Plasma samples were analvzed for midazolam concentrations at the contract
laboratory — by an HPLC-MS/MS assay. The lower limit of
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PHARMACOKINETIC DATA ANALYSIS: The plasma pharmacokinetic parameters (e.g., AUCg., Crmax.
Tmax, @nd apparent t,,) of midazolam were calculated for each subject after a single dose of midazolam
administered with and without multiple doses of MK-0518. Geometric mean ratios (midazolam + MK-
0518/midazolam) and associated 90% confidence intervals (Cis) of primary plasma midazolam PK
parameters were calculated for treatment comparisons.

P

PHARMACOKINETIC RESULTS:

Figure 1. Arithmetic Mean Midazolam Plasma Concentration Profiles Following Administration of Single
Oral Doses of 2-mg Midazolam with or without Administration of 400-mg MK-0518 Twice Daily to Young,
Healthy, Male and Female Subjects (Inset = Semilog Scale)
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Table 1. Comparison of Midazolam Plasma Pharmacokinetics in Young, Healthy, Male and Female
Subjects Administered Single Oral Doses of 2-mg Midazolam with or without Administration of 400-mg
MK-0518 Twice Daily
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Figure 2. Individual Midazolam AUCO-~ Ratios [Midazolam Coadministered with MK-0518 / Midazolam
Administered Alone] with Geometric Mean Ratio and 90% Confidence Interval (n=10)
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Figure 3. Individual Midazolam Cmax Ratios [Midazolam Coadministered with MK-0518 / Midazolam
Administered Alone] with Geometric Mean Ratio and 90% Confidence Interval (n=10)
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SAFETY RESULTS: Administration of MK-0518 with concurrent administration of midazolam was
generally well-tolerated. No serious clinical adverse experiences were reported and no subject
discontinued due to an adverse experience. A total of 2 subjects (in Period 2) reported a total of 2 non-
serious clinical adverse experiences, 1 of which was deemed by the investigator to be possibly drug
related. There were no laboratory adverse experiences reported in this study.

DISCUSSION AND CONCLUSIONS: Overall, the pharmacokinetic data from this study support that
coadministration of midazolam with MK-0518 has no effect on the pharmacokinetics of midazolam.

Because midazolam is a sensitive CYP3A4 substrate, MK-0518 d is not expected to affect the
pharmacokinetics of drugs that are substrates of CYP3A4.
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Protocol 017

TITLE: An Open-Label, 3-Period Study to Evaluate the Safety, Tolerability and Pharmacokinetics of MK-
0518 Coadministered With Tipranavir and Ritonavir in Healthy Subjects.

OBJECTIVES: To determine the effect of multiple dose administration of tipranavir and ritonavir
coadministered with multiple oral doses of MK-0518 on the plasma pharmacokinetics of MK-0518 (e.g.
AUCq.., C12 1, Ciax) @nd to evaluate the safety and tolerability of multiple doses of tipranavir and ritonavir
coadministered with multiple doses of MK-0518

SUBJECTS AND STUDY DESIGN: This was an open label, 3-period fixed sequence study in young,
healthy subjects. In Period 1, 18 subjects received 400 mg oral doses of MK-0518 twice daily for 4 days,
with no evening dose given on Day 4. There was no washout required prior to the start of Period 2. In
Period 2, the same subjects received 500 mg of tipranavir and 200 mg of ritonavir twice daily for 7 days.
In Period 3, all subjects received a combination of 500 mg tipranavir and 200 mg ritonavir and 400 mg
MK-0518, twice daily for 4 days with no evening dose given on Day 4. Period 3 was required to
immediately follow Period 2. All subjects received active study drug in all 3 periods.

All doses of study drug were administered without regard to food on all dosing days with the exception of
pharmacokinetic sampling days where study drug was administered in the fasted state.

Subject Demographics

AN CGender Race Age (vr) Height (cm) Weight (kg)
0301 Female white 37 170.2 3.0
G302 Male white 37 184.2 934
0303 Female white 43 160.0 70.0
0304 Male white 28 1829 87.3
0305 Male black 37 177.8 168.2
0368 Male white 246 1829 1017
0367 Male white 21 193.0 823
0308 Male white 31 1829 100.8
0309 Famale white 44 160.0 8338
0310 Male white 23 1829 76.5
0311 Female Hispanic 24 180.0 80.2
0312 Female black 19 160.0 62.8
0313 Male white 23 165.1 36,2
0314 Male white 33 1803 101.3
0315 Female white . 22 138.1 396
0316 Male white 47 188.0 909
0317 Female white 22 166.4 7.0
0318 Male white 25 1682 594
Arithmetic Mean; o302 1733 0.9
Range: 191047 158.1 10 193.0 36210 108.2
AN= Allocation Nunsber,

INVESTIGATORS AND STUDY LOCATIONS: —
FORMULATION: MK-0518 final poloxamer formulation tablets 400 mg, NORVIR 100 mg capsules

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10 and 12 hours postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma MK-0518 concentrations. j
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PHARMACOKINETIC DATA ANALYSIS: Plasma concentrations of MK-0518 were used to calculate
pharmacokinetic parameters including AUC .12, Cmaxs Ci2hre Tmax, and apparent ty, for each subject in the
presence or absence of multiple doses of tipranavir + ritonavir. Geometric mean ratios (MK-0518 +
tipranavir + ritonavir/MK-0518) and associated 90% confidence intervals (Cls) of primary plasma MK-
0518 PK parameters (Ci2n, Cimax, @and AUCq.121,) were calculated for treatment comparisons.

PHARMACOKINETIC RESULTS:

Figure 1. Arithmetic Mean MK-0518 Plasma Concentration Profiles Following Multiple Oral Doses of 400-
mg MK-0518 Twice Daily With or Without Coadministration of Multiple Oral Doses of 500-mg Tipranavir +
200-mg Ritonavir Twice-Daily to Young, Healthy, Male and Female Subjects (Inset = Semilog Scale)
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Table 1. Comparison of MK-0518 Plasma Pharmacokinetics for Young, Healthy, Male and Female

Subjects Administered Multiple Twice-Daily Oral Doses of 400-mg MK-0518 with or without

Coadministration of Multiple Twice-Daily Oral Doses of 500-mg Tipranavir + 200-mg Ritonavir
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Table 2 Individual MK-0518 Plasma Pharmacokinetic Values and Summary Statistics Following Muitiple
Oral Doses of 400 mg MK-0518 Twice Daily With or Without Coadministration of Multiple Oral Doses of

500 mg Tipranavir + 200 mg Ritonavir Twice-Daily to Young, Healthy, Male and Female Subjects
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Figure 2. Individual MK-0518 C, n, Ratios (MK-0518 + Tipranavir + Ritonavir/MK-0518) with Geometric
Mean Ratio and 90% Confidence Interval Following Muttiple Oral Doses of 400-mg MK-0518 Twice Daily
With or Without Coadministration of Multiple Oral Doses of 500-mg Tipranavir + 200-mg Ritonavir Twice-

Daily to Young, Healthy, Male and Female Subjects (n=14)
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Figure 3. Individual MK-0518 AUC,.1, 1, Ratios (MK-0518 + Tipranavir + Ritonavir/MK-0518) with
Geometric Mean Ratio and 90% Confidence Interval Following Multiple Oral Doses of 400-mg MK-0518
Twice Daily With or Without Coadministration of Multiple Oral Doses of 500-mg Tipranavir + 200-mg
Ritonavir Twice-Daily to Young, Healthy, Male and Female Subjects (n=15)
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Figure 4. Individual MK-0518 Cmax Ratios (MK-0518 + Tipranavir + Ritonavir/MK-0518) with Geometric

Mean Ratio and 90% Confidence Interval Following Multiple Oral Doses of 400-mg MK-0518 Twice Daily

With or Without Coadministration of Multiple Oral Doses of 500-mg Tipranavir + 200-mg Ritonavir Twice-
Daily to Young, Healthy, Male and Female Subjects (n=15)
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SAFETY RESULTS: MK-0518 was generally well tolerated in young, healthy, male and female subjects.
No serious clinical or serious laboratory adverse experiences were reported. One subject discontinued
because of clinical adverse experiences judged as unrelated to MK-0518 by the investigator. Sixteen
subjects reported a total of 33 nonserious clinical adverse experiences, 18 of which were judged by the
investigator as possibly or probably drug related. All adverse experiences reported were transient and
rated mild to moderate in intensity with the exception of one subject who had an adverse experience
judged definitely not related to study drug and was lost to follow-up. There were no laboratory adverse
experiences reported.

DISCUSSION AND CONCLUSIONS: With co-administration of 500 mg tipranavir + 200 mg ritonavir twice
daily for 7 days, the C2n geometric mean ratio for (MK-0518 + tipranavir + ritonavir/MK-0518) was 0.45
and the 90% confidence interval for the geometric mean ratio was (0.31, 0.66). The

AUC. 12 geometric mean ratio (MK-0518 + tipranavir + ritonavir/MK-0518) was 0.76 with a corresponding
90% confidence interval of (0.49, 1.19), while the C,.x geometric mean ratio was 0.82 with a
corresponding 90% confidence interval of (0.46, 1.46).

The lower bound of 90% CI of MK-0518 C,, ratios was 0.31 (<0.4) and a few individual MK-0518 C1an
ratios were around 0.2.

We agree with the applicant proposal that raltegravir exposure changes up to a 2-fold increase in
exposure (AUC) for safety and a 60% decrease (equivalent to geometric mean ratio of 0.4) in
trough concentration (C12 ) for efficacy are not clinically relevant based on available clinical
experience.

Tipranavir a potent CYP3A and P-gp inducer. CYP3A, P-gp, and UGT1A1 are all regulated through PXR,
and it is possible that tipranavir/ritonavir is also a potent inducer of UGT1A1.

Tipranavir/ritonavir markedly reduces plasma concentrations of MK-0518. However,

approximately 100 patients received MK-0518 in combination with tipranavir/ritonavir in Phase i
trials. Comparable efficacy was observed in this subgroup relative to patients not receiving

141



tipranavir/ritonavir. Based on these data, tipranavir/ritonavir may be coadministered with Mk-0518
without dose adjustment of Mk-0518.
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Protocol 025

TITLE: An Open-Label, Randomized, 5-Period Crossover Study to Evaluate the Dose Proportionality of
MK-0518 Final Marketing Image Tablets in Healthy Adult Subjects

OBJECTIVES: To assess the dose proportionality (e.g., AUCy.., C12ty, Cinax) 0f MK-0518 final market
image tablets within the 100 mg to 1600 mg dose range in healthy adult subjects

SUBJECTS AND STUDY DESIGN: This was an open-label, randomized, 5-period, crossover study in 20
(7F/13M) healthy, male and female subjects. In each period, subjects received a single 100, 200, 400,
800, or 1600 mg dose of MK-0518 in the fasted state. There was a 4-day washout interval separating

each period.

In each period, after an overnight 8-hour fast, each subject received a single dose of MK-0518
administered with 240 mL of water.

Treatment Plan

Peniod ' 1 2 3 4 5
Subjecis
>‘ .
£ N=2 A B D E C
8 N=2 B C E A D
o N=2 c D A B E
2 N=2 D E B C A
= N=2 E A c ) B
g N=2 A C B E D
< N=2 B D c A E
B N=2 C E D B A
58 N=2 D A E c B
N=2 E B A D C
Treatmemt A: 100-my dose of MK-0518 were admmistered with 240 mi. of
watex.
Treatment B: 200-mg dose of MK-D318 adminiziered with 240 m1. of water.
Treatment C: 400-mg dose of MK-D518 adminiztered with 240 ml. of water.
Treatment D: B00-my (2 x 408 mg) dose of MK -518 administered with 248 mL.
of water_
Treatment E: 16080-my (4 x 400 mp) dose of MEK-051 8 ximmixiered with 240 ml.
of water_
! There was at least 2 4 day wash out between each period.

INVESTIGATORS AND STUDY LOCATIONS:
——_——\_—

FORMULATION: Final Market Image (——poloxamer content) tablets:100, 200 and 400 mg

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48 and 72 hours postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma MK-0518 concentrations —
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PHARMACOKINETIC DATA ANALYSIS: The plasma pharmacokinetic profile (e.g., AUC, Ciiax, Ciz2
Tmax, @and apparent t,;) of MK-0518 was calculated for each subject at each dose in this study.

PHARMACOKINETIC RESULTS:

Figure 1. Arithmetic Mean MK-0518 Plasma Concentration Profiles Following Single Dose
Administration of 100, 200, 400, 800, or 1600 mg of the Final Market Image
(FMI) Formulation of MK-0518 to Healthy, Male and Female Subjects
(N=20; inset: semilog scale)
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Table 1. Summary Statistics Following Single Dose Administration of 100, 200, 400, 800, or
1600 mg of the Final Market Image (FMI) Formulation of MK-0518 to Healthy, Male and Female Subjects

Ao M0 Con f8M} Cr23p {039

AX 00 mz | 200mz S00 my ["awgg 1600 mg j100mz| 200 mz | d00my S0Umy | 400mz | 106mg § 200mg | W0me | £00mg {3600 mz
aM EX 1242 2043 3642 §4.51 148 432 $.53 059 2611 38.2 851 1134 1884 2488
50 208 639 .74 2433 30.23 Lie 384 3% £87 1535 182 323 413 733 1282
<13 4.32 1048 1£.30 1846 £3.76 120 298 439 M 19.6% 323 1% bR | {22 2408
Mad 4.18 1303 18.80 3308 3547 iy 4.32 330 £330 %93 314 808 3543 1853 2338

T lamtsqioares geomenic weans from mined-efion ANOVA p 4 o5 the Jog d vakies with tarnss for pedod, weamseny (Categorical fived effects and subjac
(randoes #ifecs).

AM=Ad etz Mean; 4N = Allocarion anber; $D = $nndard Dwﬁ:iaa; GM = Geontenic Maay; Mad= Madisn

Trefon oy by wf0n
AN iome| MOme 0o me $6¢ m 1800 ! J0mg ] 200 | 2002 | S00sar | 1600me ! 100wz | C0wme | 400me | 800me | 1860 me
AM 28 23 32 34 25 837 058 .98 25% L40 9.0° (53 9.5 10.5° 1Ly
5D 18 15 19 12 1.3 0.1 022 923 028 a1 3.4 3.8¢ 3.4 47 38t
G - - - - - - - - - - - - - - -
Aed 30 35 3e &3 26 890 2.87 0.92 095 093 9.1 .3 1944 63 312
AM=Arithaatic Mesn, AN = Allorarion Mt ; SD = Srandard D kp; GM =G is Mean: Mad = Medisn,
KD = Valoe zot demerainad due to asufSeizne datn, :
! Harmenie Mean; Hackinife $randard Deviation.
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Table 2. Assessment of Dose-Proportionality for MK-0518 Pharmacokinetics Following
Single Oral Dose Administration of MK-0518 to Healthy Male and Female Subjects

ME-0518 PK Geometzic Mean Equivalence Brands Dose.
Pammeler M mg 700 mgs M0mg 0 my | ihme Slope (90% CI)¥ fiox Siopel Prp
AUC, . (uM-ba)! 132 1048 1830 1846 6576 0.5300 (08562, 1.0038) 750, 1250) Yes
o (M) 120 190 539 701 1967 0.5337 (0.241, 1.0433) {250, 1.250) Yez
Ciap (M) 323 518 1073 1721 2408 0.7277 (6538, 0.7919) @750, 1250) No
T () 3.00 3.00 3.00 350 200
1, @) 087 0.85 096 093 092
1y p ) 299 867 950 1052 1133

T For AUG, ., Co, a0 Ci1: Lenst-zquares geomeinic mesms fiom mixed-effects ANOVA pesformed on the: Ing transforned valnes with temms for period, treatment
(cuteporical fixed effects) snd mbject (rEndom effect).

