*. Study Number
- TMC125-C177

“Title

Phase I, opén-:lai)'él trial to investigate the pharmécokiﬁeﬁé iﬁféracﬁén Bet%en tenofovir
(TDF) and TMC125 at steady-state in healthy subjects.

Objectives

The primary objectives of the trial were to determine the effect of steady state
concentrations of TMC125 on the steady state pharmacokinetics and urinary excretion of
'TDF and to determine the effect of steady state concentrations of TDF on the steady state
pharmacokinetics of TMC125 in healthy subjects.’

Study Design

Phase 1, open label, randomized, 2-way, 1-sequence crossover trial in 24 healthy subjects
divided equally into two groups, group 1 and group 2.

Sesswn 1:

_ Subjects received TMC125 200 mg b.i.d. from day 1 to day 7 (with a single ‘dose on day
8). This was followed by a washout period of at least 14 days. v

Session 2:

" TDF 300 mg q.d. was administered from day 1 to day 16. TMCI125 200 mg b.i.d. was
co-administered from day 9 to day 16 (inclusive) in 12 subjects randomized to group 1
and from day 1 to day 8 (inclusive) in 12 subjects randomized to group 2.

Full pharmacokinetic profiles during the 12-hour dosing interval for TMCI125 were.
determined on day 8 of session 1 in both the groups, and on day 16 of session 2 in group
1 and on day 8 of session 2 in group 2. The pharmacokinetics during the 24-hour dosing
interval for tenofovir was determined on day 8 and day 16 of session 2 in both the .
- groups. The urinewas collected for 24 hours after the morning dose on day 8 and day 16
in session 2 to investigate if TMC125 had an effect on the urinary excretion of tenofovir.

Investigational Product(s)

TMCI125 was provided as a tablet containing 100 mg of TMCI125 —  spray-dried in
combmatlon with hydroxypropylmethylcellulose (HPMC) and mlcrocrystallme cellulose,

e croscarmellose sodium, magnesium stearate, and lactose
monohydrate (formulation F060). The batch' # was 05A05 and the expiration date was
January 2000.




TDF (Viread®) was formulated as 4 tablet containing 300 mg TDF , ‘equivalent to 245.'ing'

_tenofovir disoproxil (or 136 grams of the tenofovir base) The batch # was T340651D
and the explratlon date was October 2006 . .

Assay Methods

The plasma .concentrations of TMC125 were determined using validated LC-MS/MS
techniques. The plasma and urine concentrations of tenofovir were determined using
HPLC with fluorescence detection. The lower limit of quantification (LLOQ) in plasma
was 2 ng/mL for TMC125 and 20 ng/mL for tenofovir. The LLOQ in urine was 1 pg/mL
for tenofovir.

Pharmacokinetic, Phafmacodynamic, and Statistical Data Analysis

Pharmacokinetic Analysis

Pharmacokinetic and statistical analysis was perforined using Winonlin Professional

(version 4:1, Pharsight Corporation). A non-compartmental model with extravascular
input was used for the pharmacokmetlc analysis. Based on the individual plasma
concentration-time data and using the scheduled sampling times, the standard
pharmacokinetic parameters were calculated. ' e

Statistical Analysis

The statistical analyses were performed for TMC125 in plasma using treatment with TDF
as test treatment and treatment without TDF as reference treatment. The statistical
analyses were performed for TDF in plasma using treatment with TMCI125 as test
treatment and treatment without TMC125 as reference treatment. The primary plasma
pharmacokinetic parameters were Con, Crin, Cmax and AUC 2, for TMC125, and Cop, Crain,
Cmax and AUC4 for tenofovir on the logarithmic scale. The primary urine
pharmacokinetic parameter was Dyrine 24nours (%6 dose excreted in the urine in 24 hours),
for tenofovir. ’

RESULTS

Subject ‘Disposition and Demographics

Out of the 32 subjects screened, 24 subjects were randomized to 2 treatment groups and
started treatment. Out of the 12 subjects randomized to group 1, 2 subjects dropped out
in session 1 (due to adverse event and withdrawal of consent) and no subjects dropped
out in session 2, therefore {0 subjects randomized to group 1 completed all assessments.
Out of the 12 subjects randomized to group 2, 3 subjects dropped out in session 1 (all
due to adverse events) and no subjects dropped out in session 2, therefore 9 subjects
randomized to group 2 completed all assessments.

Table 1 shows the demographics in the trial.
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Table 1: Demographi

Parameter Growpl . . s : . Al Subjécts
Nop2 N=12 L N=24
275(19 - 54) 23.0(20-40) ssas-se |

H‘M‘g“’@““( ) . 181.5(177- 187y 1805 (174 < 18.8) 1815 (174 - 188)
“:";‘%’*"‘fmge) 770(58—100) - 9561-102) TI0(8 102 -
m 232(18-30) © | 243(19-29) T B353Us-10)
Sex, n{%) , . . N
Male 12 (100%) 12 (100%) 24(100%)
Ettwic Onigin. 6 (%) ‘ : -

White . 12.(100%%) . HELT%) 23 (95.8%)

| Hispanic . 1(8.3%)

Type of Smoker, n (%)

LightNonsmoker 6 (50%:) /6 (50%) 3 (25%) 79 (75%) 9 (37.5%) / 15.(62.5%)

Pharmacokinetics

All blood samples taken to determine TMC125 and tenofovir plasma concentrations were
available for analysis. There were 3 deviations noted (deviation > 10 %) from the
scheduled sampling time; in case of these deviations, the actual sampling time was used
for the pharmacokmetlc analysis. The use of actual sampling time (instead of scheduled
sampling time) is not expected to alter the conclusions of the trial.

One subject did not take the TMC125 evening intake on day 12 of session 2. Therefore,
the pre-dose plasma concentration of tenofovir and TMC125 on day 13 was excluded
from the descriptive statistics.

Five subjects discontinued the trial prematurely; 4 subjects discontinued the trial because
of AEs after session 1. Therefore, the treatment in session 2 could not be administered to
these subjects. One subject withdrew consent after the pharmacokinetic sample on day 5
of session 1. Therefore, a plasma concentration-time profile of TMCI125 could not be
determined on day 8 of session 1 and the treatment in session 2 could not be
administered to this subject. Thus, full pharmacokinetic profiles of TMCI125 were
available for 23 subjects for day 8 of session 1 and for 19 subjects from day 8 and day
16 of session 2.

IMC125

Fig | shows the mean plasma concentrations time curves of TMC125 200 mg b.i.d.
(F060), with and without co-administration of TDF (300 mg q.d.)
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F ig 1 Mean plasma concentratlons time: ciirves 0f TMC125 200 mg b.l.d (F060), B
' wnth and without co-admlmstratlou of TDF (300 mg q d.) ‘
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The mean plasma concentrations of TMC125 after co-administration with TDF were
lower as compared to the mean plasma concentrations of TMC125 when admmlstered
alone.

Table 2 shows the pharmacokinetic parameters of TMC125, with and without co-
administration of TDF.

Table 2: Pharmacokinetic parameters of TMC125, with and without co-
administration of TDF

Pha rmacokim;iics of TMC125
(mean £ SD, tye m_edian'frange]') TMC125 alone (reference) TMCI25 and TDF (fest)
n 3 ' 19

1 Co. ng/mL 461.3+£170.5 388.8£126.3
Casinr ng/mi 4261 £ 1546 . 3384+ 1135
Ly R 40(2.0-6.0) | 40(20-6.0)
Ciux. ng/mlL 8757+232.8 6952+ 1443
AUCy, agVmlL 7638 £ 2254 6040 + 1557
C..ov.ng/ml . 6365%1879 503.3£1297
F1, % 72.55+20.30 74.02 £23.51

The mean estimates of all the pharmacokinetic parameters (except median tmax) were
lower when TMC125 was co-administered with TDF, as compared to when TMCI125 was
administered alone. The inter-individual variability in Con, Cmin, Cmax, and AUC
estimates of TMC125 (combined for both groups) was 37 % and 32 %, 36 % and 34 %,
27 % and 21 %, and 30 % and 26 %, respectively, when TMC125 was administered alone
and when co-administered with TDF.
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summary of the statlstlcal analysts of the. pharmac kin tlc parameter& g
:»of TMC125 wath and w1thout oo-admmlstratl 1 SR

‘Table 3: Summary of. the statlstlcal analysxs of the pharmacokmetlc parameters of
TMC12S with and without co-admmlstratlon of TDF

- LSmeans ® 90% CL%"® p-value
TMCI125 E '
Parameter alone TMC125 and LS{neans Treatment
TDF (test) - ratio, %
(reference)
Cop, ng/mlL 4370 3832 - 87.70 77.51-99.23 0.0818
Cin, ng/ml, _ 4052 - 330.6 81.59 72.76-9149 | 0.0064°
C o, /L 849.6 690.9 81.32 75.39 -87.72 0.0002°
AUCyy,, ng.h/mL 7384 | - 6004 81.30 74.81 - 88.35 0.0004°

*n=23 for TMC125 alone (reference) and n=19 for TMC125 and TDF (test)
®90% confidence intervals.

. Statistically significant difference

The LSeans ratio of Conr, Crnin, Cmax and AUC 24 Of TMC125 were decreased by 12 %, 18

%, 17 %, and 17 % respectively, when TMC125 was co-admlmstered with TDF as 7

compared to when TMC125 was administered alone.
Tenofovir
Plasma

Fig 2 shows the mean plasma concentration time profiles of tenofovir (300 mg q.d.) alone
or when co-administered with TMC125 200 mg b.i.d. (F060).