1 Medhan fimr T,...,. Harmowic moean fir hal€ hife

§ Estimated slupe computed from mixed-effects Linear regression of lng PK w4, log dote over dose mange: 100 1o 1600 mg.

I Determimed ach that doze-adjpzted xatio of high dose (11 mg) to kv dose (100 my) is sontained within the boonds 050 to 2 00,

T Dase propmtiomtity declsred oves dose rmge from 100 1o 1600 me if 90% cenfidence interval fin slope 38 crastained within equivalence peggon fiw slope.

Table 3 Individual Values of MK-0518 AUCQ-~, Cmax, C12 hr and Summary Statistics Following Single
Dose Administration of 100, 200, 400, 800, or 1600 mg of the Final Market Image (FMI) Formulation of
MK-0518 to Healthy, Male and Female Subjects

ATCy o (8M br) Coa Crtye (nB4)
AN 100wy | 20D mg 40D g 20D g 1600 2tz | 10DmpE | 200mg | 4D0 mp AAmE | 1600mz | WDmz | X00mg | 40X mz | XD mp [ 160Dmg
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naa la.11 2450 3150 G328 s 522 10.15 1220 2363 4202 569 S£5 149 13x 3 2162
aiss 125 19.73 2318 1384 £2.00 26 178 235 248 2633 306 502 [ 2 % 134 2058
a6s 570 547 1926 3299 3428 1LAG 131 550 172 122 19 46.1 1017 3420 4.7
a368 430 412 734 27 3558 047 5] DO5 713 12 342 360 1052 1540 268
a3 404 778 3. 5148 B397 152 1] 1457 1445 3p.00 231 D14 1513 2438 3pR
ales 228 m32 M 12.60 11x39 o.5¢ x50 5.50 252 3303 14 3z3 86 o ¥ 24D
e 425 650 15.10 2632 722 |+ 115 142 1x3 592 197 266 1193 11789 2140 Mz
a7 176 1748 332 4743 BSGT7 104 797 na 7 2042 358 526 e 2520 12
aizr 420 1108 1677 3565 195 071 5% S.D8 1153 14.50 B4 745 2655 1204 22z
a2 39 1390 L1978 ar.07 14420 L7a 387 4.36 1343 4338 jas >3] 1121 m72 2678
a7z 547 538 728 1597 13D41 072 Ds4 B34 215 L& 531 m2 1044 220 345
a3 415 1200 1372 40585 aran 152 552 184 17.17 irz 22 401 1040 1258 273
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a7y EX)) 1553 1926 5365 10227 0.74 837 59 409 3paz 334 114.1 78 1506 p) K3
a3z 18] 2907 924 585 717 044 D3Iy 147 sy 187 272 7] 857 ax 0 a7
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AM 471 1242 2043 M 2451 146 432 652 1058 2811 342 521 1124 mas 25448
5D 208 639 i 2434 5021 110 pX: ) in z97 1555 z3 323 412 735 1220
et 432 1048 1z30 p- £ .78 120 10 539 701 1B.57 323 51X 1073 17 24DE
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Figure 2. Predicted Mean Curve and Corresponding 95% Confidence Bands for MK-0518 AUCO-«
Following Single Oral Dose Administration of 100 to 1600 mg MK-0518 to Healthy, Male and Female
Subjects
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Figure 3. Predicted Mean Curve and Corresponding 95% Confidence Bands for MK-0518 Cmax
Following Single Oral Dose Administration of 100 to 1600 mg MK-0518 to Healthy, Male and Female
Subjects
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Figure 4. Predicted Mean Curve and Corresponding 95% Confidence Bands for MK-0518 C12 hr
Following Single Oral Dose Administration of 100 to 1600 mg MK-0518 to Healthy, Male and Female

Subjects
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SAFETY RESULTS: MK-0518 was generally well tolerated in healthy, male and female subjects. No
serious clinical or serious laboratory adverse experiences were reported, and no subject discontinued
because of an adverse experience. 10 out of the 20 subjects enrolled reported a total of 34 nonserious
clinical adverse experiences, 14 of which were determined by the investigator as drug related. All clinical
adverse experiences reported were transient and rated mild in intensity. There were no laboratory
adverse experiences reported.

DISCUSSION AND CONCLUSIONS: After administration of single oral doses of final market image MK-
0518, MK-0518 AUC,... and Cyna, were dose proportional over the dose range of 100 to 1600 mg. MK-
0518 Cy2nr was slightly less than dose proportional over the dose range of 100 to 1600 mg; however, dose
proportionality was demonstrated over the dose range of 100 to 800 mg.

However, the variability is quite large (increasing with increasing dose levels), which implies a large
degree of uncertainty in MK-0518 exposure level.
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Protocol 026

TITLE: An Open-Label, 3-Period, Fixed-Sequence Study to Evaluate the 2-Way Interaction of MK:0518
and TMC125 in Healthy Adult Subjects

OBJECTIVES: To evaluate the effect of coadministration of TMC125 and MK-0518 on the plasma
pharmacokinetic profiles of MK-0518 (e.g. AUCq.12n, C121r, Cimax) @nd to evaluate the safety and
tolerability of multiple doses of TMC125 aione, MK-0518 alone, and TMC 125 coadministered with multiple
doses of MK-0518, and to assess the effect of MK-0518 on pharmacckinetics of TMC-125

SUBJECTS AND STUDY DESIGN: This was an open label, 3-period, fixed-sequence study in healthy »
adult subjects to assess the effects of co-administration of MK-0518 and TMC125. Twenty subjects each
received MK-0518 and TMC125 in an open label fashion. In Period 1, all subjects were administered oral
doses of 400 mg MK-0518 every 12 hours for 4 days. However, in Period 1, the Day 4 MK-0518 PM dose
was not given. Period 1 was followed by a wash-out of at least 4 days. In Period 2, the same 20 subjects
were administered 200-mg TMC125 g12 hours for 8 days. There was no wash-out between Periods 2

and 3. In Period 3, all 20 subjects received a combination of TMC125 (200 mg q12 hours) and MK-0518
(400 mg q12 hours) for 4 days. in Period 3, the Day 4 PM doses were not administered. All dosing was in
an open label fashion.

Al doses of TMC125 and MK-0518 were administered with food including days when pharmacokinetic
samples were collected.

. Subject Baseline Demographics

Age Heaght Wepht
AN | Gender | REace | {Years) {em) kg
0441 | Male | White 41 1730 TE2
0442 | Male | White 37 1E1D 1
43 | Malr | Whie 20 1A | 182
044 | Male | Blark 33 1E2.0 1000
45 | Male | White 2 1730 582
M6 | Male | Whie 3R 1R37 2% 5
0447 | Male | White 2 1752 877
4E | Male | Whie M 17r4 377
0449 | Malr | White | 37 1767 356
M50 | Male | White 24 1R7 D 1032
51 | Male | Blark 32 1730 T272
52 | Male | White 24 17Tl THER
453 | Male | White 19 1o T1R
45} | Female | White 31 1855 709
M55 | Female | White 45 1570 755
0456 | Female | Blark 29 1540 136
M57 | Female | White 29 17635 536
M52 | Female | White 30 1665 809
0499 | Female | White 23 1745 200
450 | Female | Blark 25 145.0 585

INVESTIGATORS AND STUDY LOCATIONS: ~_

FORMULATION: MK-0518 poloxamer formulation tabiets (FM!) 400 mg, TMC125 100 mg tablets
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SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10 and 12 hours postdose. Serial blood samples
were obtained for plasma concentrations of TMC-125 at pre-dose and at 0.5, 1, 1.5, 2, 3, 4, 6, 8,
10 and 12 hours postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma MK-0518 concentrationi.\’>

[

—

The bioanalysis of TMC125 was performed by _
ST - Plasma concentrations of TMC125 were determined using a

validated LC-MS/MS method. The lower limit of quantification was —————u_____-

—

PHARMACOKINETIC DATA ANALYSIS: Plasma concentrations of MK-0518 were used to calculate
pharmacokinetic parameters including AUC ¢.12nr, Cinax: C121r, Tmax, @nd apparent ty, for each subject in the
presence or absence of multiple doses of TMC125. Geometric mean ratios (MK-0518 + TMC125/MK-
0518) and associated 90% confidence intervals (Cls) of primary plasma MK-0518 PK parameters (C1ap,
Chmax, and AUCo.12,) were calculated for treatment comparisons.

The plasma pharmacokinetic profile (e.g., Ci2nr, AUCq.12 hr, Craxs Timax) Of TMC125 in the presence and
absence of MK-0518 was calculated for each subject. Geometric mean ratios (TMC125 + MK(0518/
TMC125) and associated 90% confidence intervals (Cls) of primary plasma TMC125 PK parameters
{Ci2n, Cmax, @and AUCq.19,,) were calculated for treatment comparisons.

PHARMACOKINETIC RESULTS:

MK-0518 Pharmacokinetics:

Figure 1. Arithmetic Mean MK-0518 Plasma Concentration Profiles Following Multiple Doses of 400-mg
MK-0518 Twice-Daily With or Without Coadministration of Multiple Doses of 200 mg TMC125 Twice-Daily
to Healthy Adult Subjects (Inset = Semilog Scale)
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Table 1. Comparison of MK-0518 Plasma Pharmacokinetics Following Administration of Multiple Doses of
400 mg MK-0518 Twice-Daily With or Without Coadministration of Multiple Doses of 200 mg TMC125
Daily to Healthy Adult Subjects

ME-051K + TMCIES ME D513 ME- 051K+ TMCI25 ME-0513)

N : e elntaval | W » D53 C Imeval | N i 007, Confidensr hrwaval
Paraarier Bl a7 Gramstric Mean M v Greometix Memn Mrxn Batin | for Geoooetric Mean Ratio | pysi t
Cran (a3 ? [ 1414 (713.250.6) 13 2150 {117.8 3940) 19 556 (D.34,138) 1347
AUCy,a(ant | 18| &R #|a7m 13 n {502,531 19 1 0.8 110 o348
Camid}® B[ 1m 0.89.2.19 U] 17 (1.28.345) ] (111 {042, 115) 8313
Ty (1) 1| 308 13 150 » 11l [LERTL
aieam sugnare eror an lng-acale
’Mmm@alﬁmlﬂtmdﬁnﬂhﬁmm“\’h k d on the aatoral-Ing bowvft d vabwea
$ Modin reprmrted B T,
! Bodgea T shom: X of med difference with crarespoading 0% Cl fix tree median treatmont diffemoce.

Table 2. Individual MK-0518 Plasma Pharmacokinetics and Summary Statistics Following
Administration of Multiple Doses of 400 mg MK-0518 Twice-Daily With or Without Coadministration of
Multiple Doses of 200 mg TMC125 Twice-Daily to Healthy Adult Subjects

€y, M AUCy o, pM-hr Y p W
AN A c /A A C |[ca| a C |ca | a € | caA
o441 | 398 | 5873 | 1475 | 406 | 951 | 234 {140 | 13> |09y | DO | 0O | ©Oa
0442 | 10320 | 1303 | D13 | €31 | 1141 | 123 | 250 | 286 | 114 | DD | 4D | a4n
043 | 333 1”a ps1 | 160 | 231 | 138 | D62 (D67 | 10% | DD | 40 | 4m
oHd | I8 567 150 | 346 | 63% | 399 | 140 [ 176 {260 | 15 | 10 | 45
0445 | 1724 | 210 | 131 | 7SR | AT | 059 | 142 | 127 (0f0 | 6D | 20 | -ap
o6
0447
0442
oy
0450

2R 72213 bDs 6546 554 188 | 117 134 L% D5 LX) -as
1143 1218 1.2 540 463 0f5 | 129 { 116 | 09D bD. X EX:)
7 7 D31 417 5313 124 | nAS 124 142 10 20 10
4028 4703 119 275 3 111 D4z Ds] 108 [1L2] 50 50
34 1074 147 256 547 214 | D73 DS 134 10 50 3a
a451 9113 ELF bD3 370 259 045 132 nsG | 473 Do a0 a0
0452 62 R 184.7 D24 153% 4631 043 | 241 111 as4 15 15 04
0453 i k31 D51 3100 ¥ v 127 | Dos 102 155 15 4.0 25
0453 | 42070 1424 o3 1631 1034 | 043 | 421 | 225 | 053 120 ao -120
0455 54 8§12 D13 307 562 0.1 | pal 144 | 01% 15 20 05
0458 DE.3 24527 2542 1228 | XD 065 | 418 | 245 | 05D 50 120 7a
0457 10308 202 0 Dilz 1877 | 2515 13 | 515 753 148 10 a0 490
0459 2023 1937 D125 2356 4.0t 028 | 442 131 a2y 15 10 25
a46a 134 2250 123 S0} 132.00 144 | 230 | 290 126 10 50 o
AM

75 3153 — 9.62 T4B5 — 243 192 — 10 32 -
5D 9574 5540 - i1 51» - 21268 18 — 29 29 —
Med 34 1303 — 556 801 — 140 1131 — 1.5 ) 1.2

Gt 2160 9.4 D56 70 522 080 | 1.74 | 154 | 22D — — —
Treatment A- 400-mpz ME-05)% qlZh = 3.5 doys.
Treatmen C: 400-mp ME-DS18 + 200-mg TMC125 nl2hx 3.5 days
AN = Allncatinn Nomber; AM = Arithmetic Mean; 5D = Stmdant Deviation; Med = Median; GM = Gromeiric Mran
T ROC Tpea, TEpAPoenix Hadzes Lehynan patimate of median trextmess: difference
’szﬁcmumpmdﬁmhssmmm m ANOVA perdomed pa the miursl-log taosformed valors
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Figure 2. Individual MK-0518 C,,\, Ratios (MK-0518 Coadministered With TMC125/MK-0518
Administered Alone) With Geometric Mean Ratio and 90% Confidence Interval Foliowing Muitiple Doses
of 400 mg MK-0518 Twice-Daily With or Without Coadministration of Multiple Doses of 200 mg TMC125
' Twice-Daily to Healthy Adult Subjects
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Figure 3. Individual MK-0518 AUC.1» 1, Ratios (MK-0518 Coadministered With TMC125/MK-0518
Administered Alone) With Geometric Mean Ratio and 90% Confidence Interval Following Muitiple Doses
of 400 mg MK-0518 Twice-Daily With or Without Coadministration of Multiple Doses of 200 mg TMC125
Twice-Daily to Healthy Adult Subjects

AUCy.131y (et} - Log Scale

4.00

200

1.00

.50

025

7

© # o/} oo

GMR 080
o Bi% CI: [DOR, 1.19)

151



Figure 4. Individual MK-0518 C.x Ratios (MK-0518 Coadministered With TMC125/MK-0518
Administered Alone) With Geometric Mean Ratio and 90% Confidence Interval Following Multiple Doses
of 400 mg MK-0518 Twice-Daily With or Without Coadministration of Multiple Doses of 200 mg TMC125

Twice-Daily to Healthy Adult Subjectscts
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TMC-125 Pharmacokinetics:

Figure 5. Arithmetic Mean TMC125 Plasma Concentration Profiles Following Multiple Doses of 200-mg
TMC125 Twice-Daily With or Without Coadministration of Multiple Doses of 200 mg MK-0518 Twice-Daily
to Healthy Adult Subjects (Inset = Semilog Scale)
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Table 3. Comparison of TMC125 Plasma Pharmacokinetics Following Administration of Multiple Doses of
200 mg TMC125 Twice-Daily With or Without Coadministration of Multiple Doses of 400 mg MK-0518
Twice Daily to Healthy Adult Subjects

MR8 + TVC103 THCI2S ORI = TME118 TME133)
Pharmacokisesic N | Geowmeric | 85% ConldecceInterval | N | Gepmetrx | 950% Leniidense miares) | N Z ! 3% Confi Taverval
Pataersy Wang for Gaomenic Meon Mesc for Geamantic Mazy ManRaie | frleemenicMenRadeo | msa
Cines (OETLY T ) % 7335, 33%) 5 3% B08. 550 i ERE] A18.1.20 0418
ATConn ] 6 {5633, 32405 ] eus FEE BTN 1% 118 0.65, 116 2o
{ngrhrzoly ¢
g gLy ® 44 633.926) 1 734 wonesy o 104 IR 8417
Lo B Wi ey 19 48¢ i a8t c1e.08f
* Mean square ermoy on Jozesoale,
¥ Guometric mea congputed frowm least squares astimate from an ANOVA performed an the nanualdog nassformed values.
* Median reported for Tuw.
i Fodzes-Labnan ast of mads Jiffe with ponding 90% C1 for true median traatment differanca,
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Table 4. Individual TMC125 Plasma Pharmacokinetics and Summary Statistics Following Administration
of Multipie Doses of 200 mg TMC125 Twice-Daily With or Without Coadministration of Multiple Doses of
400 mg MK-0518 Twice-Daily to Healthy Adult Subjects

Ci. Nl AUC, 404, np-hrfml. €, DL Tz, b
AN R c (o)1 R C ;] B c R | B C CEH
o4 | 168 | a0 | 133 | 471D T4 110 | =2 2 DS5 | 4D | S0 10
42 | 513 | 456 | 0B1 001 7378 D53 | 117 02 105 | 4B | 10 | -18
o441 | 234 | 286 | 1014 | a3 nn 108 | 516 E3v) DS® | 4D | 40 | aog
434 | I55 | 374 | 105 5420 an 114 | 524 S48 110 | 2p | 2o | 4@
0445 | 455 | 357 | o080 7054 5514 p7e | aoa 502 DF5 | ID | 40 14

kL E ] 436 127 5133 s | 115 512 511 10D 5D 20 aa
438 517 120 &7 228 1.9 53 938 1D 4.D 10 -1
IR s ni L1z 5769 11450 1.7 1adn 1400 138 4.D 10 -10
492 T4 148 2785 10770 123 1080 1150 1.08 5D 50 a0
5D 114 254 123 3584 1253 134 462 542 14D 5D io 20
451 T2S a4 127 12870 14400 1.12 1510 17700 113 4.0 40 a0
o452 420 4318 104 &510 7142 1.08 i 5 1.0% 1D 10 aa

453 518 513 o049 2013 7516 Doy 924 ™a DS 5D 40 ~-10
D454 125 520 100 4191 584 121 T4E 204 11 5D 20 ag
55 252 381 1723 5310 5541 1.04 767 523 Dl ib 10 aa
o458 231 £l 153 370 3352 145 435 ans 137 =D 50 aa
™57 142 172 108 2550 2602 105 200 26x [11-7) 5D 40 -10
450 10 30 L12 aniz 5248 DE? 22 824 D7E | XD 5.0 30
46D B3% I3 1258 9732 11250 122 1010 1280 119 sDb 4.0 -10
AM 1044 478 —_ 5564 7334 - = 9 - 44 EL —
162 204 - 2500 29317 — 279 315 - 113 (1] —
Mind 155 438 - 851D 7102 - x0G ™2 — 40 40 05t
't 173 410 L7 a216 az13 1.18 i 766 104 - - —

Textment B:- 200-mx TMC125 g% x X dayx

Teximent C: 400-mx ME-G512 + 200-mg TMC125 qi2bhx 3.5 days

AN = Alincation Nuniber; AM = Arthmetic Mean; SD = Standand Deviztion; Med = Median:; GM = Genmetric Mea

* Foc T, Tepeesents Hoidpys Letnnas evtimate of medion oresment diffmence
’Gmﬁknmcumﬂﬁmhimﬂiumﬁnmmmwn pefomed on the mutural-lax tramsfemed valoes
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Figure 6. Individual TMC125 Cy, , Ratios (TMC125 Coadministered With MK-0518/TMC125 Administered
Alone) With Geometric Mean Ratio and 90% Confidence Interval Following Multiple Doses of 200 mg
TMC125 Twice-Daily With or Without Coadministration of Multiple Doses of 400 mg MK-0518 Twice-Daily
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Figure 7. Individual TMC125 AUCg. 12 1 Ratios (TMC125 Coadministered With MK-0518/TMC125
Administered Alone) With Geometric Mean Ratio and 90% Confidence Interval Following Multiple Doses
of 200 mg TMC125 Twice-Daily With or Without Coadministration of Multiple Doses of 400 mg MK-0518

Twice-Daily to Healthy Adult Subjects
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Figure 8. Individual TMC125 Cmax Ratios (TMC125 Coadministered With MK-0518/TMC125
Administered Alone) With Geometric Mean Ratio and 90% Confidence Interval Following Multiple Doses
of 200 mg TMC125 Twice-Daily With or Without Coadministration of Multiple Doses of 400 mg MK-0518

Twice-Daily to Healthy Adult Subjects
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SAFETY RESULTS: Administration of MK-0518 with concurrent administration of TMC125 was generally
well-tolerated. No serious clinical adverse experiences were reported and no subject discontinued due to
an adverse experience. A total of sixteen subjects reported a total of forty-four non-serious clinical
adverse experiences, twenty-one of which were deemed by the investigator to be possibly related to
either drug. The most common drug related adverse event was headache. There were no laboratory
adverse experiences reported in this study. All adverse experiences reported were transient and rated
mild to moderate in intensity.

DISCUSSION AND CONCLUSIONS: With co-administration of 200 mg TMC125 twice daily for 12 days,
the MK-0518 C2,, geometric mean ratio for (MK-0518 + TMC125/MK-0518) was 0.66 with a 90% CI of
(0.34, 1.26). The AUCy.12n geometric mean ratio (MK-0518 + TMC125/MK-0518) was 0.90 with a
corresponding 90% confidence interval of (0.68, 1.18), while the Cp.x geometric mean ratio was 0.89 with
a corresponding 90% confidence interval of (0.68, 1.15).

The 90% confidence interval is quite wide implying a large degree of uncertainty in the effect of TMC125
on MK-0518 C,, .. This makes a definitive conclusion about the magnitude of the effect difficult.

The applicant concluded that effects up to a 2-fold increase in exposure (AUC) and a 60% decrease
(equivalent to geometric mean ratic of 0.4) in trough concentration (C,,) were considered to be not
clinically relevant based on available clinical experience from Phase | and Phase I studies with regard to
safety and efficacy.

The lower bound of 90% CI of MK-0518 C,2,, ratios was 0.34 (<0.4) and a few individual MK-0518 C,
ratios were much lower than 0.4.

The effect of MK-0518 on the pharmacokinetics of TMC125 is negligible. TMC125 C1, 4, is unaffected
when dosed in the presence of 400 mg MK-0518 with a geometric mean ratio of 1.17 and a 90%
confidence interval of (1.10, 1.26). AUCq.12+ with @ GMR of 1.10 and 90% ClI of (1.03, 1.16), C.x with a
GMR of 1.04 and a 90% C! of (0.97, 1.12).
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Because TMC125 has not been approved, the drug interaction data described in this report will not be in
the raltegravir label until TMC125 approval.
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Protocol 028

TITLE: An Open-Label, Randomized, 2-Period Crossover Study to Assess the Effects of a High-Fat Meat
on the Safety, Tolerability, and Pharmacokinetics of a Single Oral Dose of MK-0518 Final Market Image

Tablet in Healthy Adult Subjects

OBJECTIVES: To evaluate the effect of a standard high-fat meal on the pharmacokinetics of a single
400-mg dose of MK-0518 final market image (FMI) tablet

SUBJECTS AND STUDY DESIGN: This was an open-label, randomized, 2-period crossover study to
assess the effects of a high-fat meal on the safety, tolerability, and pharmacokinetics of a single oral dose
of MK-0518 FMI. Twenty healthy male and female subjects (13 M/7 F) were administered a single orai
dose of 400 mg MK-0518 FMI following a standard high-fat meal and in the fasted state in 2 treatment
periods. The order of administration (fed or fasted) was randomly assigned. There was a minimum of a 4-

day washout interval between Period 1 and Period 2 dosing.

Treatment Plan

Sakects (M=2T) Pericd 17 Prind 2
1] 4DD mp MK D51 fnd 400 wp ME-051K Fxawed
1D 40D rp ME-D512 faird 400 wxz ME-051E fed
T e will T 2 Twiniram of & 4-dxy wrsshont inleywal betwreen Fevind 1 and Pecind 1
dogng

Subjects received 2 treatments; 400-mg MK-0518 FMI after a high-fat meal (fed) approximately 5 minutes
after consuming the meal and 400-mg MK-0518 FMI after an 8-hour fast (fasted). The caloric content of
the high-fat meal followed the recommendations for food-effect bioavailability studies for the FDA and

contained the following:

Total fat=67.56 g
Total carbohydrates = 77.96 g

Total protein = 56.78 g ’
Total calories (kcal) = 1157.52 (613.61 in fat, 314.70 in carbohydrates, and 229.21 in protein).

INVESTIGATORS AND STUDY LOCATIONS:
\_—\ .

FORMULATION: MK-0518 400 mg FMI tablets

SAMPLE COLLECTION: Serial blood samples were obtained for plasma concentrations of MK-
0518 at pre-dose and at 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48 and 72 hours postdose.

ASSAYS: Validated HPLC-MS/MS assays were used for plasma MK-0518 concentrations. \7

S S

L/
PHARMACOKINETIC DATA ANALYSIS:

The plasma pharmacokinetic parameters (e.g., C12 hr, AUCO-=, Cmax, Tmax, and apparent t'2) of MK-
0518 were calculated for each subject after a single-dose of 400-mg MK-0518 FMi tablet in the fed and
fasted states. 90% confidence intervals were constructed for the geometric mean ratios (fed/fasted) of

MK-0518 AUCq.., Cimax @and Ciay,, respectively.
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PHARMACOKINETIC RESULTS:

Table 1. Comparison of MK-0518 Plasma Pharmacokinetics in Young, Healthy, Male and Female Subjects

Administered Single Oral Doses of 400 mg MK-0518 in the Fasted State and After a High-Fat Meal

400-mg Fed 400-mg Fasted {400-mg Fed/400-10g Fasted)
Phanemacokinetic | Geometrie 35% CI for Geometric 95% C1 for Geomsiric 50% C1for
Parameter N Mean GeometricMeamn | N Mean Geometric Mean | N Menn Retic | Geometsic Mean MsSE

AUCq.., (aMebef* 20 12.27 (8.75,17.20) 20 1033 {3.37, 1448) 20 118 €91, 1.59) 4.229
Congs (WMY 20 131 (1.18, 3.10) 20 291 {1.79,432) 20 0.66 0.44,098) 0.526
oz (0¥ 20 460.3 {3239, 6342 3G 34.1 {38.1,769) 26 8.51 {3.52,13.12) 0.624
Ty (5 20 10.0¢ 26 1.8 26 730 5.3, 88!
1 by 14 1.19¢ 19 0.95¢ 13 048 (D.19, 0.57 §
1, B {li) 20 102 20 9.8f 20 1! (28,59
© Menn square exvor on log-seale. ]
 Geometric mean computed from least squares estimate from an ANOVA performed on the nataral-log ransformed values,
§ Median reported For Tux 2nd halflife.
f Hodges-Lehman estimate of siedian trenstment difference with correspondiag 90% CT for tre median ireatment difference.

Figure 1. Arithmetic Mean MK-0518 Plasma Concentration Profiles Following Single Dose Administration
of 400 mg of the Final Market Image (FMI) Formulation of MK-0518 to Young, Healthy, Male and Female

Subjects Fasted or Following a High-Fat Meal (inset: semilog scale)
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Table 2. Individual MK-0518 Pharmacokinetic Parameter Values and Summary Statistics Following Single
Dose Administration of 400 mg of the Final Market Image (FMI) Formulation of MK-0518 to Young,
Healthy, Male and Female Subjects, Fasted or Following a High-Fat Meal

AU, -y [ Crp- oM T I

AN Red Pated {FrdFas)y Pl Feded FredFas) Pl Fasied (FedFast) Fed Pued (PediFmt)
4 30N 26.38 -1 1] 10.5% 1238 oIk 1233 n?e 1.5% 5 15 35
i v ] 3.1 263K -1 )] a3 718 B3s 12383 e 1730 16 o3 155
iz ] 13£8 s 3£5 23 o L] -1 k.14 n £ S 18
34 559 761 oE? ooa 534 B pic¥ E 1) 417 18 D5 s
o435 1618 7.4 ane 105 1.57 181 402 8 5k 7, 14 s 110
0138 1328 s 244 123 145 138 1EE03 304 5185 n 4 [ 1]
D437 (1] 2N |-No3 035 an RIE 140 333 50 [ 1 S8
[12%1 150 14 551 057 a3 ap4 917 M1 1334 10 1 b
0429 513 &34 2.4 o7 17 -] 5119 453 115 1] 3 3]
0430 34 1939 23k 13 508 -3 ] 1744 ERE 19 K 3 50
0431 2119 3176 111 143 763 -F k.18 578 5375 1n 15 185
D432 42 1560 151 (1511 036 B39 0740 317 1599 12 3 10
0433 35E3 275 123 1195 5 -3 SH.5 67.3 2354 ] 15 45
D434 1828 51 i1 574 108 $31 e 452 1721 10 B 40
D435 4158 554 -} L D.os a0l - § ns3 7.1 124 ] 3 13
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Figure 2. Individual MK-0518 AUCO-- Ratios (Fed/Fasted) With Geometric Mean Ratio and 90% Cl in
Young, Healthy, Male and Female Subjects Administered Single Oral Doses of 400 mg MK-0518 in the
Fasted State and Following a High-Fat Meal (n=20)
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Figure 3. Individual MK-0518 Cmax Ratios (Fed/Fasted) With Geometric Mean Ratio and 90% Cl in
Young, Healthy, Male and Female Subjects Administered Single Oral Doses of 400 mg MK-0518 in the
Fasted State and Following a High-Fat Meal (n=20)

Ratio of C_,_- Log Scale

58 7

207

16

035 7

1

L ELRYE TR

GME: 066
DA% CI- (344, 0.0%)

Figure 4. Individual MK-0518 C12 hr Ratios (Fed/Fasted) With Geometric Mean Ratio and 90% Cl in
Young, Healthy, Male and Female Subjects Administered Single Oral Doses of 400 mg MK-0518 in the
Fasted State and Following a High-Fat Meal (n=20)
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Figure 5. Individual MK-0518 Tmax Differences (Fed-Fasted) With Estimated Median and 90% Cl in
Young, Healthy, Male and Female Subjects Administered Single Oral Doses of 400 mg MK-0518 in the
Fasted State and Following a High-Fat Meal (n=20)
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SAFETY RESULTS: MK-0518 was generally well tolerated. No serious clinical or serious laboratory
adverse experiences were reported and no subject discontinued because of an adverse experience.