Fig 2: Mean plasma concentration time profiles of tenofovir (300 mg q.d.) alone or
when co-administered with TMC125 200 mg b.i.d. (F060)
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The mean’ plasma concantratlons ef tenofovn when tenofovrr was co-admlmstered w1th

© TMCI125 (session 2: “day 16 for grotip: 1and ‘day 8 for ‘group 2): were higher, as =

compared to when tenofov1r was admmlstered alone (sesswn 2: day 8 for group 1 and
day 16 for group 2): - R o . o :

Table. 4 shows the pharmacokmetlc parameters of tenofovir, with and w1thout co-
: admmlstratlon of TMC125 :

Table 4: Pharmacokmetlc parameters of tenofovu', with and without co-
administration of TMC125 :

Pharmacokinetics of tenofovir ‘
(mean +SD. t.,. median {range}) - TDF alone (reference) TDF and TMC123 (test) :
n 19 .19
Co, ng/ml ] . 7452+19.38 : £ 92.69+22.09
Crui, D@/l : . 69.61 +16.37 82.15£16.71
s B : 200.5-490) . 1.50035-30)
Cona, D/ 388.7£97.28  443.1%9854
AUC,q, ng Wml 3946 +778.2 4511+ 827.6

|} Cuprng/ml , 1644+ 32.43 187.9434.48
F.L% ... 1948£3572 192.6 £39.74
D_,,,EE.;,M, Y . . . 46.36+6.123 . - ‘ . 53.86+ 10.96

*n=10 for D arine, 0-248%

- The mean estimates of all the pharmacokinetic parameters of tenofovir were higher when
TDF was co-administered with TMC125 as compared to when TDF was administered
alone. The individual ratios TDF + TMCI125/TDF ratios for Cotr, Cuin, Cmax, and
AUC,4, ranged (combined for both groups) from 80 % to 186 %, 94 % to 166 %, 50 %
to 166 %, and 86 % to 147 %, respectively, when TDF was combined with TMC125, as
compared to when TDF was administered alone. The inter individual variability in Co,
Crain, Crmax, and AUCo4p, estimates of TDF (combmed from both groups) was 26 % and 24

" %, 24 % and 20 %, 25 % and 22 %, 20 % and 18 %, respectlvely, for TDF alone and

TDF co-administered with TMC125. ) ‘

Table 5 shows the summary of the statistical analysis of the pharmacokinétic parameters
of tenofovir with and without co-administration of TMC125.
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um_mary of the statlstlcal analysns of the pharmacokmetlc parameters of__ -
tenofovu' w1th and w1thout co—admlmstratlon of TMC125 N

Sy

LSmeans * 90% CL%® p-value
Parameter :gglli TIL})gI;S ; I:fg:) %},25 ' - Treatment Period Sequence | .
(reference) (test) ]
Con, ng/ml 72.14 90.43 1254 |1163-135.11 0.0001° |02474| 08186
C e 1/ 6765 | 8064 1192 [1129-1259| <o.0001° | 0.0517| 0.88%
IC pex, ng/mL 3713 1 4327 1147 1103.7-1268 6_0304° 0_2435' 0.6738
AUC, 4, hg.h/mL 3858 4432 1149 |1093:-1206] ¢.6001° (),'1 3781 03111
112: wine, 0248, %6 47.94 5280 | 1101 |9749-1244| o1s08 | - .

* For Cog, Caier Couee and AUC,45 1= 19 for TDF alone (reference) and for TMC125 and TDF (test),
for Diiac, 0.24n, 8=10 for TDF alone (reference) and for TMC125 and TDE (test) -

*90% confidence intervals.

© © Statistically significant difference

The LSmean ratios of Cone, Crains Cinax, and AUCo4y, estimates of TDF were increased by 25
%, 19 %, 15 %, and 15. %, respectively, when TDF was co-administered with TMC125 as
compared to when TDF was administered alone.

URINE

For subjects in group 2, the urine samples collected between 12 and 24 hours post-dose
on day 8 of session 2 were not sent to the bioanalytical laboratory. Therefore, the
concentration of tenofovir could not be measured in these samples. For these subjects
Actorat and Dyyinetotat could not be determined. The urinary pharmacokinetic parameters
Ac0-24n (amount excreted in the urine in 24 hours) and Dyyine0-24n (% of dose excreted in
24 hours) of tenofovir was calculated for 10 subjects after co-administration of TMC125
(group 1, day 16 of session 2) and tenofovir and for 19 subjects when tenofovir was
administered alone (group 1, day 8 of session 2 and group 2, day 16 of session 2). A
statistical analy51s was performed for the 10 subjects for which Aco.24n and Dygine0-24n
were available for both treatments, i.c., the subjécts of group 1.

The results of the statistical analysis showed that the LSnpean ratios of TDF Dyine 0.24 % Was
10 % higher when TDF was co-administered with TMC1235, as compared to when TDF
was administered alone.

Pharmacokinetic Results Summary
e The LSpeans ratio of Copr, Crin, Cimax and AUC a5, of TMC125 were decreased by
12 %, 18 %, 17 %, and 17 % respecfively, when TMCI125 was co-administered

-with TDF as compared to when TMC125 was administered alone. The decrease
in TMCI125 exposures is not expected to be clinically relevant since the

296




: :magmtude of decrease in TMC125 exposures in the presence of TDF-in lower*" -

"+ than the magnitude of decréase in TMC125 exposures when TMC125 - was ¢o- |

, admmlstered with darunav' /ritonavir (for which efficacy data is avallable) .
| THE LS e’ Tatios" of COhr' Conis . Cmax; and’ AUC24h,- ‘éstimates ‘of TDF' werd
""mcreased by 25 %, 19 %, 15 %, and 15 %, ‘respectively; when TDF- was‘
administered with TMC125 as. compared to.when TDF was administered alone.
The increase in TDF exposures is fiot expected to be clinically relevant since a
greater magnitude of increase in the concentrations of TDF has been observed
when TDF and darunavir/ritonavir is co-administered and for which no dose
adjustment is recommended for tenofowr

Conclusion

TMCI25 and tenofovir can be co-administered without any dose adjustments.

APPEARS THis w
' AY
N ORIGINAL
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»' 'ITMCIZS-C 179

The Clmlcal Pharmacology Rev1ew of the drug-drug mteractlon study (Study 026)
between etravmne and raltegravnr (MK- 0518) was conducted by —

*******‘***'***‘*’****
" Protocol 026

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

OBJECTIVES: To evaluate the effect of coadministration of TMC125 and MK-0518 on the plasma
pharmacokinetic profiles of MK-0518 (e.g. AUCq_120r, C12tr» Cmax) @nd to evaluate the safety and
tolerability of multiple doses of TMC125 alone, MK-0518 alone, and TMC125 coadministered with multiple
doses of MK-0518, and to assess the effect of MK-0518 on pharmacbkinetics 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 q12 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. AII dosing was in
an open label fashion.

All doses of TMC125 and MK-0518 were administered with food mcludmg days when pharmacokmetlc
samples were collected.

Subject Baseline Demographics

APPEARS THIS WAY
ON ORIGINAL
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‘1 Age  Height .
AN | Gender | Bace | (Yeam) (em}y

0441 | Male | White | 41 1750

0442 | Male | White | 37 1810

0443 | Male | White | 20 1791

0444 Male' | Black | 33~ 1820 100.0

0445 | Male | White | "22 1130 582

0446 | Male | White | - 38 183.7 996

0447 | Male | White | 22 1752 67.7

0448 | Male | White | 34 1774 82.7

0449 | Male | White | ~ 37 1767 © 886

0450 | Male | White | 24 187.0 1032

0451 | Male | Black | 32 1790 7

0452 | Male |White | 24 1771 768

0453 | Male | White | 19 C1TIe 718

0454 | Female | White { 31 1655 y 18

0455 | Female { White | 45 1670 8.6

0456 | Female | Black | 29 164.0 836

0457 | Female | White | 29 1765 636

0458 | Female | White | 30 1665 - 60.9

0459 | Female | White | 23 1745 200
| 0460 | Female | Black | 26 | 1450 596

INVESTIGATORS AND STUDY LOCATIONS’

FORMULATION: MK-0518 poloxamer formulation tablets (FMI) 400 mg, TMC125 100 mg tablets

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 concentrations. The
lower limit of quantitation (LLOQ) for the plasma assay was 2 ng/ml (4.5 nM) and the linear
calibration range was 2 to 1000 ng/mL. The accuracy and precision were < 6% and <9%
respectively.

Thé_ bioanalysié of TMC125 was perfqrmed by Johnson & Johnson Pharmaceuticat Research &
Development, Beerse, Belgium. Plasma concentrations of TMC125 were determined using a
validated LC-MS/MS method. The lower limit of quantification was 2 ng/mL in human heparin
plasma.

PHARMACOKINETIC DATA ANALYSIS: Plasma concentrations of MK-0518 were used to calculate
pharmacokinetic parameters including AUC ¢.12nr, Craxs C12me. Tmax, @nd apparent ty, for each subject in the
presence or absence of muiltiple doses of TMC125. Geometric mean ratios (MK-0518 + TMC125/MK-
0518) and associated 90% confidence intervals (Cls) of primary plasma MK-0518 PK parameters (C1,.
Cumax, and AUC,_121,) were calculated for treatment comparisons.

The plasma pharmacokinetic profile (€.9., C12n, AUCo.12 v, Cimax, Tmax) Of TMC125 in the presence and
absence of MK-0518 was calculated for each subject. Geometric mean ratios (TMC125 + MK0518/
TMC 125) and associated 90% confidence intervals (Cls) of primary plasma TMC125 PK parameters
(C12n, Ciax. @nd AUC.121,) were calculated for treatment comparisons.
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PHARMACOKINETIC RESULTS S

MK—O51 8 Pharmacoklnetlcs

Figure 1. Arithmetic Mean MK-0518 Plasma Concentratlon Prof les Followmg Mulfig ple Doses of 400-mg
MK-051 8 Twice-Daily With or Without Coadministration of Multiple. Doses of 200 mg TMC125 Twice-Daily
" to Healthy Adult Subjects (Inset Semxlog Scale)
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Table 1. Companan of MK-0518 Plasma Pharmacokmettcs Followmg Admlmstratxon of Multtple Doses of S
400 mg MK—051 8 Twace—Daxly ‘With or Without Coadministration of Multiple Doses of 200 mg TMC125 ‘
' N Datly to Healthy Adult Subjects Co

NK-GS!! +TMC!25 . MED5IR . @11-0518 +TMCI25¢ MK-0518)

PR et N 3 95% Confadence Inferval | N | Geomatzic 93% Confidenze Interval | N W% C Intarval .
Pavaieter Mem fir Geomatric Mesn Mean for Geomelric Mean Mezn Ratio | SorGeomatric MexaRato § mspt

Craa @)Y W | 146 [GEX L) 19| Ziee {1178, 396.0) w ws . ©34.139 1347

AUCyp M) | 19| 638 ¢49,3.7%) 1 701 coem  Jis| em @s8.118] 0240

Com (@30 9] s {1.09.2.18) 1] 1m (1.,246) v ose 048,115 0113
T () 1] 30t : e 158 19 sk @139}

¥} Mean square emor on log-scale.