DISCUSSION AND CONCLUSIONS:

The primary difference between the phase | poloxamer formulation of MK-0518 relative to the FMI
formulation is the relative amount of the poloxamer excipient. There was no food effect of the phase |
poloxamer formulation. The difference in poloxamer excipient may be the cause of the difference in the
sensitivity of absorption rate to ingestion with a high-fat meal; though the precise cause is not known.

Phase Il and lll studies conducted with the Phase II/I1I/FMI formulation have been conducted without
regard to food based on the initial food effect data from earlier formulations including the phase |
poloxamer formulation.

On average, a high-fat meal resulted in 19% increase in AUC, 34% decrease in Cmax, 750% increase in

C12hr and 7.3 hour delay in Tmax with MK-0518 final market image formulation. However, the variability
is quite large.
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In Vitro Studies

A. Metabolism in Liver Microsomes and Hepatocytes
Methods:
Incubations: Rat, dog, and human liver microsomes were obtained from — —..
/
! /
-‘ /
| j
Results:

In rat, dog, and human liver microsomal incubations fortified with NADPH, no significant metabolism of
MK-0518 was observed after 1-hr incubation period in all three species. The results indicated that there is
little biotransformation of the compound by cytochromes P450.

The major metabolite identified in all three species in hepatocytes was the phenolic glucuronide derivative

M2. Minor metabolites that were presented in all three species included the glucose conjugate of MK-
0518 (M1) and the acetyl hydrazine derivative (M3).
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Figure 1. HPLC-Radiochromatograms of Metabolites of [*“C] MK-0518 in Rat, Dog, and Human
Hepatocyte Incubations (37°C, 4 hr, 50 uM)

| z
3.3 1e.2 28.¢ 3.3 8.0

50.5
3q0! .
e 400/
5
e
£ a0
band
&
4
% 200
=
32
& 10
[ = === S === e =
0.3 1803 0.0 3.3 ER) $5.8
sccj ¥ i
460!
azen
o0t
s
Sfrmrt— .
a9 3.0 0.0 FENY 6.9 s0.9
Time {min)

Appears This Way
On Original

164



Figure 2. Structures of Metabolites of MK-0518 Identified in Rat, Dog, and Human Hepatocytes
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B. UGT Phenotyping
Methods:

Liver Microsomes: A pool of human liver microsomes were obtained from ~——————

]
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Results:

A typical radiochromatogram of an extract after incubation of ['*C] MK-0518 with UDPGA-fortified pooled
human liver microsomes is shown in Figure 3. Formation of MK-0518-glucuronide (M2) was confirmed by
HPLC-MS/MS. In studies using cDNA-expressed UGTs, MK-0518 (5 and 50 uM) was converted to M2 by
UGT1A1, 1A3, and 1A9 but not UGT1A4, 1A6, 1A7, 1A8, 1A10, 2B4, 2B7, 2B15, and 2B17 (Figure 4).
The apparent Km for MK-0518 glucuronidation by UGT1A1 and UGT1A9 was 98 + 16 and 296 + 55 uM,
respectively (Table 2). By comparison, the Km for pooled human liver microsomes was 205 + 23 pM.

The formation of M2 correlated highly (r = 0.88 and 0.91 at 5 pM and 50 uM MK-0518, respectively) with
estradiol 3-glucuronidation (marker for UGT1A1 activity, Table 3). Correlation with other two UGT marker
activities was weak i.e., r = 0.02-0.15 for trifluoperazine glucuronidation (UGT1A4) and r = 0.15-0.21 for
propofol glucuronidation (UGT1A9). Formation of M2 in pooled human liver microsomes was inhibited by
typical UGT1A1 substrates, bilirubin (ICs = 7.1 uM) and estradiol (ICso = 53 uM). In addition, atazanavir
(a selective UGT1A1 inhibitor at sub-micromolar concentration inhibited the glucuronidation of MK-0518
with an ICs, of 0.5 uM. However, no inhibitory effect was observed with imipramine (ICs, >500 uM), a
substrate/inhibitor for UGT1A3 and 1A4 (Figure 5).

These results demonstrated that UGT1A1 plays a major role in the glucuronidation of MK-0518 in pooled
human liver microsomes.
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Figure 3. A Representative Radiochromatogram of an Extract After Incubation of [”C] MK-0518
(5 uM) with Pooled Human Liver Microsomes in the Presence of UDPGA
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Figure 4. Metabolism of [*C] MK-0518 to M2 by cDNA-Expressed Human UDP-Glucuronosyltransferases
at 5 yM and 50 uyM Substrate Concentrations

05
04
B 8 5uM
E 0a L 50 uM
E
%h 02
01
0w
RS 29 A 20 A
& ¥ «"‘!}«5"«"&«*&«"@«"‘9 & T BB P
c?c}‘P FPLFLP FFFF LS &

167



Best Available Copy

Figure 5. Inhibition of Formation of M2 by Bilirubin, Estradiol, and Imipramine in Incubations of MK-0518
(200 puM) with UDPGA-Fortified Human Liver Microsomes
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Table 1. Kinetic Parameters for Glucuronidation of [14C]MK-0518 by cDNA-Expressed UDP-
Glucuronosyltransferases and Human Liver Microsomes

DNA-expressed UGT Ko (UM) ¥z (nmnl/rmn/mg)
1A1

1A9
Human liver microsomes™ .

? Ppoled human hiver microsom:

Table 2. Correlation of Various Human Liver Microsomal UDP-Glucuronosyltransferase Activities with the
Formation of ['*C] MK-0518 Glucuronide (M2)

Activity UGT Correlaton Coeflicient (r)
5uM 50 uM
Estradiol 3-glucuromidabon UGTI1A1l - ‘
Tofluoperanne plocaromdation UGT1A4
Propofol ghicuromdation : UGTI1AY
C. Inhibition of Human Liver Microsomal Cytochromes P450

Methods:
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Results:

. MK-0518 was shown to be a weak inhibitor (ICso >100 uM) of all seven CYP activities.

Table 3. Evaluation of MK-0518 as a Non-Preincubation-Dependent Inhibitor of Seven CYP Activities in
Pooled Human Liver Microsomes

_ Conc.
B Enzyme Reacthon Compounnd
8, Tvolved | (Subsirate concentration) Testod R"'g"'m ICs0 (uM)
O CYPIA2 | Phenacetin O-deethylation Fhivoxamine 0005-10 | ———
_Q (100 pM) MK-0518 0.05- 100 >100
-g CYP2C8 | Taxol 6 hydroxylation Quercetin 0.02-50 —_—
= (15 pM) MK-0518 0.05 - 100 >100
g CYP2C9 | Diclofenac 4" hydroxylation | Sulfaphemazole 0005 - 10 _
< (10 uM) ME._0518 005-100 | >100
%o (S)- Mephenytoin 4 (R) N3 benzyl-
L7 _
& cYmele | bemobarbatel 0005-10 | ———o
2] (80 pM) MK-0518 005-100 | >100
CYP2D6 | Bufuralol 1-hydroxylation | Quinidine 0005-10 | ——
(S pM) MK-0518 0.05-100 >100
CYP3A4 Testosterone 68 hydroxylation | Ketocopazole 000510 —
(60 M) MK-0518 0.05- 100 >100
. - N-{o-methylbenzyl)- _
CYP?B6 | Bupropion hydroxylation Lo ' 0.005- 10 —
(100 M) MK-0518 0.05 - 100 >100
D. Inhibition of Human UGT1A1 and UGT2B7
Methods:

<
L

Results:

MK-0518 did not potently inhibit UGT1A1-catalyzed estradiol 3-glucuronidation and UGT2B7-catalyzed
AZT glucuronidation in pooled human liver microsome. ICs, values were higher than 50 uM for both UGT

activities.
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Table 4. Evaluation of MK-0518 as an Inhibitor of Glucuronidation of B-Estradiol (UGT1A1) and AZT
(UGT2B7) in Pooled Human Liver Microsomes

Tnhibitor MK-0518 | Substrate: estradiol (UGT1A1) Substrate: AZT (UGTZBT)

Concentration (M) | 9% of the control SD % of the control SD
0.00 100 4 100t NA
0.07 92 4 108 n
021 136 18 90 10
0.62 107 10 9 20
185 17 NA o5 13
5.56 NA* NA* 96 14
16.67 126 5 83 14
50.00 95 12 3 7
ICs >50 NA >50 NA

T n=1

NA =not apphlicable.

NA®* =no data collected.

E. Induction of CYP3A4

Methods:

- \/

Resuits:

MK-0518 (up to 10 pM) did not induce CYP3A4 RNA expression or CYP3A4-dependent testosterone 6p3-
hydroxylase activity.
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Table 5. Evaluation of MK-0518 as a Cytochrome P450 3A4 Inducer in Human Primary Hepatocytes

Human Dopox #1
CYP3A4 RNA Testosterone 68-OH
Componnd 24 hr 48 hr 48 bx
Rel Amonnt  P-Value | Rel Amount  P-Value | Rel Amonnt  P-Value
10 uM RIF <0001 <0.001 <001
0.1 pM MK-0518 0591 <0).001 086
1 pM MK-0518 <0.001 0.011 099
10 pM MK-0518 0.001 0.009 067
Human Dono} #2
CYP3A4RNA Testosterone 68-OH
Componnd 24 by . 48hr A8 hr
Rel Amount P-Valie | Rel Amount P-Value | Rel Amount  P-Value
10 yM RIF <0001 __ <0.001 <001
0.1 pM MK-0518 0379 0425 099
1 uM MK-0518 095 0098 098
10 pM MK-0518 0216 0719 <001
Bold values are statistically different from controls.
F. Plasma Protein Binding and Blood-to-Plasma Partitioning

Methods:

/

£

Results:

+

The average binding was 70, 74, 70, and 83% for mouse, rat, dog, and human, respectively. Plasma
protein binding was independent of MK-0518 concentrations (2, 5, and 10 pM) in all species. The blood-
to-plasma ratio of MK-0518 was independent of its concentration (0.9, 4.5, and 18 uM). MK-0518 bound
minimally to the components in blood cells from rats and human, the mean blood-to-plasma ratio was 0.7
for rat and 0.6 for human. The blood-to-plasma ratio was slightly higher in the dog (0.9).
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Table 6. Protein Binding of MK-0518 in Mouse, Rat, Dog, and Human Plasma

Species C"“&m % Bound
Mouse
Rat
Dog
Hmnan k

Table 7. Blood-to-Plasma Concentration Ratios of MK-0518 in Rat, Dog, and Human

MK-0518 Species
Concentration (LM) Rat | Dog | Human
09 ' '
45 Q ;
18 B o
Mean+SD | 0701 [ o9=xo1 | o6x00
G. P-Glycoprotein Transport
Methods:
Results:

The results demonstrated that MK-0518 is a substrate for human, mouse, and rat P-gp.
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Table 8. Transcellular Transport of MK-0518 and Verapamil Across L-MDR1, L-mdr1a, and L-Rmdr1a,
and LLC-PK1 Cell Monolayers

q B-A/A-B Ratio
i LMDRI | Lmdrla | LRmirla | LLCPKI
MK-0518 -
Verapamul . )
H. P-Glycoprotein Inhibition

EVIVIPTR IR I

Results:

MK-0518 over a concentration range of 1 to 100 pM did not affect [*H] vinblastine (VBL) accumulation in
L-MDR1 and KB-V1 cell lines. In contrast, in the presence of a typical P-gp inhibitor, cyclosporin A (CsA),
cellular accumulation of [3H] VBL was increased 10- and 12-fold in L-MDR1 and KB-V1 cells, respectively.
These results indicate that MK-0518 is not an inhibitor of human P-gp.
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Table 9. Cellular Accumulation of [3H] Vinblastine in the Presence of Increasing Concentrations of

MK-0518
L-MDRI1 LLC PK1
Treatment Cell-Accomulation | Cell- Accurmlation |  Ratio® (%)
Control 0.006 = 0.003 0.025 + 0.001 226
AMK-0518 (1 uM) 0.009 + 0.001 0.071 = 0.001 122
+MEK-0518 (5 pM) 0.009 + 0.001 0.071 + 0.001 13.1
+MK-DS1E (10 uM) 0.007 + 0.000 0.066 + 0.007 10.8
+MK-D518 (25 uM) 0.008 -+ 0.000 0.063 + 0.006 133
+MEK-0518 (50 uM) 0.008 = 0.000 0.066 = 0.001 12.1
+MK-0518 (100 pM) 0.007 + 0.001 0.064 + 0.006 102
+CsA {10 pM) 0.059 + 0.007 0.051 £ 0.011 1144
(b) EB-V1and KB-31 Cells
KB-V1 KB-3-1
Treatment Cell-Accomulation | Cell-Accummlation | Ratio® (%)

Comntrol 0.008 = 0.001 0.089 + 0.003 94
+MK-0518 (1 uM) 0.015 =+ 0.004 0.190 + 0.004 8.1
+MK-0518 {5 M) 0.015 + 0.000 0.181 + 0.010 83
AMK-0518 (10 uM) 0.014 = 0.002 0.182 + 0.017 74
+MK-D518 (25 uM) 0.011 = 0.002 0.165+ 0.022 69
+MK-0518 (50 uM) 0.009 = 0.001 0.159 + 0.005 56
+MK-0518 (100 uM) 0.005 +0.001 0.148 + 0.014 32
+CsA (10 pM) 0.108 -+ 0.007 0.103 £ 0.017 104.1

Results are expressed ax cell-associated amounts normalized with sum of the amonnts of
cell-associated and in supematant.
* Rabio represents cell-accamulation in P-pp expressing cells divided by that in control

cells.
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4.2 Consult Review

4.2.1 PHARMACOGENOMICS REVIEW

NDA: 22145 Submission Date(s): April 13, 2007
Generic Name Raltegravir (MK-0518)
Pharmacogenomic Shashi Amur, Ph.D.

Reviewer

Applicant Merck

Formulation; Strength(s) 400 mg

Indication In combination with other anti-retroviral agents for
the treatment of HIV-1 infection in treatment-
experienced patients with evidence of HIV-1
replication despite ongoing antiretroviral therapy

Background: Raltegravir is metabolized by UGT1A1 with minor contributions
from UGT1A3 and UGT1A9. One of the polymorphisms in the UGT1A1 gene, the
variation in the number of TA repeats in the TATA box of the promoter, has been
studied extensively. This polymorphism, designated UGT1A1 * 28, has 7 TA
repeats instead of the 6 TA repeats observed in wild-type and results in
attenuated expression of the isoenzyme. UGT1A1 plays an important role in
bilirubin glucuronidation and mutations in UGT1A1 are responsible for
hyperbilirubinemia. Correlation of UGT1A1*28 genotype, SN-38 exposure (AUC)
and increased risk for irinotecan toxicity (diarrhea and neutropenia) has also
been shown'. This resulted in the recommendation of lower starting doses of
irinotecan in patients homozygous for UGT1A1*28 polymorphism.

Data analysis: The applicants have studied the impact of UGT1A1*28
polymorphism on pharmacokinetic parameters such as AUC, Cmax and C12hr in
48 healthy subjects that have UGT1A1 *1/*1 or UGT1A1*28/*28 genotype. At the
time of review, analyzed data from seven UGT1A1 *28/*28 subjects and four
UGT1A1 *1/*1 subjects was provided by the applicant.