¥ Geometric mean computed from least squares estimate ﬁmmwﬂwmdmmm%gmfmdm

§ Median reported for Toy.

i m@mwdmmmm&mw&ahm medixn trastment differanca’

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

Cya BM AUC, 4, pMchr Coer M Ty B
AN A | ¢ |ea] a c Jcal alcleal a]cec|ca
0441 /‘—"_‘\ 1476 | 406 951 234 f——1 099 f‘ﬁ [131]
0342 - 013 931 1141 123 1.14 i 40
0443 0.5} 169 233 138 ' 168 { 40
0444 150 | 346 | 688 | 190 269 05
. 0445 131 | 798 | 471 | 09 0:89 490
} 1 os15 | o9s | 656 | 69¢ | 106 ! ol as n I 05
S ou7 . 108 | s40 | 463 | 036 | 0.90 | 30
0448 [:X:¢4 417 $18 124 i 148 . ;10
0449 119 275 104 1.1 © 106 . 5.0
0150 | 147 | 256 547 | 214, 134 ’ 30
0451 .04 370 2.5¢ ¥ F) 073 9.0
0452 0.24 1335 6.63 o4 B 054 | 0.0
0453 L 05% 300 382 127 155 23
0454 003 ‘1631 1034 | 0.63 053 ; -12.6
0455 ! 033 3087 592 619 i .15 ' 0s
0456 2542 1226 3.09 0.66 059 10
0457 628 1877 | 2515 | 1.3 148 4.0
045¢ . . a2s 2356 601 | 02 % w1 | 02e L_:\) 25
0460 L ] 123 | oo | 1300 | 14e b 126 3.0
AM | 5475 | 3153 - 962 | 746 | -~ J24 102 | —- | 20 ] 32 -
SD 2574 3340 - 7 864 3.1¢ - 2286 1.62 - 19 9 - _
Med 1354 1303 - 6.56 6.61 -- 1.40 1.31 - 1.5 10 1.8
Gt 2160 i4l.6 0.66 701 6.28 0.90 174 1.54 0.89% - - -
Treatment A: 400-mg MK-0518 q12h x 3.5 days
Treatment C: 400-mg ME-0518 + 200-mg TMC125 q12k & 3.5 days
AN = Allocation Number; AM = Arithmeric Meaxn; SD = Standzrd Deviation; Med = Mediza; GM = Geomarric Mean
¥ FOf Ta, rapresents Hodzes-Lehman estimate of median mearment difference
! Geometric mean computed from least squares estimate from an ANOV A performead on the namural-log wansformed valuas
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_Flgure 2. !ndwtdual MK—051 8 C12 " Ratlos (MK 0518 Coadmmlstered Wth TMC125/MK 051 8

_ ,Or V\ﬁthout Coadmlmstratlon of Multlple Doses of 200 mg TMC125 ,

: of 400 mg MK-0518 Tw1ce-Dally
Tw1ce-Da1Iy to Healthy Adult Subjects
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Figure 3. Individual MK-0518 AUC 12 - 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 Subjects
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GMR: 082
90% Cl: {0.68, 1.5}

thure 4 lndlwdual MK—0518 Cmax Ratlos (MK-051 8 Coadmmlstered Wth TMC125/MK—051 8 P
-+ Administered Alone) With Geometric Mean Ratio and 90% Confidence Interval Following’ Mutttple Doses
of 400 mg MK- 051 8 Tw:ce—Daﬂy With or Without Coadmmastratlor_l of Multiple Doses of 200 mg TMC125

! i Tw1ce Dally to Hea!thy Adult Subj tscts-“"-—_-j :
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“TMC-125 Pharmacokinetics;

Figure 5. Arithmetic Mean TMC125 Plasma, Concentration Profiles Following Multiple Doses of 200-mg
TMC125 Twace-Dally With or Without Coadministration of Multlple Doses of 200 mg MK-0518 Twice-Daily
* to Healthy Adult Subjects (Inset = Semilog Scale)
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Table 3. Comparison of TMC 125 Plasma Pharmacokinetics Following Administrétion 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

ME-051§ + TMCE)S CIS (MK—O)IS + TMC133/ THC1235)
Pharmacakinetic N Geometric § $5% Confidance Intenval N Geometric | %3% Confidence Interval | N 90% Ci e Intmrval
Parametsr Meas for Geomeiric Mean Mean {for Geometric Mean Mean Ratio | for Geometric Mesy Ratio MsE!
Crzne (Ogmi)? W] 49 G39.536) i) 7] Gs. 57) 19 117 {.10,1.26) w5
AUCqap 19 6813 (5633. 2409 19 6218 {5139, 7518) 13 110 .05,116) Q.01
(aghrfmly ¥ !
C,..,.,‘(\lgiml.):t 19 766 {613, 929) 19 734 {607, 888) 19 104 ©97.1.1Y) 0.017
Tyuus &0 19 40 19 108 19 sl “oont
T Mean square emor ca log-scale.
‘MmmﬁmkutmmﬁmmANWAmﬁmdm&emHagkmdm
§ Madian reported for Teu.
'Hodgu-ldlmm of median difference with correspondimg 90% Cl for rue median freatment difference.
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Table 4. Indlwdual TMC1 25 Plasma Pharmacokmettcs and Summary Statistics Followmg Administration
of Multnple Doses of 200 mg TMC125° Twice-Daily With or ‘Wittiout Coadministration of Multnpie Doses of
: * 400 mg MK 0518 Twme—Da:ly to Healthy Adult Subjects e

CopedgmEL | AUCus, nehuml Cona, DL, - "\ T br

AN B I c I cB B ¢} cem B ] c e | ]l cl ca

0441 /~—-l 124 | ‘e7io 7394 | 110 | - 096 (/7 10

0442 { osr | 701 7378 | 093 | h 106 10

0443 C1m | 4193 a173 | 100 059 00

0444 105 | sa0 6173 | 114 | 11¢ 00

0445 080 | 7054 ss14 | es 476 10

0446 127 | s233 60za - | 115 1.00 00

047 120 | 6907 228 | 119 110 I 10

| o448 L8 | 9769 14se | 117 136 10

0449 149 | 8786 | 16770 | 123 106 00

0450 . 123 | 3584 4363 | 136 140 l 240
w51 127 | 12870 | 14400 | 112 | 113 00

0452 e | j04 | 6510 7102 | 100 108 00

0453 099 | 8013 7546 | 004 035 Y

. 0454 160 | e 7584 | 121 121 ; "ae
a4ss | 125 | s310 ssa1 | 104 e31 0.0

0436 153 | 3770 s462 | 145 137 00

045~ S 106 | 25350 2682 | 165 092 10

0456 ‘r*/ 1z | eoz | sme | os7 L/\J 0.7¢ "'L/j 38

) 0460 126 | o732 ysee | 122 | .. 119 10

3 o an | os0e | avs | - 6664 7336 - 783 | g9 - |42 ]30] -

' so | 162 | 206 | - 2500 2037 - e | 35 - | 13lee] -
Med | 360 | 438 - 6510 7102 - 800 782 ~ | 4640 ] -0s
aMt | 373 | 43¢ | 107 | 6216 6813 | 110 | 734 66 | 104 | - | ~ -

Treaiment B: 200-mg TMC125 ql2h x & days
Traatment C: 400-mg MK-0518 + 200-mz THIC125 q12h z 3.5 days
AN = Allocstion Number; AM = Arithmetic Mean; SD = Standard Deviston; Med = Madian; GM = Geomeftric Mean
N tRer T e, 18P Hodges-Leh estimate of median treatment difference
* Geometric mean conprrted fiom least squares estimate from an ANOVA performed on the natural-Tog tfansfonued valmes
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E "gure 6 lndmdual vTMC125 Ciznr Ratios (T MC1 25 Coadmlmstered With MK-051 8/T MC125 Admlmstered B
one) Mith Geometnc Mean ‘Ratio .and 90% Conﬁdence !nterval Followmg Multlple Doses. of 200mg . ..
TMC125 Twcce—Dally Wth or Wthout Coadministration. of. Multlpie Doses of 400 mg MK 0518 Twnce-Daﬂy h

to Healthy Adult Subjects
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Figure 7. Individual TMC125 AUCq.12 n, 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 Heaithy Adult Subjects 4}
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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™ &0 # ol

~ - of 200 mg TMC125 Twice-Daily With or Without Coadministration of Multiple Doses of 400 mg MK-0518
: ' Twice-Daily to Healthy Adult Subjects o

4007 o .
g 2.00
=]
b
5 100
E
2
O 050

GHMR: 1.04
- ¥, 1.
0.25 - 20% Ct: {0.97, 1.12}

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 discoentinued 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 TMC 125 twice daily for 12 days,
the MK-0518 C ., geometric mean ratio for (MK-0518 + TMC125/MK-0518) was 0.66 with a 90% Cl of
(0.34, 1.26). The AUCo.12 geometric mean ratio (MK-0518 + TMC125/MK-0518) was 0.90 with a
corresponding 90% confidence interval of (0.68, 1.18), while the C,., 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 ratio of 0.4) in trough concentration (C1,) were considered to be not
clinically relevant based on available clinical experience from Phase | and Phase 1 studies with regard to
safety and efficacy.

The lower bound of 90% CI of MK-0518 C, 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 Cs, . 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.1, 4 With a GMR of 1.10 and 90% ClI of (1.03, 1.16), Cpuae With @
GMR of 1.04 and a 90% Cl of (0.97, 1.12). :
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© SedyNember
o TMCIZS—C130 bt o

Tlﬂe f- N ':'l;': AT e e e
A Phase 1, open-label, single dose, mass balaﬁce_ trial with 14C_-labeled TMC125.
Objectives

The primary objectives of the trial were to characterize the excretion pathways and the
overall metabolic proﬁle after a single dose of 14C-TMC125 in humans

Study Desngn

Phase I, open-label, single dose, mass-balance trial in 6 healthy male subjects. -'*C-

_ TMC125 was administered as a single 800 mg dose as PEG4000 capsules. The plasma

samples were collected at several pre-defined points up to 168 hours after dosing, and
thereafter in 24 hour intervals, if less than 7 stools had been delivered or if the
radioactivity in 1 of the latest 2 urine collections (120-144 hours or 144-168 hours)
accounted for > 2 % of the administered dose. At 6 time points during the first 48 hours,
additional plasma samples were collected for structural characterization of the metabolite
profile in plasma. The urine was collected at pre-defined intervals and the feces was

- collected per stool up to at least 168 hours after dosing. The concentration of unchanged

TMCI125 in plasma, and the total radioactivity in whole blood, plasma, urine, and feces
was determined. .

Discussion of Trial Design and Selection of Dose

PEG4000 was used as solvent as TMC125 is practically insoluble in aqueous solvents. In
this trial, a single oral dose of 800 mg TMC125 was administered as PEG4000 capsules.
A dose-corrected comparison (and assuming dose proportional pharmacokinetics) of the
exposures demonstrated in trials in. healthy subjects with the formulations TF002 and
TF035, have shown that the AUC 5, with 900 mg b.i.d. TMC125 of formulation TF002
(capsule containing PEG4000) is comparable with that of 656 mg b.i.d. of TMC125 of
formulation TF035, assuming dose-proportional pharmacokinetics. As a single dose of

© 800'mg TMC125 administered as TF035 results in plasma concentrations well above the

limit of quantification, administration of 800 mg TMC125 as PEG4000 capsules was
considered to be high enough to draw relevant conclusions.

Investigational Product(s)

Unlabeled TMCI125 was manufactured by —_— ' B the lot

number was ZR165335PUA131 (expiry date 22 december 2006).

[Pyrimidine—S-”C]-TMC125 was synthesized by the ——
/S ““C-labeled
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- a specific radioactivity of 2.04 GBg/mmol (55 mCi/mmol) as a solutlon in ethanol. The
radiochemical purity was > — (determined by HPLC). TMC125 was formulated by .- -
* J&J PRD as capsules of TMC125 (*C-labeled and unlabeled) in PEG4000 atadoseof .

TMC125 (batch No. 1819)-'was punﬁed by J&J PRD Beerse Belglum and supphed with

50 mg per capsule (TF002)

Pharmacokinetic and Statistical Data Analysis

Pharmacokinetic Analysis

‘The pharmacokinetic and statistical analysis was done by

—  Non-parametric pharmacokinetic analyses were performed using
WinNonlin® Professnonal (version 3.3; Pharsight Corporation, California, U.S.A.), and
Microsoft Excel® (version 2000; Microsoft, Redmond, Washington, U.S.A) for the
calculation of the ratios. Non-compartmental analysis model 200 (extravascular input,
. plasma’data) was used for the pharmacokinetic analysis.

Based on the -individual plasma concentration-time data, using the scheduled sampling
times, the standard pharmacokinetic parameters were computed. The individual
concentrations of total radioactivity (in ‘terms of dpm/mL) were converted into ng
(equivalent)/mL, using the-specific radioactivity of 2.31 KBq/mg TMC125.

Statistical Analysis

Descriptive statistics were calculated for total radioactivity and unchanged TMC125 in
plasma at each time point and for the derived pharmacokinetic parameters.

RESULTS
Subject Disposition and Demographics

Out of the .13 subjects screened, 6 subjects received the trial medication. All 6 subjects
who received the trial medication completed the trial. All subjects fulfilled the criteria
for leaving the .investigational site on day 8 (= 168 hours), i.e., the radioactivity excreted
in 1 of the last two urine collections (120 hr-144 hr or 144 hr-168 hr) did not exceed 2 %
of the administered dose,-all subjects delivered-at least 7 fecal stools prior to 168 hours
after dosing. The collection of feces and urine was therefore discontinued in all 6
subjects on day 8.

Table 1 shows the demographic data collected in the trial.
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“Table 1: ‘Demographic data collected in trial TMC125-C130

j NP LA S ’ FE RS PEIER AR S All Subjects v o0 ek

T['?rémeter. R 4 S v e N=6 A

Age (years), median (range) = o 49.5.(40, 60)

‘Height (cm), median (range) _ N o 1760(170, 192)

Weight (kg), median (range) :  88.0 (64, 100)

Body Mass Index (kg/m’), median (range) ©267(21,29)
Pharmacokinetics
Unchanged TMC125

'Fig 1 shows the mean plasma concentration-time profile of TMC125 (unchanged) and
total "*C radioactivity after oral administration of 800 mg "*C-labeled TMC125.

Fig 1: Mean plasma concentration-time profile of TMIC125 (unchanged) and total
e radioactivity after oral administration of 800 mg **C-labeled TMC125

250 e imchanged TRCI2S
e todal caioaC vty

g g g

TMC125 concentration (ng.{eq.¥mL)

8

04 d
[ 4 8 12 . 16 20 2%

Time (h}

The plasma concentration of TMC125 was quantifiable up to 72 hours in all the subjects.
- In'3 Subjects; the plasma concentrations were quantifiable at the last measured time point-

of 168 hours post dose.

Table 2 shows the mean pharmacokinetic parameters of TMC125 in plasma.
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Table 2: Mean pharmaco

Pharmacokinetics of TMC125 "~ | TMCIZSmplasma | Total “c-radmacnmy,
R T Coper s vinplasma
, . o _ N=6 ' v N=6

tus, b, median (range) 35(2.0-10.0) 3.5(2.0-10.0)

Cinaze ng.(€q.)/mL, mean £ SD _ 1644503 319+88.2

AUCyy, ngWVmL, mean £ SD 2350 + 935 ‘ - NA

AUC,,, ngWmL, mean + SD 25151001 NA

ti/terms b, mean £ SD ‘ 41.1%19.6 NA

NA: not assessable

Total Radioactivity

The total "*C-radioactivity in plasma exceeded the LLOQ of 142 ng.eq/mL at limited
time points. In some subjects, only 2-3 quantifiable concentrations could be determined. -

The highest concentrations determined was 478 ng*eq/mL. Table 3 shows the ratio of
unchanged drug to total radioactivity. :

Table 3: Ratio of Unchanged Drug to Total Radmactnvnty

Parameter/ I
CRFID 1300001
Ratio Clh’ %

Ratio Cy,, %
Ratio Cy,, %
Ratio Cg;, %
Ratio Cgy,, %
Ratio C gy, % /

Ratio Cth: % I
Ratio C,, %

1300002 ] 130000.4. I 1300007 l 1300010 1 1300013 l

The descriptive statistics for total radioactivity in plasma could only be calculated for the
congentrations at 3, 4, and 6 hours after administration, with the. highest, concentratlons at
3 hours post dose. The individual ratios for plasma concentrations of TMC125 versus
total "C radioactivity ranged from /o over all time points and subjects.

Radioactivity Recovery in Urine and Feces

Table 4 shows the levels of total radioactivity as a percentage of the administered
radioactive dose in urine and feces from healthy male subjects after a single oral dose of
800 mg C-labelled TMCI125 from the time of administration up to 168 hours after
dosing.
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o _Table 4 Cumulatlve percentage of the ‘recovered radloactlwfy m Urme a) d Feces ™
~aftet'a smgle dose of’ 800 mg 14C labelled TM 125 up to 168 hours after

dosmg :
Subject # I i | 2 sl 4 s | 6 | Memtsp
Urine _ 1.2+03
Feces ‘ / : // ; / / / / B 93.7+0.7
Total - 949£09

At 168 hours after the administration of a single dose of 14C labelled TMCI125, — to

— of the administered radioactivity was recovered. The majority of the radioactivity
was recovered in the feces ( - /). The percentage of the radioactivity
recovered in the urine was”  ~—— % of the administered dose.

Reviewer’s Note:

Due to limitations of the assay, the descriptive statistics of the parent (unchanged) drug
and/or metabolites could not be computed beyond 6 hours after TMCI25 dosing.
Therefore, no conclusions can be drawn regarding the nature of the circulating moiety in

_ the plasma (i.e., whether it-is parent drug and/or metabolite(s)) and what proportion of
the radioactivity in the plasma (beyond 6 hrs) is composed of the parent drug. However,
the majority of the administered radioactivity was recovered in the feces and urine (~95 -
%) Further, the majority of the radioactivity in feces was composed of the parent drug.
This indicates that the major proportion of the radioactivity in plasma beyond 6 hours
may have been composed primarily of the parent drug. The metabolites formed in the
plasma beyond 6 hours (if any) were either detected in the feces/urine or the
concentrations of the metabolites was too low (and therefore inconsequential) to have
any efficacious/toxic effect.

Metabolite Profiling and Identification

Table 5 shows the mass balance and metabolic profile of TMC125 in the methanolic
extracts of human feces as percentage of total radioactivity accounted for.unchanged drug
and metabolite.
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Table 5 '

unchanged ‘drng and metabollte g

Sabjett | Colicton !&m‘kxgn u! - “! achaiiged divg I
- ¥ 300001 gL / / / / B
3
Sm:&éh ] EERN Y § NA | 820 ]'
1300002 2 ) i ! - :
s/ 4 /
's-u:»m | 38 | Na i NA 1. . %64 1
1300004 i !
ﬁ 1/ / l/ / ]
Sum096h | $6 | e [ N { 821
1300010 | 2 -
3 /’ -
3
yanayi
Sun:)-%l ) [ o1 T ez |
1300013 .2
= 7 T/
: Snm:‘-”h 98 | es | W [T a2 ]
1300007 3 . / /
— /[
. Sum 0-96k 51 [ 04 ona 34 |
NA = not assessable . :

In methanolic fecal extracts up to 96 hours, the relative proportion of unchanged drug (as
a function of the administered dose) decreased with time of collection for each subject.
The unchanged drug accounted for the majority of the radioactivity in the methanolic
feces extracts. Metabolite 8 was the major metabolite in the feces accounting for
to— of the dose. Metabolite 12 was also present in low quantities (up to of the
dose).

Table 6 shows the mass balance and metabolite profile of TMC125 in the human urine as
the percentage of the radioactive dose accounted for by the TMC125 metabolites.

Table 6 ‘Mass balance and metabolite profile of TMC125 in the human urine as the
- “percentage of thie radioactive dose accounted for by the TMC125 "
metabolites

Subjecc# i Metubolite | |  Metabolite6 |  Metabolitc§
1300001 °

1300002 '
1300004
13000100

1300013 *
1300007*
1300007°

b In pooled urine mnple) for the post-dose interv: 1l 0-8 hours
¢ Urine saaple for the post-dose nterval $-24 liours

3i4

AdOD 8{TIssOd 1587




.,_Unchanged drug was not detected in urine samples Metabohte 1-was the only metabolite
:'present in quantrﬁable amounts; tepresenting = —— of the dose. ‘I ‘thié pooled tring’*
" sample of subject 1300007 for the sampling-interval’ 8 024 hours post-dose, Metabolites™
6 ‘and ‘8 "were also’ present “Treatient: with B-glucuromdase/arylsulphatase “and LC- e
- MS/MS structural charactérization conﬁrmed that metabohte 1 and metabohte 6 were
glucuromdated metabolxtes o

Fig 2 shows the metabohc pathways of TMCI125 in humans. The most important
pathway of TMC125 metabolism in humans is the hydroxylation of the methyl carbons of
the dimethylbenzonitrile moiety to form metabolite 12 and metabolite 8.  The
glucoronidation of these metabolites yielded metabolite 6 and metabolite 1 respectively.
Overall, methyl hydroxylation: accounts for 3.8-9.5 % of the dose. The aromatic
hydroxylation at the dimethylbenzonitrile moiety (metabolite-13) was a very minor
metabolic pathway. '

In plasma (based on the concentrations above the limit of quantification at 2, 4, and 8
hours), TMC125 was represented the major fraction of the absorbed radioactivity.
Metabolites 1, 8, and 12 were detected in the plasma.