A significant inter-individual variation was found in AUC,... and Cmax values that
made the task of finding a difference in the AUC or Cmax between the
UGT1A1*1/*1 and UGT1A1 *28 subjects challenging. Given the small sample
size, 7 UGT1A1 *28/*28 and 4 UGT1A1 *1/*1 subjects, and huge inter-individual
variation, it is not possible to conclude whether the pharmacokinetic parameters
are affected by the UGT1A1 genotype. ‘
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Suggestions for Continued Studies

Higher levels of serum bilirubin were observed in the raltegravir arm of patients
who were also receiving atazanavir, an inhibitor of UGT1A1. In the presence of
atazanavir, patients with UGT1A1 *28/*28 are likely to be more affected during
raltegravir treatment. In support of this possibility, indinavir, an inhibitor of UGT
enzyme activity?, has been reported to induce unconjugated hyperbilirubinemia
in up to 25% of patients.

UGT1A1 genotype should be tested in patients receiving raltegravir and
atazanavir, especially in the patients who show elevated serum bilirubin levels
and the correlation of UGT1A1*28/*28 and elevated serum bilirubin levels should
be examined.

REFERENCES:

1. Ramchandani RP et al., J. Clin. Pharmacol. (2007) 47:78-86
2. Zucker et al., Proc. Natl.Acad. Sci. (2001) 98:12671-12676.
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4.2.2 PHARMACOMETRICS REVIEW
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Raltegravir (Isentress)

Pharmacometrics review
NDA22145

PHARMACOMETRICS REVIEW

NDA Number:
Generic Name:

Proposed Indication:

Sponsor:

Type of Submission:
Pharmacometrics (PM) Reviewer:
Primary Reviewer:

Clinical Pharmacology Team Leader:
PM Team Leader:

Proposed Dosage and Administration

22145
Raltegravir

Treatment experienced subjects infected with
HiV-1

Merck

NME

Pravin Jadhav Ph.D.

Derek Zhang Ph.D.

Kellie S. Reynolds Pharm.D.
Jogarao Gobburu Ph.D.

400 mg BID
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Executive summary

Is there an exposure response relationship for raltegravir to support evidence of
effectiveness?

Within the concentration range studied, the virologic success rate is similar (77%) for
subjects with lower Cian (Mmedian Cqane 76nM (~33 ng/mL)) compared to those with
higher Cizne (median Cqonr 1085 nM (~482 ng/mL)). This relationship needs careful
interpretation in the presence of high within subject variability. The lack of relationship
could be due to high within subject variability leading to uncertain measure of individual
exposure or it could be due to high potency (as demonstrated by maximum in vitro IC95
~ 50nM in 50% human serum) of raltegravir such that the exposures are in the
asymptotic region of the Cqan-virologic success relationship.

Is there an exposure safety relationship for raltegravir?

No major adverse events of concern were found to be associated with high (top 10%)
raltegravir exposures. Given the overall pharmacokinetic (PK) variability, a temporal
association between raltegravir plasma concentrations and adverse events was weak.
Exposure dependent safety concerns were not found; however, the safety database at
high exposures is limited. The impact of these findings on the long term safety is not
clear.

What are the sources of PK variability?

Raltegravir exhibits high PK variability (range of geometric mean C1z,, on 400 mg twice
daily = 12 to 9151 nM in pivotal studies). The potential sources of variability include:
food, pH dependent solubility, UGT1A1 polymorphism, UGT1A1 expression and drug
interactions.

What is the impact of within-subject PK variability on effectiveness?

The overall variability in PK makes it difficult to distinguish the response rates between
doses. Early short-term studies show similar response rate (~50%) at all doses (100-
600 mg b.i.d.). There are early phase data available to conclude that lower doses (< 400
mg b.i.d., a proposed market dose) could be equally effective; however, in the absence
of any major toxicity risks, the choice of dose is reasonable. There are no consistent
data signatures to conclude effect of within subject PK variation on effectiveness. The
analyses need to be repeated once the long term (48 week) data are available.

Are the labeling claims based on population PK supported?

Since the population PK model did not describe the data reasonably, the claims were
assessed using observed data from multiple trials (protocols 004, 005, 018, 019, 025
and 028). PK of raltegravir is not affected by age, body weight, gender and race to an
extent requiring dose adjustment.
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Recommendations

1. The exposure response analyses support effectiveness of raltegravir in HIV-1
infected subjects.

2. No dose adjustments for raltegravir, when administered with tipranavir and atazanvir
are recommended.

a. Defining a clinically significant concentration threshold for potential dose
adjustment is challenging because observed raltegravir plasma
concentrations span over a 5-log range. It is difficult to define the maximum
safe raltegravir concentration because of the size of the current safety

- database at high exposure levels and the high PK variability

3. The sponsor should conduct similar safety and effectiveness analyses, when data
from long term (48 week) data are available.
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Data

The data from two placebo controlled registration studies (018 and 019) of raltegravir
(also known as MK-0518) in HiV-infected subjects with documented resistance to at
least 1 drug in each of the 3 classes of licensed oral antiretroviral therapies (ART) were
used in the exposure-response analyses. The supportive or further exploratory analyses
included data from two dose finding studies (004, a 10-day monotherapy study in
treatment naive population and 005, a placebo controlled study in treatment
experienced population) and two phase 1 studies (025 and 028).

Protocol 018 (Registration study in ART experienced subjects infected with HIV-1;
Australia, Belgium, Denmark, France, Germany, ltaly, Peru, Portugal, Spain,
Switzerland, Taiwan and Thailand)

This was a 48-week multicenter, double-blind, randomized (2:1), placebo-controlled
study of raltegravir 400 mg b.i.d. plus optimized background therapy (OBT) vs. OBT
alone in HiIV-infected subjects who were =16 years old, had failed prior antiretroviral
therapy as documented by HIV RNA >1000 copies/mL, and had documented resistance
to at least 1 drug in each of the 3 classes of licensed oral ARTs (NRTI, NNRTI, and PI) .
at screen.

o Stratification: Subjects were stratified by enfuvirtide use in OBT (yes or no) and
degree of resistance to protease inhibitors (Pl) at study entry (resistant to 1 Pl or
>1 PI).

* Virologic failure: Subjects who met the virologic failure definition™ after Week 16
were eligible to receive open-label raltegravir 400 mg b.i.d. plus OBT (open label
post virologic failure (OLPVF)).

e Pharmacodynamic sampling: HIV RNA level and CD4+ cell count were
performed for all subjects at Screen, Randomization (Day 1), Weeks 2, 4, 8, 12,
16, 24, 32, 40, 48, 60, 72, 84, 96, 108, 120, 132, 144, 156, and at the 14-day
post-therapy follow-up.

e Pharmacokinetic (PK) sampling: PK sampling was performed for all subjects in
double-blind treatment arm and in the OLPVF treatment option. For subjects in
the double-blind arm, samples were collected at Weeks 4, 8, 12, 16, 24, 32, 72,
96, 120, and 144. Samples at Weeks 4, 8, 16, 32, 72, 96, 120, and 144 were

T - a confirmed decrease from baseline plasma HIV RNA <1.0 log10 and HIV RNA >400 copies/mL
starting at Week 16 or beyond; or
- virologic relapse starting at Week 16 or beyond that is defined as:
— HIV RNA >400 copies/mL [on 2 consecutive measurements at least 1 week apart] after initial
response with HIV RNA <400 copies/mL
— >1.0 log increase in HIV RNA above nadir level [on 2 consecutive measurements at least 1
week apart}), at Week 16 or beyond
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collected irrespective of time of dose, and samples at Weeks 12 and 24 were
collected pre-AM dose. For subjects in the OLPVF treatment option, samples
were collected at OLPVF Weeks 4, 8, 12, 16, 24, 32, 72, 96, 120, and final
OLPVF visit (156 weeks of total study therapy). Samples at Weeks 4, 8, 16, 32,
72, 96, 120, and final OLPVF visit were collected irrespective of time of dose,
and samples at Weeks 12 and 24 were collected pre-AM dose.

e Treatment: The raltegravir tablets were administered without regard to food.

The study is ongoing and will be fully unblinded when the last subject has completed the
Week 48 visit. An interim efficacy analysis is being performed at 16 and 24 weeks. At
the time of this review, week 16 data were available for all subjects.

Protocol 019 (Registration study in ART experienced subjects infected with HIV-1;
United States, Puerto Rico, Canada, Brazil, Colombia and Mexico)

This study was designed identical in most respects to protocol 018 except that it
recruited subjects from South, Central and North America.

Protocol 004 (Dose finding study in ART naive subjects infected with HIV-1;
United States, Canada, Latin America Thailand and Australia)

This was a 48-week multicenter, double-blind, randomized, 2-part dose-ranging study in
HiV-infected subjects who were ART naive, with baseline HIV RNA of at least 5000
copies/mL and CD4+ cell counts of at least 100 cells/mm®. There was a 96-week
double-blind extension of the original 48-week study. The antiretroviral activity, safety
and tolerability of raitegravir given as 100, 200, 400 and 600 mg b.i.d. compared to
placebo as monotherapy for 10 days and in combination therapy for 48 or 144 weeks
was evaluated.

e Part | (monotherapy phase, 10 days)

o Pharmacodynamic sampling: HIV RNA levels were determined at Screen,
Randomization (Day 1— Predose, 6 hr, 12 hr postdose), Days 2, 3, 4, 5,
8, and 10, as well as at the 14-day postmonotherapy follow-up. CD4+ cell
count was determined at Screen, Randomization (Day 1), and Day 10.

o PK sampling: Extensive PK evaluation for raltegravir was performed for all
- subjects on Day 10. Samples were collected predose, and 0.5, 1, 1.5, 2, 3,
4, 6, 8, and 12 hours postdose.

e Part Il (combination therapy phase; doses of raltegravir to be studied were
contingent upon acceptable efficacy and safety data from Part |, 48 weeks)

o Pharmacodynamic sampling: HIV RNA levels were determined at Screen,
Randomization (Day 1), Weeks 2, 4, 8, 12, 16, 24, 32, 40, and 48, and at
the 14-day post therapy follow-up. CD4+ cell count was determined at
Screen, Randomization (Day 1); Weeks 2, 4, 8, 12, 16, 24, 32, 40, and 48,
and at the 14-day post therapy follow-up.
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o PK sampling: Extensive PK evaluation for raltegravir and lamivudine PK
parameters were performed on only subjects continuing from part | at
Week 2. Samples were collected predose, and 0.5, 1, 1.5, 2, 3, 4, 6, 8,
and 12 hours postdose. In addition, a 24-hour blood sample for lamivudine
assay was to be taken the following day prior to the AM dose. Sparse PK
sampling was performed for all subjects at Weeks 4, 8, 12, and 16. At
Weeks 4, 8, and 16, the sample was collected irrespective of the time of
dose. At Week 12, the sample was drawn pre-AM dose.

e Extension —Weeks 49 through 144

o Pharmacodynamic sampling: HIV RNA levels were determined at every
visit beginning with Week 60. CD4+ cell count was determined at every
visit beginning with Week 60.

o PK sampling: Sparse PK sampling was performed for all subjects at
Weeks 72 and 96, the sample was drawn pre- AM dose.

Protocol 005 (Dose finding study in ART experienced subjects infected with HIV-
1; United States, Europe (Belgium, France, Germany, Great Britain, Italy, Spain,
and Switzerland), Americas (Brazil and Mexico), and Asia (Malaysia))

This was a double-blind, randomized (1:1:1:1), placebo-controlled, multicenter study
with an open-label (OL) treatment arm after subjects completed at least 24 weeks of
double-blind therapy. The antiretroviral activity, safety and tolerability of raltegravir given
as 200, 400 and 600 mg b.i.d. compared to placebo was evaluated. The subject
population included HIV-1 infected subjects that were failing therapy, with HIV RNA
>5000 copies/mL and documented genotypic resistance to at least 1 drug in each of the
3 classes of licensed oral ARTs (NRTI, NNRTI and PI). Because preliminary PK data
suggested that co-administration of raltegravir with atazanavir (ATV) increases overall
drug exposure of raltegravir, in the double-blind phase, there were 2 substudies
depending on whether ATV was in the OBT: subjects who received non-ATV containing
OBT were enrolled in Substudy A and subjects who received ATV-containing OBT were
enrolled in Substudy B. The study also had an OLPVF arm for those subjects who
experienced virologic failure during the double-blind phase and decided to continue the
study on this open-label treatment arm.

¢ Pharmacodynamic sampling: For all subjects in the double-blind treatment arms,
HIV RNA and CD4+ cell count was determined at Screen, Randomization (Day
1), Weeks 2, 4, 8, 12, 16, 24, 32, 40, and 48, and at the 14-day post therapy
follow up. For all subjects in the “open-label treatment post virologic failure”
treatment arm, HIV RNA was determined at open-label post virologic failure
Weeks 4, 8, 16, 24, 32, 40, and 48, and at the 14-day post therapy follow up. For
all subjects in the “open-label raltegravir” treatment arm, HIV RNA was
determined at open-label Day 1, Weeks 4, 8, 16, 24, 32, 40, 48, 60, 72, 84, and
96, and at the 14-day post therapy follow-up.
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e PK sampling: Sparse sampling was performed for all subjects in the double-blind
treatment arms, the open-label treatment post virologic failure treatment arm, and
the open-label raltegravir treatment arm. For the blinded and open-label post
virologic failure treatment arms the samples were collected at Weeks 2, 4, 8, 12,
16, and 24. Samples at Weeks 4, 8, 16, and 24 were collected irrespective of
time of dose. Samples at Weeks 2 and 12 were collected pre-AM dose. For the
open-label raltegravir treatment arm, samples were collected at Weeks 32, 40,
60, 84, and 96; all collected irrespective of time of dose. At open-label Weeks 48
and 72, the sample was collected pre-AM dose.

Protocol 025 (Dose proportionality study in healthy subjects)

This was an open-label, randomized, 5-period, crossover study in 20 healthy, male and
female subjects. In each period, subjects received a single 100, 200, 400, 800, or 1600
mg dose of raltegravir in the fasted state. There was a 4-day washout interval
separating each period. Plasma samples were collected predose, 0.5, 1, 1.5, 2, 3, 4, 5,
6, 8, 10, 12, 16, 24, 36, 48 and 72 hrs postdose.

Protocol 028 (Food effect study in healthy subjects)

This was an open-label, randomized, 2-period crossover study to assess the effects of a
high-fat meal on the safety, tolerability, and PK of a single oral dose of raltegravir final
market image (FMI) formulation. Twenty (20) healthy male and/or female subjects were’
administered a single oral dose of 400 mg raltegravir FMI following a standard high-fat
meal and in the fasted state in 2 treatment periods. There was a minimum of a 4-day
washout interval between Period 1 and Period 2 dosing. Plasma samples were
collected predose, 0.5, 1, 1.5, 2, 3, 4, 5, 6, 8, 10, 12, 16, 24, 36, 48 and 72 hrs
postdose.

Exposure response analyses

Is there an exposure response relationship for raltegravir to support
evidence of effectiveness?

Univariate analyses

The data* from two double-blind placebo controlled trials (Protocols 018 and 019) were
used in the exposure-response analyses. These trials were conducted using the final
market image (FMI) formulation, which exhibits considerable food effect on Cionr
(discussed later). Several binary endpoints indicating virologic success, such as

* The dataset submitted with SN025 (submission date 7/10/2007) were used in the analyses. The PK
information was further updated using dataset (phase3b.xpt) submitted with SN043 (submission date
8/6/2007) that had corrected time since first dose for all subjects and dosing information for subject
ID#16295.
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protocol defined failure at 16 weeks, viral load <50 copies/mL at 16 weeks, viral load
<400 copies/mL at 16 weeks, were investigated.