Fig 2: Metabolic pathways of TMIC125 in humans.

Hetabolite 12 (TMC125-M12




-Metabollte 12 and metaboltte 8 (TMC125-M12 and TMC125-M21) were tested on a.:
“panel of wild-type and mutant. HIV:1 virus, strains .to_ determine-the in. vitro antiviral .
- activity. (TMC125-C130) When oompared to TMC125,, the ECso values for, wild-type ..
HIV-1 were similar for. metabolite 12 ‘but about 200- fold higher (i.e. less actlve) for
‘metabolite 21. The antiviral activity on mutant virus strains was lower for metabolite. ;

12 as compared to TMC125; metabolite 21 did not show any activity on the mutant virus
strains tested.

Conclusion

@ | ,At 168 hours after the: administration of a single oral dose of TMCIZS 94.9 % +
0.9 % of the dose was recovered based on radioactivity.

e . The total radioactivity recovered in the feces after 168 hours was 93.7 % +0.7 %-

- of the administered dose. Unchanged drug accounted for the majority of the
-radioactivity in the feces ’ —_— ; of the dose).

e The total radioactivity. recovered in the urine was 1.2 % =+ O 3 % of the .

administered dose. No unchanged drug was present in the urine.

¢ The most important Phase-1 metabolic pathway of TMCI125 in humans was
hydroxylation of the methyl carbons of the dimethylbenzonitrile moiety to form
metabolite 12 and metabolite 8, and the glucuronidation of these metabohtes to
metabolite 6 and metabolite 1, respectively.

e For time pomts with both a quantifiable total “C- -radioactivity and TMCI125
concentration in plasma, the TMC125 cocentration was approximately half of the
corresponding total '*C-radioactivity.
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StudyNumber' ' I .
TMC125-C125 ' ' -

Title

Pharmacokinetic and safety assessment of multiple dose TMCI125 in subjects with
impaired hepatic function.

Objectives

The primary objective of the trlal was to assess the steady state pharmacokinetics of
TMCI125 200 mg b.id. in subjects with mild or moderate hepatlc impairment and
compare it to the pharmacokmetlcs of TMCI125 200 mg b.i.d. in matched, healthy
subjects.

Study Design

Phase 1, open label trial. The trial population (n = 32) was divided into the following two
panels, panel A and panel B. v

Panel A: 8 subjects with mild hepatic impairment (A1; Child Pugh Score 5-6) and 8
healthy matched controls (A2).

Panel B: 8 subjects with moderate hepatic impairment (B1; Child Pugh Score 7-9) and
8 healthy matched controls (B2).

The control group was derived from a comparable, but healthy matched subject
population. The control group was similar to subjects with hepatic impairment with
respect to age (£ 5 years), BMI (& 15 %), gender, race, and smoking status. The mild and
moderate hepatic impairment was defined by using the Child-Pugh classification score.

The subjects in panel A received TMC125 200 mg b.i.d. (F060) in the fed state (standard
breakfast) for 7 days and an additional dose in the morning of day 8. Full
pharmacokinetic profiles of TMC125 were determined on day 1 up to 12 hours post dose
and on day 8 up to 96 hours post dose. The dosing of subjects in panel B started if no
major safety, tolerability, or pharmacokinetic concerns were raised in subjects of panel
A. The dose of TMC125 administered to subjects in panel B was either the same dose as
for panel A (200 mg b.i.d.) with food or a lower dose (100 mg b.i.d.) with food
depending on the results of panel A. Based on the results from panel A, 200 mg b.i.d.
with food was administered to subjects in panel B.

Investigational Product(s)
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)

TMCI25 was provided as a tablet containing 100 mg (formulation F060) of TMCI25 =
— spray dried in a fixed ratio with hydroxypropylmethylcellulose and microcrystalline %

cellulose, croscarmellose sodium, magnesium stearate, and
lactose monohydrate. The batch # was 05E12 and 05G19 and the expu‘atlon date was
November 2006 and July-2007 respectively. T

Assay Methods

The plasma cdncentrations of TMC125 were determined using a validated LC-MS/MS
method. The lower limit of quantification (LLOQ) of TMC125 was 2 ng/mL.

Pharmacokinetics and Statistical Data Analysis

Pharmacokinetic Analysis

Pharmacokinetic and statistical analysis was performed using Winonlin Professional”™
(version 4.1, Pharsight Corporation). A non-compartmental model with extravascular

input was used for the pharmacokinetic analysis. Based on the individual plasma
concentration-time data and using the scheduled sampling times, the standard

‘pharmacokinetic parameters were calculated. _

Statistical Analysis

The statistical analysis was performed by comparing the subjects with mild hepatic
impairment (panel A) or moderate hepatic impairment (panel B) versus healthy matched
subjects within the same panel. The primary pharmacokinetic parameters of TMC125
were Ciax and AUC 2, on the logarithmic scale on day 1 and Cpin, Crax, and AUC o o0
the logarithmic scale on day 8.

RESULTS

Subject Disposition and Demographics

Out of the 34 subjects screened, 32 subjects were assigned to receive treatment. 2
subjects were not -assigned to treatment as they did not fulfill all the inclusion and

~ exclusion criteria. All 32 subjects completed the trial.

Table | shows the demographics of the trial.
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Table 1: Demographics in Trial TMC125-C125

| Panel A Panci B
Healthy controls] Subjects with mild |[Healthy controls] Sabjects with moderate
: hepatic impalrment® hepatic impatrment*

Parameter N=§ N=8§ N=8§ N=8
Age, years 560 570 510 540

Median (range) {44-66) (41-65) (42-63) 4464
Height, cm 1715 ‘1705 T 1750 17135

Median (range) (157131 {160-183) (155-190) (158-198)
Weight, kg - 4 743 821 n3

Median (r {57-89) 58-101) {55-96) {60-125)
BMI kg/m” 26.1 258 274 57

Median (range) (2329 {20-32) {23-31) (22-32)
Geader, 0 (%)

Male/female 53 3 62 672

Ethaic Origin, n (%} :

Caucasian/White 3(100.0) . 8(100.0) 8(100.0) 8(100.0)
Smoker: Yes/No® 4 ‘43 475 43
HCV cirrhosis: A
Yes/No - 08 8 08 - 276
Alcoholic cirvhosis:
YesNo 0/8 8/6 018 791
* All subjects in Panel A belonged to child-Pugh class A, and all sub, in Panel B belonged 10 child-Pugh

class B, as per protocol.

¥ All smokers were light smokers, i.e., no more than 10 cigarettes, or 1 cigar. or | pipe per dav.
* Subject 125-0020 had cirrhosis secondary to both alcoholism and hepatifis C infection.
N = total sumber of subjects

Pharmacokinetics

Fig 1 shows the mean plasma concentration-time profiles after administration of
TMCI125 200 mg b.i.d. to healthy subjects and subjects with mild hepatic impairment.

Fig 1: Mean plasma concentration-time profiles after administration of TMC125
200 mg b.i.d. to healthy subjects and subjects with mild hepatic impairment
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. The' medi: plasma concéntrations of TMC125 on day 1 were conipatable ‘for ‘healthy
subjects and subjects with mild hepatic impairment. On day 8, from2-6 hours post dose,
the plasma concentrations of TMCI25 were lower for subjects with mild hepatic
impairment, however, the trough concentrations were comparable.

Fig 2 shows the mean plasma cbncentrati_On-time profiles after administration of
TMCI125 200 mg b.i.d. to healthy subjects and subjects with moderate hepatic
impairment. ‘ S

Fig 2: Mean plasma concentration-time profiles after administration of TMC125
200 mg b.i.d. to healthy subjects and subjects with moderate hepatic
impairment
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Fig 3 shows the pharmacokinetic parameter plots (Cpax and AUC) on day 8 after
administration of TMC125 200 mg b.i.d. to subjects with different degrees of hepatic
impairment.
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Flg 3: Pharmacokmetlc parameter plots (C.,m and' AUC) on day 8 after :
: . -administration of TMC125 200 mg b.i.d. to subjects with:different degrees of
. hepatic lmpalrment
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There was overlap in the pharmacokinetic parameters of subjects with mild and moderate
hepatic impairment and the pharmacokinetic parameters of subjects with normal hepatic

Table 2 shows the pharmacokinetic param’eters of TMC125 after administration of
TMC125 200 mg b.i.d. to healthy subjects, subjects with mild hepatic impairment, and
subjects with moderate hepatic impairment.



Table 2: Pharuicokinetic parameters of TMC125 after administration of TMC125
‘200 mg b.i.d. to healthy subjects, subjects with mild hepatic impairment,
and subjects with moderate hepatic impairment :

Paod B

Pharmecoki PanelA
parameter | Hoalthy controls | Subjects withmld | Healthy contrels Subjects with
tiepatic tmpalrment moderate hepatic
(Mean £ D, 1, tmpairment
median [range]) N=8 __N=8 ‘N=8 N=8
| Day 1 )
Con ng/ml 4988 + 149.2 4665 £ 1378 4139 & 1233 267.5 = 100.6
tae b 40(20-5.0) 4.5(20-50) 50(20-5.0) 5.0 (4.0-9.0)
AUCy,, ngl/mL | 2072 & 1105 2903 % SI6. 2293 & 6639 1846 = 808.0
| Day §
Can, 0/l 4513 =z 1174] 4315 2 2123 | 3383 = 84si| 4065 = 1708
Coee ng/uil, 5355 %. 1078] 5148 + 191.2] 4081 = 9153] 4758 = 27149
Day 7 .
Cog ng/ml. 5780 + 90621 5414 + 1959 4539 = 1058 35369 = 3037
Day8 :
Ca. ng/ml 6186 = 100.7 3854 £ 1864 4016 + 1275 5683 x 3365
Coin, ng/ml 593.8 £ 99.64 5499 + 1921 3616 + 1284 4990 £ 2934
Couee 0/l 1339 = 3569 1060 £ 2678 1034 = 1935 §17.6 + 393.7
L B 43(3.0-5.0) 3.0(3.0-6.0) 40(3.0-5.0) 5.0(4.0-60)
AUC . ngvml 10650 + 1688 9346 + 2630 8584 + 1560 7663 + 4122
Tynecer B 8564 £ 2744 86.73 = 38.22 16 £ 2250 1899 x 5830
Cuw ng/ml 887.5 = 1407 7935 £ 2192 7153 £ 1300 638.8 = 335
FL.% $1.78 = 23.49 61794 + 2698 84.19 £ 17.36 54153 = 1341

** Acciirate determination ot possible

For subjects in panel A and B with normal hepatic function, the inter subject variability in
Cmax and AUC;z, of TMC125 on day 1 ranged from 30 % to 37 % and 29 % to-30 %,
respectively. On day 8, the inter subject variability in Cpax and AUC2y, ranged from 16
% to 27 % and 18 % to 28 % respectively. In subjects with mild hepatic impairment, the
inter subject variability in Cpin, Crmax, and AUC 3, ranged from 28 % to 34 % on day 1
and 25 % to 35 % on day 8. In subjects with moderate hepatic impairment, the inter
subject variability in Crin, Cmax, and AUC |2y ranged from 38 % to 44 % on day 1 and 48
% to 59 % on day 8.

Table 3 shows the statistical evaluation of the pharmacokinetic parameters of TMC125

after;administration of TMC125 200 mg b.i.d. to healthy subjects and subjects with mild
hepatic impairment.
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- Table 3z 'Statlstlca'l evaluation of the pharmacokinetic parameters of TMC125 after *
’ ; -administration of TMC125 200 mg b.i.d. to healthy subjects and subjects
with mild hepatic impairment

—— - e : - -

Pharmacoldnetic | Panel A, heatthy sabjects | Panel A, sabjects with | LSmeans %% C1*

paramcter (reference) wild bepatic ratio
npairment (test)

Day 1 Lo
Coaux. ng/mb 4823 “7 092 069-1.21 §-
AUC;y, ngh/mi 2834 2795 099 | o15-129 |-

Day 3 . ) .

Cuiz- 0g/mL © 5860 sfo 087 | 065-117
Co 0g/mL 1297 1030 0.79 0.63-1.00
AUC, 3, ngVmi 10520 9168 087 | 0.69-1.09
. Median - '
Pharmacokinetic | Pan s} st . [
parameter < ?m;ﬂbkd l,‘M:u‘;“l:\l lstlj:;sc e d‘m s
: impairment (fest) .
Luse hon Day 1 4.0 4.3 0.0 {-1.0}-(1.0)
Lo hon Day 3 43 40 00 {-1.0)-(1.0)
*1= 8§ for Reference and n = § for Test
*90% confidence intervats.

On day 1, the LSmeans ratios of Cpax and AUCy, of TMCI125 were not stgmﬁcantly
altered (change < 10 %) when TMC125 200 mg b.i.d. was administered to subjects with
mild hepatic impairment as compared to when TMC125 200 mg b.i.d was administered
to subjects with normal hepatic function.

On day 8, the LSpeans ratios of Cpin, Crax, and AUC 2 of TMC125 were decreased by 13
%, 21 %, and 13 % respectively, when TMCI125 200 mg b.i.d. was administered to
subjects with mild hepatic impairment as compared to when TMC125 200 mg b.i.d was
administered to subjects with normal hepatic function.

Table 4 shows the statistical evaluation of the pharmacokinetic parameters of TMC125
after administration of TMC125 200 mg b.i.d. to healthy subjects and subjects with
moderate hepatlc lmpalrment

Table 4 Statistical evaluation of the pharmacokinetic parameters of TMC125 after

administration of TMC125 200 mg b.i.d. to healthy subjects and subjects
with moderate hepatic impairment
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Phatumcalinetic | Pancl B, Geallhy Subjects | Pamell, miject wilh | ESweams | o0 cru
? o . (e ) i | moderate hepatic . ratio - L
Impafeincut (639
Der i .
Cone. gL 3986 2513 L1oee o edr-ass
AUCy tgbold] v -t T 2ooo3698.; - oerT lless—aw Y
Doy :
Cowigimt, 4465 ) 894 098 068 - 142 _
Cone. gL 1030 94 [ %] 05%-096
AUCya., ng ik 8460 6908 082 | es0-tu
Median’
harnacokinetic | Pauct B, bealihy subjocts Panel B, sebjects With | fiftorence | 90% CI*
A\ 2 i‘m) axdisa
tepe Boa Day 1 50 30 0.5 (-20) - (0.0)
to bon Day & 40 50 00 (-1.0)- (0.0)
“n— 8 for Réforence #nd o8 for Tedt - :
*90% coafidence intervals.

“On day 1, the LS qeans ratios of Cpax and AUC o, of TMC125 were decreased by 37 % and

23 % respectively, when TMC125 200 mg b.i.d. was administered to subjects with
moderate hepatic impairment as compared to when TMCI125 200 mg b.id was
administered to subjects with normal hepatic function.

On day 8, the LSyeans ratios of Cpaxand AUC o, of TMC125 were decreased by 28 % and
18 % respectively, when TMCI125 200 mg b.i.d. was administered to subjects with mild

" hepatic impairment as compared to when TMC125 200 mg b.i.d was administered to

subjects with normal hepatic function. The LSmeans ratio of Cmi, Was similar in subjects
with moderate hepatic impairment and subjects with normal hepatic function.

Pharmacokinetic Results Summary

o Mild Hepatic Impairment:

o Day 1: The LSpeans ratios of Cpax and AUC;y, of TMCI125 were not
significantly altered (change < 10 %) when TMC125 200 mg b.i.d. was
administered to subjects with mild hepatic impairment as compared to
when TMCI125 200 mg b.i.d was administered to subjects with normal
hepatic function.

o Day 8: The LSpeans ratios of Cpin, Cmax, and AUCzn of TMCI25 were
decreased by 13 %, 21 %, and 13 % respectively, when TMC125 200 mg

b.id. was administered to subjects with mild hepatic impairment as

~ compared to when TMC125 200 mg b.i.d was administered to subjects
with normal hepatlc function.

¢ Moderate Hepatic [mpairment:

o Day 1: The LSyeans ratios of Cpaxand AUC 2, of TMC125 were decreased
by 37 % and 23 % respectively, when TMCI25 200 mg b.i.d. was
administered to subjects with moderate hepatic impairment as compared to
when TMCI125 200 mg b.i.d was administered to subjects with normal
hepatic function.

o Day 8: The LSyeans ratios of G and AUC 25 of TMC125 were decreased
by 28 % and 18 % respectively, when TMCI125 200 mg b.i.d. was
administered to subjects with mild hepatic impairment as compared to
when TMC125 200 mg b.i.d was administered to subjects with normal
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hepatic functlon The LSmea,,s ratio of Cmm was s1mllar in subjects thh
moderate hepatlc impairment and subjects w1th normal hepatlc function. -

e Severe He'patielmpairment—Not evaluated _in‘- the trial
Conclusion

No dose adjustment of TMC125 is required in patients with mild or. moderate hepatic
impairment. There are no data available regarding the use of TMCI25 in patients with
severe hepatic impairment, therefore, TMCI25 is not recommended for use in patients
with severe hepatic impairment.

IN VITRO STUDIES D
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d -Anin'vitroe s>tudv"to determme the kmetlcs of TMC125 metabolism ‘ln hurﬁan liver }ﬁlerosomes
3. and to identify the microsomal ‘cytochrome: P—450 |so-enzvmes medlatmq TMC125 metabohsm T
(reactlon phenotvolnq) (T MC125—NCZ10) R C iy s

'Objectlves To determme the enzyme kmetlcs of TMC125 metabohsm in human Ilver microsomes (HLMs),
- and-o identify the cytochrome P-450 (CYP) enzymes mediating TMC125 metabollsm (reactlon
phenotyping) in HLMs.

Methods:

The enzyme kinetics of TMC125 metabolism in a pooled batch of HLMs was determined. On the basis of
enzyme kinetics, a substrate concentration (TMC125) was selected and used in the subsequent set of
experiments (reaction phenotyping). To identify the CYP enzymes responsible for the formation of
TMC125 Phase | metabolites, “reaction phenotyping™ was performed-by three dlfferent approaches

1. Diagnostic CYP chemical mhlbltors in‘a pooled batch of HLMs

2. Recombinant heterologously expressed human CYP isoforms

3. Correlation of CYP isoenzyme-specific actlvmes of the microsomes usmg a panel of 10 different
individual batches of HLMs

Enz“yme Kinetics: To determine kinetics (Km and Vmax) of TMC125 metabolism, varying concentrations
of “C-TMC125 [0.5 M (1 ‘kBa/mi), 1 uM (2 kBg/ml), 3 uM (6 kBa/ml), 5 uM (10 kBg/mi), 10 pM (10 -
kBq/ml), 20 uM (10 kBa/ml), 30 (10 kBg/mi) and 50 uM (10 kBg/mi)] were incubated in HLMs. On the
basis of preliminary optimization experiments, a protein concentration (HLMs) of 0.25 mg/ml with 15 min
incubation time at 37°C was adopted for all incubations in this experiment. All incubations were carried
out in triplicates and the total volume of reaction. mixture per incubate was 1.5 ml. The final concentration
of DMSO in all incubations was 0.5 % v/v. All samples were analyzed by radio-HPLC.

s
[
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: -‘Res‘ults:

The apparent Michaglis constant: Km and Vmax values for1 the overall metabolism of TMC1 25,ém'ounted

s

to 12.4 pM (Std. Error £ 5.4) and 360.8 (Std. Error + 58.6) pmol/mg/min, respectively. The Km value

obtained from this experiment was used in selecting the TMC125 concentration (5 uM) in the subsequent

reactlon phenotypmg experiments in the same pooled batch of HLMs.