Data from 673 subjects (out of 678 subjects) were available for the univariate analyses.
Five subjects were excluded because of missing outcome information. Table 1 includes
summary description of dataset used in the univariate analyses. A majority of the
- population studied were ~45 yr old white males. In these subjects the treatment options
available at baseline were limited, as indicated by GSS or OSS? score of 0. As a
standard practice, all the subjects included at least one NRTI and Pl in the OBT. The
concomitant administration of tipranavir, enfuvirtide and darunavir were of interest
(described later).

The response rates from both trials were nearly identical (see Clinical end points in
exposure response analyses (effectiveness) in Table 1). Less than 10% raltegravir
subjects discontinued the treatment prior to the week-16 cut off. In other words, the high
response rate achieved is complimentary to low number of subjects discontinuing on the
trial medication, when ~35% placebo treated subjects discontinued from the trial. The
virologic failure was the major discontinuation reason (>80%) for both dose groups.

Figure 1 illustrates the relationship between continuous scale covariates (Cion
(geometric mean observed Cia), age, baseline HIV RNA and baseline CD4+ cell
.count) and proportion of subjects with virologic success. The virologic success was
higher in subjects with lower baseline HIV RNA, higher CD4+ cell count. There was a
modest dependency of virologic success on Cizn Or age. However, with the raltegravir
treated subjects, the virologic success rate is similar (77%) for subjects with lower Cqap,
(median Cqo,, 76nM) compared to those with higher Ciay (median Cione 1085 nM).
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¥ 0SS relates to number of treatment options available as predicted by genotype (GSS) and phenotype
{PSS) susceptibility score. 0=No treatment options.
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Table 1: Description of the database from protocols 018 and 019 used for univariate analyses

Protocol 018 Protocol 019
Raltegravir | Placebo Raltegravir | Placebo
Subject Demographic information
Number of subjects (n) 223 113 222 115
Mean age (years) 46.3 43.4 45.3 46.5
Mean weight (Kg) 68.3 68.8 76 75.8
Male (%) 84.8 86.7 91 89.6
Race:  White (n) 169 9 122 74
Black (n) 18 5 47 21
Asian (n) 13 5 2 1
Hispanic (n) 6 1 44 17
Multiple (n) 17 11 6 2
Native Americans (n) 1
Raltegravir exposure
Median geometric mean observed Cizn, "M (Number
of subjects available to calculate geometric mean 281.5 (131) 262.36 (124)
observed Cianr, N)
Subject disease information
Median baseline CD4 (cells/uL) 137 111 102 133
Median viral load (log10(RNA copies/mL)) 4.8 4.63 4.75 4.67
Subject medication information
Subjects with  GSS=0 (n) 66 34 44 28
GSS8=1(n) 74 45 97 47
GSS=2 (n) 55 21 53 27
GSS=3 (n) 18 7 20 8
GSS=4 (n) 5 5 4 1
GSS=5 (n) 2 1
Subjects with  0SS=0 (n) 91 42 98 57
0SS=1 (n) 76 41 73 ' 36
088=2 (n) 40 22 37 14
0SS=3 (n) 15 3 10 6
0SS5=4 (n) 2 1
0SS=5 (n) 1
Subjects receiving NRTIs (%) 96.9 100 98.6 99.1
Subjects receiving NNRTs (%) 6.7 11.5 6.8 8.7
Subjects receiving Pls (%) 95.1 92 93.7 94.8
Subjects receiving tipranavir (%) 24.2 25.7 18 9.6
Subjects receiving ritonavir (%) 74 70.8 775 80.9
Subjects receiving enfuvirtide (%) 38.1 36.3 36.9 39.1
Subjects receiving darunavir (%) 34.1 28.3 46.8 54.8
Subjects receiving ddi (%) 17.9 124 13.1 13.9
Subjects with previous use of enfuvirtide (%) 47.5 442 446 45.2
Subjects with previous use of darunavir (%) 9.9 10.6 4.1 3.5
Clinical end points in exposure response analyses (effectiveness)
Subjects with RNA copies <400 ng/mL (%) 79.8 425 79.7 443
Subjects with RNA copies <50 ng/mL (%) 63.2 34.5 64 374
Subjects with at least 1 log drop in RNA (%) 88.3 43.4 85.6 52.2
Subjects with at least 2 log drop in RNA (%) 83.9 425 81.1 47
Log10 Change from baseline RNA (copies/mL) -1.87 -0.78 -1.92 -1.08
Change from baseline CD4+ cell count (cells/ pl) 84.15 31.29 86.09 40.38
Subject discontinuations .
Subject discontinued (%) 7.2 40.7 104 33.9
Virologic failure (%) 93.8 100 82.6 100
Clinical adverse event (%) 6.2 0 4.3 0
Laboratory adverse event (%) 0 0 0 0
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Figure 1: Geometric mean Ci,, age, baseline HIV RNA and baseline CD4+ cell count-response
relationship. The mean response is plotted against the median for each quantile by dose groups.
The sample size for each quantile is included: red (MK-0518) and blue (Placebo). *Missing data

were not a%counted in calculating sample size.
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Table 2: Univariate analyses of response rate (number of subjects) by concomitant ARTs. Major
differences in response rates are highlighted (blue: interpretable; gray: uninterpretable due to

limited sample size)

Raltegravir Placebo
Without | With Without | With
HIV RNA <400 copies/mL
Lopinavir (Kaletra) 79.7 (369) 80.3 (76) 44 .1 (195) 39.4 (33)
Enfuvirtide (T20) 77.7 (278) 83.2 (167) 36.6 (142) 54.7 (86)
Lamivudine (3TC

77.8 (108 80.4 (337 34.5 (55 46.2 (173

Tenofovir {TDF)
Saquinavir (SQV)
Abacavir (ABC)
Emtricitabine (FTC)
Stavudine (D4T)
Zidovudine (ZDV

Amprenavir (APV)
“Indinavir (IDV)

Atazanavir (ATV)
Efavirenz (EFV

~Nevirapine (NVP)

80.4 (112)
80 (409)
79.5 (351)
80.3 (244)
80 (401)
79.2 (336

79.9 (432)

79.2 (433)

79.9 (412)
80 (420

79.7 (443)

79.6 (333)
77.8 (36)
80.9 (94)

79.1 (201)
77.3 (44)

81.7 (109

76.9 (13)
100 (12)
78.8 (33)
76 (25

100 (2)

435 (62)
44.4 (207)
41.3 (172)
42.6 (129)

44 (207)
42.2 (161

44.2 (224)
436 (225)
45.6 (206)
43.6 (211

43.4 (226)

43.4 (166)
33.3 (21)

50 (56)
44.4 (99)
38.1 (21)
46.3 (67

0(4)
33.3(3)
22.7 (22)
41.2 (17

50 (2)

Zidovudine (ZDV

Amprenavir (APV)
Indinavir- (IDV)
Atazanavir (ATV)
Efavirenz (EFV

63.1 (336

63.7 (432)
63.3 (433)
63.3 (412)
63.8 (420

65.1 (109

61.5 (13)
75 (12)
66.7 (33)
60 (25

‘Delavirdine (DLV) 79.6 (442) 100 (3) " 43.3 (224) 50 (4)
Zalcitabine (DDC) 79.8 (445) NA (NA) 43.6(227) o)
Nelfinavir (NFV) 79.8 (445) NA (NA) 43.6 (227) o

HIV RNA <50 copies/mL

Lopinavir (Kaletra) 62.1 (369) 71.1 (76) 36.4 (195) 33.3 (33)
Enfuvirtide (T20) 62.6 (278) 65.3 (167) 31 (142) 44.2 (86)
Lamivudine (3TC 62.7 (271 : 34.4 (122 37.7 (106
Tenofovir (TDF) 66.1 (112) 62.8 (333) 30.6 (62) 38 (166)
Saquinavir (SQV) 63.6 (409) 63.9 (36) 36.7 (207) 28.6 (21)
Abacavir (ABC) 62.1 (351) 69.1 (94) 35.5 (172) 37.5 (56)

Emtricitabine (FTC) 67.6 (244) 58.7 (201) 35.7 (129) 36.4 (99)
Stavudine (D4T) 62.8 (401) 70.5 (44) 36.2 (207) 33.3 (21)

33.5 (161

36.6 (224)
36 (225)
37.4 (206)
35.5 (211

41.8 (67

0(4)

133.3(3)
22.7 (22)
41.2 (17

Nevirapine (NVP) 63.7 (443) 50 (2) 35.8 (226) 50 (2)
Delavirdine (DLV) 63.6 (442) 66.7 (3) 36.2 (224) 25 (4)
Zalcitabine (DDC) 63.6 (445) NA (NA) 36.1 (227) 0 (1)

Nelfinavir (NFV) 63.6 (445) NA (NA) 36:1 (227) 0(1)
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Table 2 illustrates univariate analyses of response rate by concomitant ARTs. These
results need careful interpretation as a given subject had multiple ARTs as a part of the
regimen and/or different OSS scores, which are. not accounted in the table. For
. example, subjects with darunavir in the OBT had higher response rate on raltegravir
(~87%) versus 60% on placebo. However, a fair comparison cannot be made for
subjects without darunavir, where response rate of 75% on raltegravir versus 32% on
placebo was observed because these subjects have a wide variety of Pls in the OBT
leading to potential imbalance in comparison.

The response rate on adding DDI (91%) and TMC114 (87%) to raltegravir were higher
than average response rate, however, the addition of FoA (63%) resulted in lower than
average response rate. for other drug, such as IDV, NVP etc, (highlighted grey) the
interpretation of apparent differences in response rate was limited by sample size.

Table 3: Univariate analyses of response rate (number of subjects) by gender, race, gss score and

oss score. Major differences in response rates are highlighted (blue: interpretable; gray:
uninterpretable due to limited sample size) '

Raltegravir Placebo

Gender

818291 3(165

57.3 (110)  97(62) .
84.2 (171) 43.5(92)
92.6 (108) 77.1(48)

81.6 (38

0SS scor
77.2 (189) ' 34.3(99)
79.9 (149) - 51.9(77)
83.1(77)
1 .88(25)
R G

Table 3 illustrates univariate analyses of response rate by gender, race, GSS and 0SS
scores. As expected, higher GSS and/or OSS scores were associated with higher
response rate and less difference between raltegravir and placebo treated subjects.

Best Available Copy
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Based on univariate analyses results, the following covariates that could impact the
virologic success were evaluated in the multivariate analysis:

o Subject disease information

Baseline HIV RNA (log10) (BVL)

Baseline CD4+ cell count (BCD4)

Genotypic susceptibility score (GSS) (0, 1, 2, 23) or
= QOverall susceptibility score (OSS) (0, 1, 2, 23)

Naive use of enfuvirtide (naivT20: 1=Yes in naive subject, 2=Yes in
experienced subjects and 3=No)

Naive use of darunavir (naiveTMC: 1=Yes in naive subject, 2=Yes in
experienced subjects and 3=No)

Presence of DDI (DDI: 0=No, 1=Yes)
Presence of fosamprenavir (FoA: 0=No, 1=Yes)
Presence of tipranavir (TPV: 0=No, 1=Yes)

¢ Subject demographic information

Age
Gender (1=male, 2=female)
Race (1=White, 2=Black, 3=Asian, 4=Native American and 5=Multi)

e PK information

Two individual exposure estimates were derived from the observed values
in the sparse data set: the geometric mean observed Cia,, (determined
from the geometric mean concentration of all samples taken between 11
and 13 hours post-dose in a given individual); and the minimum observed
Cionr (determined as the minimum concentration from all samples taken
between 11 and 13 hours post-dose in a given individual). Due to poor
predictive performance, the population PK model does not provide reliable
individual exposure estimates (See Appendix 1: Population PK analyses
provided by the sponsor and reviewer’'s assessment).

Generalized additive modeling (GAM)

The effect of raltegravir exposure and several other predictors on the viral load was
analyzed as a binary variable (success) using both logistic regression and generalized
. additive models (GAM). A GAM model was built using the automated step-wise search
developed in S-PLUS. This automated step-wise search selects the best GAM using
forward selection and backwards deletion given the range of models. A series of
candidate relationships (e.g. linear, log-transformation, spline, Loess smooth) that
describe how each particular predictor might enter the model was defined for every
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predictor and the final model was built up by evaluating all candidate forms for each
predictor in a step-wise manner.

A total of 483 subjects (255 raltegravir treated and 228 placebo treated) were available
for GAM analyses. Approximately 200 subjects were excluded due to lack of sufficient
PK information; specifically, at least one plasma trough concentrations (Cizn) was
required to be included in the analyses. The geometric mean Cio, or minimum Cion
were used as an exposure variable. Due to collinearity in these exposure measures, the
analyses described here focuses on geometric mean Cin as an exposure variable.
Thirteen subjects were further deleted due to lack of covariate information. The GAM
model was built using data from 470 subjects (247 raltegravir treated and 223 placebo
treated). The Akaike statistic (AIC) was used to select the final model. Table 4
summarizes the final model for all endpoints and Figure 2 summarizes the change in
AIC in the automated step-wise search for model predictors.

Table 4: Final GAM model for all endpoints

Endpoint

Final model

1 HIV RNA <50 copies/mL at 16
weeks

HIVFSS ~ 10(C1anr) + lo(BVL) + s(BCD4, 2) + naivT20 + naivTMC + FoA +
DDI + GSS

2 HIV RNA <400 copies/mL at 16
weeks

HIVF4S ~ 10(C12nr) + 10(BVL) + i0(BCD4) + naivT20 + naivIMC + FoA +
GSS '

Figure 2: Results of the automated step-wise search for predictors of virologic success. -> a
indicates addition of variable a; a->b indicates the replacement of variable b with a, c->indicate

removal of a variable.
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Figure 3 illustrates distribution of residuals and qqplot for residuals in the final GAM
model. The residuals exhibited reasonable normal distribution. The assumption did not
seem to hold at the tail ends and the central tendency is slightly farther from zero.
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Figure 3: Distribution of residuals and qqgplot for residuals in the final GAM model (model 1) for
HIV RNA <400 copies/mL at 16 weeks
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Figure 4 illustrates the relationship between the probability of virologic success (<400
copies/mL) and C1ax,, baseline CD4+ count and baseline viral load.
Figure 4: C,z, (left panel), baseline CD4+ cell count (middle panel) and baseline HIV RNA (right

panel) are important predictors of the virologic success. The line represents partial probability
from the GAM model. The shaded area represents twice standard error region.
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Based on the model predictions, the probability of virologic success was higher at
higher Cion and/or higher baseline CD4+ cell count and/or lower baseline HIV RNA.
The Ci,-virologic success relationship needed further investigation as the model
predicted relationship (Figure 4) was steeper than observed relationship (Figure 1 or
Figure 5). Figure 5 illustrates local noise in the response rate by dividing raltegravir
treated subjects in 8 quantiles. Clearly, the model predicted relationship ignored the
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noise or nonlinearity introduced by the lowest quantile. The response was driven by the
intercept (placebo treated subjects) and subjects within 25™-75" percentile. Neither the
flexible GAM model nor the linear logistic regression is suitable in describing such
relationships. The point was further illustrated by fitting only the raltegravir treated
subjects with the final GAM model, the local noise is captured well and there seems little
dependency of virologic success on the Ciay, within the concentration range studied.
The noise could be introduced by the high within subject variability (described later) or it
could be due to high potency (maximum IC95~50nM in 50% human serum) of
raltegravir such that the exposures are in the asymptotic region of the Ciay-virologic
success relationship.