1. Diagnostic CYP chemical inhibitors and CYP inhibitory antlbodles ina pooled'batch of HLMs

. Table 1.-Effect of diagnostic CYP isoform specific chemical inhibitors on the overall metabolism of '‘C-
TMC125 and the formation of its metabolites 12 and 13 in human liver microsomes. Each.value is mean +

$.D of 3 observations

CYP P450 Final Substrate turnoverfproduct formation rate
Disguoctic OV | 00 |Cnihe (pritmb e )
hitor (CT) ' incubate
QA TMCI25 M12 Ml

Mean + SD[Mean £ SD |[Mean £ S.D

Furafyfline CYP1A2 10 720+ 119 213+ 81] 458 = 66
Coumarin CYP2A6 160 973+ 107 249 = 60| 63.1 = 62
Sulphaphenszole  [CYP2C9 10 729+ 73] 213 48] 3502 = 39
Quinidine ICYP2D6 10 702+ 6.8 222 120! 471 + 67
4-methylpyrazole - [CYP2E1 20 733+ 116] 156= 67| 569 = 34
Ticlopidine HCI ICYP2C19/D6 |5 978+ 200 218+ 56| 613 = 151
[Ketoconazole ICYP3A4 1 67+ 74| 31+ 34 00 = 00
Troleandomaycin - [CYP3A4 200 124+ 15| 67=% 13 0.0 = 00
“Claﬂﬂltomymn CYP3A 15 258+ 08] 84+ 20| 169 = 28
 [Ritonavic CYP3A4 j0.15 67+ 13| 67=zx 13 00 = 00
1-aminobenzotriazole JCYP P450 {1000 84+ 20 84+ 20 00 £ 00
(Control (+ methanot) - 733+ 23| 164+ 41 338 £ 34
Controt (+ water) 876+ 201 258+ 97 542 = 28
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e Table 2. Effect of daagnostxc CYP |soform specific chemical inhibitors'on the overall metabolism of 14C
el 7 TMC 126 and theformation of its metabolites 12 and 13 in'Human liver-microsomes.

The percentage inhibition:of TMC125:metabolism and metabo_llte_ formation -

S .

%% Tohibition of Metaboli k §

Diagnestic Inbibiter CYP isoform Overall’ M1 M3
Furafyllie (18 pAM} CYPIA2 18 27 149
Coumariu (100 pM) CYP2AG 327 3514 -174
Sulphaphenazole (10 pM) CYP2C89110 06 207 6.6
Quinidine (10 gM) CYPID6 42 351 124
S asethylpyrazale (28 pM) CYPR2EL a0 54 58
Ticlopidine 50} . CYBICI9D6 117 155 131
Ketoconarale @ pM) CYP3A4 2909 st.1 1000
Troleandomyein (200 xM) CYP3A4 839 595 1000
Clarithromyein (15 M)  CYP3A 648 486 686
thouwu' 015130 CYP3A4 909 595 100.0
fazol (1000 0 CYP P450 - 8&5 486 100.0

Additional

I-hrm
i Cakdztedﬁumcmhulmbaﬁm(mﬂwﬂnﬂn’kﬁn}

Foact &

2. Negative values indicates higher % p

APPEARS THIS WAY

ON ORIGINAL

mh&(s:m;lecompxedtuﬁemnﬁol Por:ﬂquhtz&wpmpqseﬁ,zﬂnegzﬁmw}neswsemﬂdzedasmmhhhm_

329



S D -of 3 observations i~ .7

-

melabolte rate

{pmolimmin.mg protein

gM12

3 "'[éFlgure 1 Eﬁect of dlagnoshQCYP isoform specm'c chemicat mhlbltors onthe overall metabollsm of “C- Iv
TMC125 and sthe formatlon of 1ts metabohtes 12.:and 43 in human hvermlcrosomes Each value is mean £
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. Table 3 GYP reaction phenotypmg- Metabollsm of 14C TMC125 in E. ol membranes contammg
heterologously expréssed human CYP isoformis: Metabolites 12-and 13 were najor metabohtes of
TMC1 25 obsetved i in E CO|I membran

2. Recembmant heterologously expressed human CYP |soforms

etabollte 8 was a minot: metabohte

Table 4. CYP reaction phenotyping- Metabolism of 14C TMC125 in Supersomes® (heterologously
expressed human CYP isoforms). Metabolites 8, 12 and 13 were the major metabolites of TMC125
observed in these systems

Qverall

Cytachronie P-45¢ Form Overall Praduct formation rate (pmolimin. 140 pmol P450)
{168 pmoliml) % Metaholism' M12
-CYPIA2 615+0.30 -
CYP246 043015 0.72£006
CYPIBG 0.48 +0.30 050:0.10
CYPIC8 026031 044+0.12
CYP2CS 1354081 1333£062
CYPIC1® - -
CYPIDS - -
CYP2F1 004015 -
CYP3A4 3215085 804+0135
CYP3AS 054031 0281015
Addittonal Information
Omnll'/-mefabchsmof'l'MClZScalmlmdfmm*ﬂ drug that remained in the sample af the end of the incubation
No d in radio-APLC profile LLOQ= 200 dpm)

No measurable product cbserved in radic-HPLC profile (LLOQ= 200 dpm)

EPPEARS THIS WAY
ON ORIGINAL

Cytuchmme P-450 Form ) Product formation rate (pmol/min. 108 pmd P450)
€106 pmo¥/ml) % Metaboliym® 43 Mi2
CYP1A2 . - = -
CYPIA& - - i -
CYP2B¢ 350+021 - 339025
CYP2CS 061010 - L 0.67£00
CYPIC9 3.4420.62 - 3.61 =059
CYP2C19 94.44+9.79 = F50+0.26
CYP2ID6 0.17+0.06 -
CYPIEL - - -
CYP3A4 13613064 - 389085
CYP3AS 794 +0.40 - 283020
CYP3AT 230+£0.32 - 1.67+0.20
Additional Information
Overall % of TMC125 calcalated from % drug remained in the szmple at the end of the incubztion



" 3. Correlation of CYP | lsoenzyme-s cific activities of the microsomes using a panel »ot.jO_differént .
mdmdualbatchesofHLMs B B o ol S :

ph b Iatlon analy31s Pair-wise correlatton analysns of 14C TMC125 -
metabohsm and formatlon of metaboh es 12 and 13 with various CYP. isoform- ‘dependent enzyme
activitiesin 10 individual batches of human liver microsomes.

" Eazyme activities (CYP isoform) . TMCI25 metabolism : “TMCI25 Metsbolite Correlation coefficient (%) -

Carrelation (r’) M2 ' M3

T-athoxyresorufine O-dediylase (142) 0.232 . 0394 3 0127
Phenacetin O-dethylase (1A2) : -0.086 © 0145 . 0.194
Coumarin 7-hydroxylase (ZA6) 0.059 © 0348 0216
Taxol 6-0-hydroxylase (2C8) . 0457 0044 0249
Tolbutamida methyt hydroxylase (2€9,10) 0.598 ] -0.147 £.580
S—mq.henytoux 4—kydxuxyhse (2C1’) 0.578 . 0221 ) 0.735
ph h (ms) 0.301 0108 . 0130

Bufmzlol hydmxyhse QD6) ’ ’ 0356 0.061 0.140
Chi G-hydroxylase CET) 0458 0.039 0.106
memd(a—l)—kydxvxyiase CED 0673 0211 0431
6-f-hydroxylase (3A9) 0.481 0491 ] 0887
Cychspormemdzs&@A) 0.285 0124 ’ 0.854
Taxol 3*-hydroxylase (3A4) . 0.599 ’ 0349 03813

Midazolam 4-hiydroxylase (3A4/AS). - . 0538 0458 : 0939
Midazolam 1*-hydroxylase (GASIAY) 0274 0.193 0.520
Lauric acid G-hydroxylase (43) - 0262 0.198 . 0.108

Additional Informatiou
1. Bolded numbers: Posifive comelations higher than 0.400

' Co’nclusions:

Overall TMC125 metabolism as weII as formation of its major metabolites 12 and 13 was mainly catalyzed

by CYP3A enzymes. Involvement of CYP2C isoforms in TMC 125 metabolism was also suggested /T}
APPEARS THIS WAY
ON ORIGINAL
/
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' Methods:

‘incubations

CYP2B6, G’
- TMC125. -

e

CYP456-i3robe Substrates and Their Metabolites

CYP2A8 ‘coumarin 7-hydroxycoumarin
CYP2BS 7-6@0:_5«%uoto— 7-hydroxy-4-trifisoro-
methyt coumarin methyl coumarin
- cyr2ce dolofenac . | 4-hydrowydictotenac
cYP2C19 S-mepherylon hydroxy-
mephenyloin
CypP206 bufurado! {-hydroxybufuralol
CYP2E1 chlorzoxazone 8-hydraxy-
chiorzoxazone
CYP3A ' testosterone 68-hydroxy-
’ testosterone

The Km value for each CYP marker substrate was listed below.

" In Vitro Inhibifion of Human Cytochrome P40 Enzymes by TMC125 (TMC125-NC128)

hle Copy

0.5 uM

S uM

5 M

10 uM

20 pM

10 uM 100 yM

100 pM

The probe substrates were incubated at concentrations around the Km values in the absence and
presence of the following concentrations of TMC125: 1.15, 2.3, 11.5 and 50 uM in pooled human liver

microsomes.

333

wiets performed wiith CYI P450jprobé substrates, selective towards humah'CYP1A2, CYP2A6,
{P2C9, CYP2C19, CYP2D6, CYP2E1 and CYP3A4, in the absence and presence of ’

H
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. Results B

Conclusions:

Considering the Ki values and the average plasma level of TMC125 in vivo (0.451 pg/mL or ~1 uM),
TMC125 is likely an inhibiter of CYP2C9, a possible inhibitor of CYP1A2 and CYP3A but TMC125 is
unlikely an inhibitor of other CYP enzymes tested in this study.

APPEARS THIS WAY
ON ORIGINAL
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An in-vitro study on the inhibition of CYP2C8 mediated pachtaxel 6—a—hvdroxvlase acttvutv by
TMC125 (TMC125- NC360) ' ;

iMethodsy  —— T

Results:
Figure 1. Inhibition of paclitaxel 6-a-hydroxylation by TMC125
Mic_:haelisfil{enfen
1=
- as | . Q’ {=0 ‘
§ v 1ok
ié.. ¥ |=tS
a4 & =5
§§ 0 1=35
¢ l«tig
§§ 63 e le3sg
g:
7
a1 1
[T: & o - 1
a. = - & & g
Conclusion:

The apparent inhibition constant Ki for the inhibition of the CYP2C8 mediated paclitaxel 6-0-
hydroxylation by TMC125, calculated from the noncompetitive inhibition model, amounted to 19.6
+ 2.0 uM. Taking into account a Cmax-value of 0.45 pg/ml (~1.03 pM) for TMC125 in human
plasma, inhibition of CYP2C8 by TMC125 is clinically rather unlikely.

The CYP2C8 selective inhibitor montelukast proved to be strongly inhibitory in the paciitaxel 6-a-
hydroxylation assay with an |C50-value of 0.68 + 0.14 M.
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Anin wtro study to-assess the potential of TMC125 to: mduce CYP enzyme- actlvmes in crvogreserved
human hegatog\ge (I' MC125—NCZ38) : . .