Figure 5: Cion-response relationship demonstrating local noise in response rate. Top panel: The
mean response is plotted against the median for each quantile by dose groups (Left: raltegravir
treated subjects divided in 4 quantiles and Right: raltegravir treated subjects divided in 8
quantiles). The placebo response is plotted at C;,,,=0. Bottom panel: Partial probability from the
GAM model plotted against Ciz,, on a continuous scale (Left: full model (model 1) fitted to data
including placebo treated subjects and Right: full model (model 1) fitted to data excluding placebo
treated subjects
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In conclusion, within the concentration range studied, the virologic success rate is
similar (77%}) for subjects with lower Cizn, (median Cian 76nM) compared to those with
higher C12nr (median Cq2n, 1085 nM). This relationship needs careful interpretation in the
presence of high within subject variability.-
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Is there an exposure safety relationship for raltegravir?

Univariate analyses

Before conducting extensive exposure response analyses, univariate analyses were
conducted to assess adverse events of concern. The rate of adverse events leading to
discontinuations was low (see Table 1); therefore, the areas of concern were not clear.
According to the clinical reviewer, rash and neoplasm were potential concerns. For
preliminary analyses, a subset of the subjects with the top 10% exposures (observed
plasma concentrations > 1230 ng/mL (2768 nM) any time during the course of the trial)
was derived. A total of 176 concentrations from 124 subjects were available for these
analyses. The adverse event profiles in the subset were assessed by two methods.
First, the frequency of the adverse event was noted and compared to the overall
frequency. Table 5 illustrates most frequent adverse event (>3% events) in subjects with
the top 10% raltegravir exposure and comparison with overall frequency in raltegravir
treated and placebo treated subjects.

Table 5: Most frequent adverse events in subjects with top 10% raltegravir exposure and
comparison with overall frequency in railtegravir and placebo treated subjects. The data are
presented as number of events (% subjects with the adverse event (total number of subjects in the
database))

AE preferred term

Subjects
within top 10%
of raltegravir
exposures

All  raltegravir
treated subjects

‘Al placebo

treated subjects

Alanine aminotransferase increased
Aspartate aminotransferase increased
Blood cholesterol increased

Blood creatine phosphckinase increased
Blood creatinine increased

Blood triglycerides increased

Herpes simplex

Herpes zoster

Hyperhidrosis

Lymphadenopathy

Myalgia

Pruritus

Rash

16 (7.3% (124))
11 (5.6% (124))
10 (4.8% (124))
6 (4% (124))

7 (4% (124))

8 (3.2% (124))
5 (3.2% (124))
8 (5.6% (124))
5 (4% (124))

6 (4.8% (124))
6 (4% (124))

7 (4.8% (124))
15 (9.7% (124))

40 (4.8% (462))
26 (4.3% (462))
23 (3% (462))
16 (3% (462))
15 (1.9% (462))
26 (3.9% (462))
23 (3.7% (462))
23 (4.5% (462))
7 (1.5% (462))
15 (3% (462))
9 (1.7% (462))
14 (2.6% (462))
30 (5.8% (462))

12 (2.1% (237))
16 (3% (237))
7 (1.7% (237))
4 (1.3% (237))
6 (1.7% (237))
10 (3.4% (237))
13 (4.2% (237))
4 (0.8% (237))
2 (0.8% (237))
6 (2.5% (237))
12 (3% (237))
5 (2.1% (237))
7 (2.5% (237))

Infections are common in the treated population, therefore, nasal congestions,
nasopharynagitis, upper respiratory tract infections, are difficult to interpret and are not
included. Most of the adverse events were similar to those reported in placebo treated
subjects. The frequency of events, such as rash, pruritus, blood cholesterol increase,
ALT increase and hyperhidrosis was higher in the top 10% exposure groups compared
to the overall frequency.

Further analyses were done to assess the temporal association between plasma
concentration and adverse events, especially, rash and pruritus. Appendix 4 includes
graphs illustrating temporal association between plasma concentration and adverse
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events for all subjects. Figure 6 illustrates temporal association between plasma
concentration and adverse events only for subjects with reported rash and pruritus.
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Figure 6: Temporal association between plasma concentration (green) and adverse events (red).
The x-axis represents time since the start of the therapy in days. The y-axis (right side) represents
raltegravir plasma concentrations, ng/mL. The horizontal line represents 1230 ng/mL cut off. The
positioning of the adverse event relative to y-axis for adverse events is random.
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Given the overall variability (see What are the sources of PK variability?), the temporal
association, if any, is weak. In conclusion, exposure dependent safety concerns were
not found, however, the safety data base at high exposures is limited. The impact of
these findings on the long term safety is not clear.

The sponsor did not include exposure-safety analyses with the submission.

Appears This Way
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What are the sources of PK variability?

The overall variability in Cq2n, is considerably high, with a range of 12 to 9151 nM.
Figure 7 illustrates distribution of geometric mean observed Cqan, in registration studies.

Figure 7: Distribution of geometric mean observed C12hr (nM) in registration studies.

Protocol # 018 Protocol # 019
# patients: 131 # patients: 124
Dose group: 400 Dose group: 400 mg
Median (range): 281 5(13-9150.7) Median (range): 262 2(11.8-2767.8)
30] I 307 |
s 0l | . |
e 20 e 201
0 o
® ®
o o
O\o . II Il O\o . II I
) IIII Il _ _l-lI III
0 T T T 0 T T T
10.0 100.0 1000.0 10.0 100.0 1000.0

An attempt was made to understand the factors leading to variability in Cq2n,. According
to the clinical pharmacology review by Dr. Zhang, administration of raltegravir with a
high fat meal was found to slow the rate of raltegravir absorption, causing a mean
increase in Cqon of 750%. Further, an approximately 34% decrease in mean Cmax, no
change in mean AUC, and a median 7.3 hour delay in Tmax was observed. Figure 8
illustrates the results of a food effect study (Protocol 028) using the FMI formulation.
The effect of food on raltegravir C1,n was variable between subjects causing occasional
double-peak phenomenon.

Figure 8: Food decreases the rate of absorption but does not affect the extent of absorption. Panel
1: Individual area under the curve under fed and fasted conditions; Panel 2: Individual C12hr

under fed and fasted conditions; Panel 3: Concentration time profile of four representative
subjects.
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Because raltegravir dosing in pivotal studies was done without regard to food, over the
course of the trials (Protocols 018 and 019) day-to-day variability was likely influenced
by variability in food intake. In other words, a given subject could have 8 fold higher
C12nr ON & day when raltegravir was taken with food compared to days when raltegravir
was taken without food. In addition to food, there are other determinants of raltegravir
PK, such as UGT1A1 polymorphism and drug interactions. Thus, high within subject
variability is expected for raltegravir.

Figure 9 illustrates the raltegravir within-subject variability and maraviroc (for
comparison) concentrations. The figure includes pre-dose and post-dose trough
concentrations (Conr and Ci2ne) for treatment-naive HIV-infected subjects who received
their assigned dose (100 to 600 mg twice daily) for 10 days as a monotherapy. The
within subject variability is demonstrated by the lack of correlation between pre-dose
and post-dose trough concentrations for raltegravir. A similar comparison for maraviroc
demonstrates reasonable correlation between trough concentrations.

- Figure 9 NOT FOR PUBLIC DISCLOSURE-

Figure 9: Panel 1: Within subject variability in C12 hr for raltegravir on day 10 in a monotherapy
study (inset: data within 0-500nM); Panel 2: Within subject variability in C12 hr for maraviroc on
day 10 in a monotherapy study
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Figure 10 represents univariate analyses of drug interaction in the presence of
cumulative effect of all factors that affect PK. In a prospective early phase study
(Protocol 005) assessing effect of atazanavir on raltegravir PK and antiretroviral activity,
the subjects were assigned 200-600 mg b.i.d. of raltegravir and were divided in 2
substudies based on whether or not the optimized background included atazanavir. The
phase 1 drug interaction studies indicated atazanavir/ritonavir increased raltegravir Cqgn,
by 77%. Modest effect was seen on the mean change in raltegravir Cion due to
atazanavir/ritonavir in protocol 005. Further, because of the high variability in raltegravir
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concentrations, the range of raltegravir concentrations observed with or without
atazanavir/ritonavir was similar. The effect was somewhat apparent on 200 mg b.i.d.
dose.

Figure 11 illustrates the high variability in raltegravir concentrations observed in
Protocols 018 and 019. The Cio, values span a 5-log range. The figure also illustrates
the impact of interactions with tipranavir and atazanavir within the context of high PK
variability. The Phase 1 drug interaction studies indicated tipranavir/ritonavir decreased
raltegravir Cionr by 55%. The mean changes in raltegravir Ci due to
atazanavir/ritonavir and tipranavir/ritonavir were similar between the Phase 1 studies
and Protocols 018 and 019. However, because of the high variability in raltegravir
concentrations, the range of raltegravir concentrations observed with or without either
co-administered drug was similar.

Figure 10: Sparse PK sampling in a prospective study (protocol 005) assessing effect of
atazanavir on raltegravir PK. (The horizontal line represents 50 nM, an in vitro 1C95 using 50%

human serum) The plasma concentrations are normalized to time after dose, however, the
concentration were obtained over entire trial duration.
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Figure 11: Effect of tipranavir and atazanavir on raltegravir plasma concentrations in Protocols
018 and 019. (The horizontal line represents 50 nM, an in vitro 1C95 using 50% human serumy)
Plasma concentrations are normalized to time after dose, but were obtained over the trial duration
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What is the impact of variability on effectiveness?
Overall variability

The overall variability in PK (described in the previous section) is contributed by several
factors, such as between-subject variation, with-in subject between occasion variation
(presumably constant over a given occasion) and within-subject variation at each
instance of observation. This section deals with the impact of overall variation in Cyop,, On
time course of HIV-RNA response.

Figure 12: Relationship between change from baseline HIV RNA (log10), copies/mL and plasma
concentration (Cy,y,) of raltegravir. Left panel: Day 10 results of 004 study. The Cy,,, was derived
by arithmetic mean of predose and post dose (12hr) concentrations. Right panel: Results from
005, 018 and 019 studies. The C,,;, represents geometric mean observed Ciy,.
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Figure 12 represents relationship between Cizn and change from baseline HIV RNA
(log10), copies/mL. A trend of concentration-dependent decrease in HIV RNA was not
noticeable for the change from baseline endpoint or other individualized endpoint (HIV
RNA<400 copies/mL) in all studies (Figure 1 and Figure 13 Panel A). Due to PK
variability, all the doses exhibited overlapping exposures across doses, thus leading to
similar Day 10 or long term (Week 24) antiretroviral activity (100-600 mg b.i.d.) (Figure
13 Panel B and C).

Figure 13: Protocol 004 results: Panel A: 3-dimensitonal plot of relationship between HIV RNA
<400 copies/mL, (0=No and 1=Yes), Baseline HIV RNA (log10) copies/mL and raltegravir C,y,.
Panel B: Time course of change from baseline HIV RNA (log10) copies/mL. Panel C: Rich PK
sampling data from Day 10 by dose group, with response rate (proportion of subjects with HIV
RNA<400 copies/mL) indicated for each dose group. The horizontal line represents in vitro ICys~25
ng/mL (50 nM) cut-off.

Similar results (Figure 14) were seen from the protocol 005, where overlapping
exposures across doses (200-600 mg b.i.d.) (Figure 10) resulted in similar response
rates. Small differences at higher doses between substudies could be due to limited
sample size in substudy B or higher overall placebo response rate in substudy B. Such
differences are not explainable by changes in PK.
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Figure 14: Response rate (HIV RNA <400 copies/mL) from substudy A (without atazanavir) and
substudy B (with atazanavir) over time from protocol 005.

On those lines, the mean changes in raltegravir PK (Figure 11) due to addition of
tipranavir or atazanavir were not apparent in the overall response rate (Table 2),
possibly due to highly overlapping exposures with and without either drug.

Within-subject variability

The objective was to assess the impact of day-to-day variation in Cqonr 0N time course of
HIV-RNA and CD4+ cell count. To be included in the analyses, subjects from protocol
018 and 019 were required to have PK sampling on at least 3 occasions with post dose
sample between 11 and 13 hrs. A time course of HIV RNA, copies/mL, CD4+ cell count,
cells/uL and plasma raltegravir concentration (Cq2n) Was plotted. Intent was to find a
reflection of PK variability in time course of HIV RNA and CD4+ cell count.

Appendix 5 illustrates temporal association between plasma concentration and HIV
RNA levels and CD4+ cell count for all subjects. Figure 15 illustrates temporal
association between plasma concentration and HIV RNA levels and CD4+ cell count for
subset of representative subjects. Panel A illustrates subjects who did not have virologic
failure and had consistent high (>50nM) plasma Cizn. Panel B illustrates subjects who
had virologic failure and had consistent low (around 50nM) plasma Cia,. Of specific
interest, subject #7022 exhibited good virologic response early on in the trial with high
C120e(>2000 nM), but had a rebound that seemed to match with lower Cqo. Panel C
matches two subjects with nearly identical baseline characteristics, but a subject
(15045) with consistent low C2y, failed due to virologic failure and a subject (8227) with
consistent high Cion exhibited long term virologic success. Panel D illustrates two
subjects with high variability in Ci2,, and plasma levels below 50nM on at least one
occasion; however, both subjects achieved long term virologic success. Subject 7020
seemed to have a rebound post week 16; however, Week 24 data for all subjects are

not available at this time.

Finally, there are no consistent data signatures to conclude effect of within subject PK
variation on effectiveness, however, the analyses needs to be repeated once the long
term data are available.
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Figure 15: A subset of subjects from appendix 5. Temporal association between plasma
concentration (green symbois) and HIV RNA levels (red dotted line) and CD4+ cell count (blue
solid line). The x-axis represents time since the start of the therapy in days. The y-axis (left side)
represents HIV RNA, copies/mL and (right side) represents raltegravir plasma concentrations,
ng/mL and CD4+ cell count, cells/pL. The horizontal line represents 25 ng/mL (~50 nM) cut off. The
vertical line represents week 16 endpoint, after which the failure subjects were given an option to
enroll in the open label study. The headers include subject ID, discontinuation status at week 16,
baseline viral load (HIV RNA, copies/ml.), sensitivity score and OBT information.
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In conclusion, the size of the current safety/effectiveness database at the high
raltegravir exposure levels and high variability make defining a clinically significant
threshold for dose adjustment challenging. The applicant proposes that raltegravir
exposures spanning a 2-fold increase in AUC for safety and a 60% decrease in Cyz 1, for
efficacy are not clinically relevant based on available clinical experience. The cut-off
values are rather subjective and not based on.extensive clinical experience. The effect
of high day-to-day variability on long term effect is not clear at this time. Based on the
applicant’s rationale, a dose adjustment in the presence of atazanavir/ritonavir or
tipranavir/ritonavir is not needed. Safety and efficacy data from Protocols 018 and 019
support the administration of raltegravir 400 mg twice daily with either tipranavir/ritonavir
or atazanavir/ritonavir, with no dose adjustment. -

——

._,__-,_._,‘/‘*“ Protocols 018 and 019 prohibited use of phenobarb'ital:
phenytoin, rifabutin, and rifampin. When the protocols were amended, rifabutin (a less
potent CYP3A, UGT1A1 inducer) was no longer prohibited.

Are the labeling claims based on population PK supported?

See Appendix 3: Labeling claims made by the sponsor based on population PK and
reviewer's assessment .
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Appendices
Appendix 1: Population PK analyses provided by the sponsor

Final population PK model
The final population PK model was a two compartment model.

See population PK report provided by the sponsor (MRL Report 0437: Population PK
model development and analysis of raltegravir phase 1 and phase 2 studies and MRL
Report 0438: Interim population PK analysis of raltegravir phase 3 studies 018 and 019)

with SN-004 for complete details.

- Reviewer’s assessment

The goodness of fit plots for the model developed using phase 1 and 2 rich sampling
data and for the phase 3 data illustrate poor predictive ability of the model (Figure 16
and Figure 17). Based on the known PK characteristics, high between and within
subject variability, the poor performance was not surprising. As most of the phase 1 and
2 studies did not collect enough information on factors, such as food, pH dependent
solubility, UGT1A1 polymorphism and UGT1A1 expression that could impact the
variability. More importantly, the registration trials were conducted by administering
raltegravir without regard to food, potentially a major source of variability. Thus, in the
absence of such information, no attempt was made to further update the sponsor’'s
model. The observed PK data were used in exposure response analyses.

Figure 16: Population (left) and individual (right) predicted raltegravir concentration versus
measured raltegravir concentration from the population PK model developed using the phase 1

and 2 rich-sampling data
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Figure 17: Population (left) and individual (right) predicted raltegravir concentration versus
measured raltegravir concentration for the phase 3 data
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Appendix 2: Exposure response analyses provided by the sponsor

Summary: Reference 360: MRL Report: Raltegravir PKPD associations in
treatment-naive and treatment-experienced subjects from phase I studies
(Raltegravir Protocols 004 and 005).

The report describes a PK/pharmacodynamic (PKPD) analysis that was conducted in
support of the HIV integrase strand inhibitor (raltegravir) development program using
data from the Phase Il studies (Protocol 004 and Protocol 005). All analyses were
conducted using the 2-step approach; that is, individual PK parameter values were first
determined and then a statistical analysis of the potential relationship between PK and a
variety of efficacy response parameters was performed. Population PK data from 150
out of 198 treatment-naive subjects enrolled in Protocol 004 and 124 out of 178
treatment-experienced subjects enrolled in Protocol 005 were included in this analysis.
The antiretroviral efficacy responses used in these assessments included: HIV RNA
<400 copies/mL; HIV RNA <50 copies/mL; occurrence of virologic failure; and
development of integrase mutations at amino acid 148 and/or 155. These efficacy
responses were based on Week 24 or 48 data and, therefore, these PKPD analyses
represent longer term, and potentially more clinically relevant, concentration-response
assessments than the 10-day monotherapy PKPD analyses included in the clinical
study report for Protocol 004. The potential association between PK parameter values
and efficacy response measures was assessed through logistic regression models,
where an odds ratio (95% CI) was determined. The change from baseline in log10 HIV
RNA was also examined; however, the high proportions of subjects with HIV RNA below
the limit of quantitation limited the utility of these assessments.

The geometric mean of the observed Ciz, values for each individual subject was
defined as the primary population PK exposure estimate for this PKPD association
analysis. In addition, secondary population PK exposure estimates, including minimum
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of observed Cizn, model-predicted steady-state AUCq.12n, and Cione (fasted and fed),
were examined.

The model-based predicted PK summary measures were considered exploratory due to
a potential bias to underestimate the highest exposures and the requirement of
assumptions including food status.

The PK data from subjects in Phase Il demonstrate a general trend of increasing
concentrations with increasing dose with considerable, but not complete overlap of the
PK values among the doses evaluated in Phase II. The individual population PK values
from the sparse data from Protocol 005 were examined with respect to concomitant use
of atazanavir and the results indicated that raltegravir trough concentrations and AUC
were modestly elevated (30-40%) in the presence of atazanavir. This modest elevation
is unlikely to be clinically meaningful.

In the PKPD association analysis for Phase Il treatment naive study (Protocol 004),
efficacy responses at Week 48 in treatment naive subjects receiving raltegravir twice
daily (at doses of 100, 200, 400, and 600 mg) in combination with tenofovir and
lamivudine were evaluated. There were insufficient numbers of failure subjects in most
categories (HIV RNA >400 copies/mL; occurrence of virologic failure; and development
of integrase mutations) to allow a formal association analysis for the primary PK
parameter, observed geometric mean Cia,. Formal statistical analyses for the
occurrence of HIV RNA <50 copies/mL did not show association with any of the
observed trough PK parameters. The exploratory PK parameters, model-predicted AUC
and C12hr, were available for most subjects which allowed a formal association
analysis with HIV RNA <400 copies/mL and occurrence of virologic failure. There was
no evidence to suggest any PKPD association. This result is consistent with a lack of
meaningful PKPD association over the range of PK values tested in the treatment naive
population.

In the Phase Il treatment experienced analysis (Protocol 005), efficacy responses at
Week 24 in treatment experienced subjects receiving raltegravir twice daily (at doses of
200, 400, and 600 mg) in combination with optimized background therapy (OBT) were
evaluated. A greater proportion of subjects (Protocol 005) compared to ART naive
subjects in protocol 004 did not achieve a favorable viral response, which allowed
formal association analyses for all 6 targeted efficacy response parameters. There was
no evidence to suggest a presence of PKPD association for any efficacy response
compared to any PK parameter. Although one test of correlation between PK and
change from baseline in log10 HIV RNA at Week 24 had a small nominal p-value, it was
demonstrated that this result was driven by a single subject with an extreme PK value
and, therefore, may not represent a meaningful association. This result is consistent
with a lack of meaningful PKPD association over the range of PK values tested in the
treatment experienced population.

Given the high percentage of favorable efficacy responses obtained in both Protocol
004 and Protocol 005, the lack of meaningful association between PK and efficacy
response measures suggests that the range of raltegravir concentrations obtained from
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100 - 400 mg doses falls near the top of the concentration-response curve, where
treatment response has, at most, only a modest concentration dependency.

In conclusion, the analyses in this report indicate that:

(1) There is no clinically meaningful difference in the antiretroviral efficacy response
measures (HIV RNA <400 copies/mL at week 48; HIV RNA <50 copies/mL at
week 48; and occurrence of virologic failure) across the range of PK obtained in
the Phase |l study (Protocol 004) of treatment-naive subjects in a setting of a
high percentage of favorable efficacy responses. There was insufficient

information to evaluate the potential association with development of integrase
mutations at amino acid 148 and/or 155 in this population.

(2) There is no clinically meaningful difference in the antiretroviral efficacy response
measures (HIV RNA <400 copies/mL at week 24; HIV RNA <50 copies/mL at
week 24; occurrence of virologic failure; development of integrase mutations at
amino acid 148 and/or 155, and change from baseline in log10 HIV RNA at week
24) across the range of PK exposure values obtained in the Phase Il study

(Protocol 005) of treatment-experienced subjects in a setting of a high
percentage of favorable efficacy responses.

(3) The PK data from subjects in Phase }l demonstrate a general trend of increasing

concentrations with increasing dose, with considerable overlap of the PK values
among the doses evaluated in Phase Il.
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(4) Raltegravir trough concentrations and AUC are modestly elevated (30-40%) in
the presence of concomitant atazanavir. This modest elevation is unlikely to be
clinically meaningful.

See population PKPD report provided by the sponsor (MRL Report 360 and MRL
Report 375) with SN-004 for complete details.

Summary: Reference 375: MRL Report: Preliminary analysis- raltegravir PKPD
associations in heavily pretreated HiV-infected subjects (raltegravir Protocols
005, 018, and 019), 29-Mar-2007.

The report describes a PKPD analysis that was conducted in support of the novel
human immunodeficiency virus (HIV)-1 integrase strand transfer inhibitor (raltegravir)
development program using data from the Phase Il and Il studies of antiretroviral
treatment-experienced subjects (Protocols 005, 018, and 019). All analyses were
conducted using the 2-step approach; that is, individual PK parameter values were first
- determined and then a statistical analysis of the potential relationship between PK and a
variety of efficacy response parameters was performed. Population PK data from 579 of
the 595 treatment-experienced subjects treated with raltegravir in Protocols 005, 018,
and 019 were included in this analysis. The antiretroviral efficacy responses used in
these assessments included: HIV RNA <400 copies/mL; HIV RNA <50 copies/mL;
occurrence of virologic failure; and development of integrase mutations at amino acid
148 and/or 155. These efficacy responses were based on Week 16 data, which was the
primary time point for efficacy analysis, and therefore, these PKPD analyses represent
longer term, potentially more clinically relevant, concentration-response assessments
than the 10-day monotherapy PKPD analyses (using full PK profile sampling) included
in the clinical study report for Protocol 004. The potential association between PK
parameter values and efficacy response measures were assessed through logistic
regression models. The change from baseline in log10 HIV RNA was also examined;
however, the high degree of data below the limit of quantitation limited the utility of
these assessments.

The geometric mean of the observed Ci, values for each individual subject was
defined as the primary population PK exposure estimate for this PKPD association
analysis. In addition, secondary population PK exposure estimates, including minimum
of observed Cia, and exploratory model-predicted steady-state AUCq.1on, and Coony
(fasted and fed), were examined. The model-based predicted PK were considered
exploratory due to a potential bias to underestimate the highest exposures and the
requirement of an assumption regarding food status.

Tipranavir use was allowed in the Phase 3 studies 018 and 019 with no dose
adjustment to raltegravir. The individual population PK values from the sparse data from
Protocol 018 and 019 were examined with respect to concomitant use of tipranavir. The
results indicate that raltegravir trough concentrations and AUC are modestly reduced
(51-56% in the observed trough values and 13-35% in the model-predicted values) in
the presence of concomitant tipranavir.
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In the pooled analysis of Week 16 responses in the treatment-experienced subjects
from Protocols 005, 018, and 019, there was no evidence to suggest a PKPD
association for any efficacy response compared to the observed Ciz, parameters,
including the primary PK parameter, geometric mean observed Ci,. Smaller p-values
were .obtained for some, but not all, efficacy responses when compared to exploratory
model-predicted AUC and Cion (Fed). However, characterizations of these potential
associations indicate that the magnitude of the potential associations is not substantial,
I.e., there may be just a modest increase in the percentage with favorable response with
higher PK values. Further, in a quantile analysis, a generally similar high-level of
favorable response was seen across a wide range of PK values for all the PK
parameters evaluated. Given the lack of associations based upon the primary PK
parameter, and lack of substantial and clinically meaningful PKPD associations based
upon ail PK parameters including model-predicted PK values, these results are
consistent with a lack of substantial and clinically meaningful PKPD association over the
range of PK values tested in the treatment-experienced population.

Given the high percentage of favorable efficacy responses obtained in the treatment-
experienced subjects from Protocols 005, 018, and 019, the lack of clinically meaningful
associations between PK and longer term response measures at Week 16 suggests
that the range of raltegravir concentrations obtained from 200 to 600 mg doses falls
near the top of the concentration-response curve, where treatment response may only
have a modest concentration dependency.

In conclusion, the analyses in this report indicate that:

(1) There is no clinically meaningful difference in the antiretroviral efficacy response
measures (HIV RNA <400 copies/mL; HIV RNA <50 copies/mL; occurrence of
virologic failure; development of integrase mutations at amino acid 148 and/or
155; and change from baseline in log10 HIV RNA at Week 16) across the range
of observed PK values obtained in treatment-experienced subjects in a setting of
a high percentage of favorable efficacy responses.

(2) There is no clinically meaningful difference in the antiretroviral efficacy response
measures (HIV RNA <400 copies/mL; HIV RNA <50 copies/mL; occurrence of
virologic failure; development of integrase mutations at amino acid 148 and/or
155; and change from baseline in log10 HIV RNA at week 16) across the range
of model-predicted PK values obtained in treatment-experienced subjects.
Although a few comparisons suggested a potential association of response with
model-predicted PK, these associations were not substantial in magnitude.

(3) Raltegravir trough concentrations and AUC are modestly reduced (51-56% in the
observed trough values and 13-35% in the model predicted values) in the
presence of concomitant tipranavir. The Can values (geometric mean observed,
minimum observed, and the model-predicted (Fed and Fasted) in the group
receiving concomitant TPV exceeded the in vitro IC95 of 33 nM for raltegravir
against HIV integrase.
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- Reviewer’s assessment

See section “Is there an exposure response relationship for raltegravir to support
evidence of effectiveness?” for reviewer’'s assessment.

Appendix 3: Labeling claims made by the sponsor based on population PK
Age

The effect of age on the PK of raltegravir was evaluated in the composite analxsm and
the pOpUIGtIOn PK (PK) analysis. = ———————
-

———

Race

The effect of race on the PK of raltegravir was evaluated in the composite analysis.
' No dosage

adjustment is necessary.
Gender

A study of the PK of raltegravir was performed in young healthy males and females.
Additionally, the effect of gender was evaluated in a composite analysis of PK data from
103 healthy subjects and 28 HIV subjects receiving raltegravir monotherapy with fasted
admlnlstratlon

|

- Reviewer’s assessment

No dosage adjustment is necessary

Since the population PK model did not provide reasonable goodness of fit, the claims
were assessed based on observed data from muitiple trials (004, 005, 018, 019, 025
and 028). Two time windows (2-4 hrs and 11-13 hrs) were selected with reference to
reported time since the last dose. The rationale was to capture the differences, if any,
around the Tmax (mean ~3 hrs) and around predose time (dosing interval 12 hrs). Only
400 mg b.i.d. data were used from the above trials. A total of 1212 concentration
measurements (2-4hrs: 509 and 11-13 hrs:703) from 467 subjects (2-4hrs: 224 and 11-
13 hrs:358) were available.

Table 6 summarizes demographics of the subjects used in the analyses. Figure 18
illustrates distribution. of raltegravir concentrations by body weight, BMI, age, race and
gender.
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Table 6: Demographics of the subjects used in the analyses.

_Age (meant SD) 43.819.9
Weight (meant SD) 726+143
BMI (meant SD) 23.8+39
Males (%) 85
Race . White (n) 306

Black 57
Hispanic 60
Others 24
Asian 20

In conclusion, PK of raltegravir are not affected by age, body weight, gender and race to
an extent requiring dose adjustment. ’
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Appendix 5. Temporal association between plasma concentration (green symbols) and HIV RNA
levels (red dotted line) and CD4+ cell count (blue solid line). The x-axis represents time since the
start of the therapy in days. The y-axis (left side) represents HIV RNA, copies/mL and (right side)
represents raltegravir plasma concentrations, ng/mL and CD4+ cell count, celis/uL. The horizontal
line represents 25 ng/mL (~50 nM) cut off. The vertical line represents week 16 endpoint, after
which the failure subjects were given an option to enroll in the open label study. The headers
include subject ID, discontinuation status at week 16, baseline viral load (HIV RNA, copies/mL),
sensitivity score and OBT information.
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4.3 OCPB Filing/Review Form.

Office of Clinical Pharmacology
New Drug Application Filing and Review Form

General Information About the Submission

Information Information
NDA Number 022-145 Brand Name Isentress
OCP Division 4 Generic Name Raitegravir
Medical Division DAVP Drug Class HIV Integrase Inhibitor
OCP Reviewer Derek Zhang Indication(s) HIV-1 Infection
OCP Team Leader Kellie Reynolds Dosage Form 400 mg tablets
Date of Submission 04/13/2007 Dosing Regimen 400 mg twice daily
Estimated Due Date of OCP 09/30/2007 Route of oral
Review Administration
PDUFA Due Date 10/12/2007 Sponsor Merck
Division Due Date Priority Classification P1

Clin. Pharm. and Biopharm. Information
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Dose proportionality -
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Drug-drug interaction studies -

In-vivo effects on primary drug:
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In-vitro:
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Subpopulation studies -

ethnicity:

gender:

pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

PD:

Phase 1:

Phase?2/3:

PK/PD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:
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Population Analyses -

Data rich:
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Il. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:
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Food effect studies:
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lll. Other CPB Studies
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Chronopharmacokinetics
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Literature References
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