Methods

APPEARS THIS WAY
ON ORIGINAL
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Results )

Table 1 The potential -of TMC125 to mduce CYP enzyme actwmes in cryopreserved human hepatocytes

Test Cnndilmn ; B Hean ﬁﬂdmdncimn I
CYP1A2 CYF2B6 CYPICIY CYP3A4

Control (Velucle) - L0000 1004000 1008000 100600

TMCIZS(1LOpuM) = 08+006 = 113050 033+035 548139

TMC125 (25 M) S 1084007 0994035  029£031 2423062

Rifurpicin (50 pM) TT100:017 T 3012052 430080 1063+455
anemwﬁmmiw 1454041 = 036£023 3443123

Rifampicin (50 pM) + L4047 19081 0355430 33681

TMCII5 25 M)

APPEARS THIS WAY
ON ORIGINAL
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Flgure 1. Induction prof ile of CYP1A2 m cryopreserved human hepatocytes S
The fold induction of CYP1AZ2 in different batches of human hepatocytes (Top). Mean fold induction of
= CYP1A2 activity; calculated as'the mean + SD fiom the three dlfferent lots of cryopreserved human _

hepatocytes (Bottom)

Fold indusction quYPiAZ with TMC125 in different hatches of |
' hepmtes {Ethoxyresorufin O-deethylase) g

{1082 WBDF M@NLR

1.0 i 25 OMSO  Rit25pM 50 pM Rif 25 pid OM
TMC125  TMC125 TMC125

Foid industion

Induction profile of CYP1A2 with TMC125 and positive control

(Ethoxyresorufin O-deethiylase)

7.00

6.00 -

5.00 -

4.00

3.00 -

2.00 -

1.80 : — , - -

10pM  I5pM OMSCO  Rift+25pM S50 MR 25 g OM

TMC125 TRIC12G : TMCA25
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Ly Flgure 2: Induction proﬁle of CYPZBG in cryopreserved human hepatocytes L
The fold iriduction of:CYP28B6 in different batches of human: hepatocytes (Top): Mean fold lnductton of
CYPZBG activity; caleulated-as the mean +:8D from the three different lots of: cryopreserved human

hepatocytes {Bottom).

Fobd inchestion

Fold induction of CYPZB6 with TMC125 in different batches of
bumsn hepelncytes {Hephenyiam H-«Emefhyﬁ:se}

0082 MEDF ENR

. TMC125

25 Mt
TMCE25

10
TMCIZ

400
350
. 300
£ 250
200
¥ 150
“ 100
a.50
a.0a

Induciion pmﬁﬁe of C.'YF?Bﬁ with TAMC125 and the pos:tme condrols
(Mephentoin N—demeﬂxyﬁase}

‘Lui

10484 25 M DMSO  FiE2S M 50pMR1f " Spmom
TMCI25  TMCE2S TMC125
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. Flgure 3 lnducho' ¥
e The fold mductton of.CYP2C1!

- ._.:-hepatocytes (Bottom)

roﬁle of CYPZC19 in cryopreserved human hepatocytes
different batches of human: hepatocytes (Top)-:Mean fold. mductlon 0
CYPZC19 acttvqty calculated_as the mean+:SD from the three dlfferent lots of. cryopreserved human

. Folid induction of CYP2C19 with THC2S in different balches.of —
hunanhq:a!br.ybs (Mﬂmmmﬁ)

um-————l 0082 ;BDE M_RI—-—————

10pM zsmn ‘DMSO Rmspu SO M 25)MOM
TMC125  TMCT2S T™MC125

‘Inducion profde of CYP2C16 with TMC125 and the positive:
eontmls { Mepherytain 4-hydraxylass}

&0a
500
400
30a

Fak incuction

o | i M e |
10§ TpM  OMSO RESEM mpMRif 25 M O
TMCI25  TMCIZS T™MCI25
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RE 2t Figure: 4 lnducﬂon proﬁle of CYP3A4 in. cryopreserved humian. hepatocytes
TR The fold induction of CYP3A4 in different batches of human hepatocytes (Top). Méan fold. mductlon of
/- 7 CYP3Adactivity, calculated as the mean + SD from the three different lots of cryopreserved human
hepatocytes (Bottom). v :

&umamm«mmmzsn 3ﬁemﬁtbﬂﬂusuf
mmﬁmg%hﬁmj

m-——-l oos2 mEDE

u,u R mm WhSge | eouRE | 2ol
TG

[rwderction pmﬂedGYPM4mﬂ1 THMC125 and the pasiive
contrels
{Festosterone G-b hydroxylase)

10yM  Z5uM  DMSO REe25 M 50 yNERF mpu
TMCIZS TMC125 ™MCEZS

Conclusions:

The results showed that TMC125 has no inducing effect on CYP1A2 or CYP2B6 or CYP2C19 activities in
human hepatocytes, but the compound appears to be an inducer of CYP3A4.
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n the potenal of TMC125 to induce CYP mRNA in cryopreserved human hepatocyles

Methods:

- The potentlal of TME125t0 mduce cytochromes P450 (CYPs) was determined in primary
hepatocyte cuttures established on R— well plates from cryopreserved human
hepatocytes originating from 3 different donors that retained acceptable attachment
characteristics. After the establishment of the hepatocyte cultures, human hepatocytes were
treated for two consecutive days either with vehicle, with various concentrations of TMC125 .5,
10 and 25 uM) or with the positive control compounds omeprazole (25 pM), rifampicin (25 pM),
phenobarbital (100 uM), or efavirenz (5 uM). Induction of CYP enzymes was assessed at the end
of the 48 h treatment period, by measurement of the mRNA expression with —— - quantitative
RT-PCR. In addition, possible cytotoxicity due to the treatment of the cells was determined by
measurement of the intracelitiar ATP content.

SIME BRI R A
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Reéults:

Figure 1. Indiictiorf of CYP1A2 mRNA expression
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{A) CYP1A2 mRNA expression in cells from lot 082 (black bars), lot NLR (white bars), and fot
BDF (grey bars) treated with vehicle (con), 1, 5, 10, or 25 yM TMC 125, 25 pM rifampicin (rif), 25
uM omeprazole (ome), 100 uM phencbarbital (phe), or 5 uM efavirenz (efa). Values were
calculated as the mean of three independent measurements and the error bars represent the
SEM. (B) CYP1A2 mRNA expression in control and treated cells, calculated as the mean + SEM
from the three different lots of cryopreserved human hepatocytes. * p-value < 0.05, n = 3.
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-+ Figure 2: Induction'of CYP2B6 mRNA expression -
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(A) CYP2B6 mRNA expression in cells from lot 082 (black bars), lot NLR (white bars), and lot
BDF (grey bars) treated with vehicle (con), 1, 5, 10, or 25 yM TMC 125, 25 uM rifampicin (rif), 25
UM omeprazole (ome), 100 uM phenobarbital (phe), or 5 uM efavirenz (efa). Values were
calculated as the mean of three independent measurements and the error bars represent the
SEM. (B) CYP2B6 mRNA expression in control and treated cells, calculated as the mean + SEM
from the three different lots of cryopreserved human hepatocytes. * p-value < 0.05, n = 3.
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- Figure 3. Induiction of CYP2C8 mRNA expression
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(A) CYP2C8 mRNA expression in cells from lot 082 (black bars), lot NLR (white bars), and lot BDF
(grey bars) treated with vehicle {con}), 1, 5, 10, or 25 yM TMC125, 25 uM rifampicin (rif), 25 uM
omeprazole (ome), 100 yM phenobarbital (phe), or 5 yM efavirenz (efa). Values were calculated
as the mean of three independent measurements and the error bars represent the SEM. (B)
CYP2C8 mRNA expression in control and treated celis, calculated as the mean + SEM from the
three different lots of cryopreserved human hepatocytes. * p-value < 0.05, n = 3.
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.+« Figure 4::Induction of CYE,ZCQ&mRNA expression .
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{A) CYP2C9 mRNA expression in cells from lot 082 (black bars), lot NLR (white bars), and lot BDF (grey
bars) treated with vehicle (con), 1, 5, 10, or 25 uM TMC125, 25 M rifampicin {rif), 25 uM omeprazole
{ome), 100 uM phenobarbital (phe), or 5 UM efavirenz (efa). Values were calculated as the
mean of three independent measurements and the error bars represent the SEM. (B) CYP2C3 mRNA
expression in control and treated cells, caiculate as the mean + SEM from the three different lots of

cryopreserved human hepatocytes. * p-value < 0.05, n = 3.
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+.:+Figure 5. Induction of CYP2C18-mRNA expression
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(A) CYP2C18 mRNA expression in cells from lot 082 (black bars), lot NLR (white bars), and lot BDF
(grey bars) treated with vehicle (con), 1, 5, 10, or 25 yM TMC 125, 25 uM rifampicin (rif), 25 uM
omeprazole (ome), 100 yM phenobarbital (phe), or 5 uM efavirenz (efa). Values were calculated
as the mean of three independent measurements and the error bars represent the SEM. (B)
CYP2C18 mRNA expression in control and treated cells, calculated as the mean + SEM from the
three different iots of cryopreserved human hepatocytes. “ p-value < 0.05, n = 3.
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i Figure6:Induction of CYP2C19 mRNA expression.
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{A) CYP2C19 mRNA expression in cells from lot 082 (black bars), lot NLR (white bars), and iot BDF
(grey bars) treated with vehicle (con), 1, 5, 10, or 25 uM TMC125, 25 uM rifampicin (rif), 25 M
omeprazole (ome), 100 uM phenobarbital (phe), or 5 uM efavirenz (efa). Values were calculated
as the mean of three independent measurements and the error bars represent the SEM. (B)
CYP2C19 mRNA expression in control and treated cells calculated as the mean + SEM from the
three different iots of cryopreserved human hepatocytes. * p-value < 0.05, n = 3.
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- Figure 7. Induction of CYP3A4 mRNA expression _ »
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(A) CYP3A4 mRNA expression in cells from lot 082 (black bars), iot NLR {(white bars), and lot BDF (grey
bars) treated with vehicle (con), 1, 5, 10, or 25 yM TMC125, 25 uM rifampicin (rif), 25 yM omeprazole
(ome), 100 uM phenobarbital (phe), or 5uM efavirenz {efa). Values were calculated as the mean of three
independent measurements and the error bars represent the SEM. (B) CYP3A4 mRNA expression in
control and treated cells, calculated as the mean + SEM from the three different lots of cryopreserved

human hepatocytes. * p-value <0.05, n=3.
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Conclusnons. .

‘The study results suggest that TMC1 25 is-not a CYP1A2 inducer but is a potent inducer of CYP2B6,
CYP2C-family, and CYP3A4. However the enzyme.activity.data presented in Study Report” TMC125-
NC238 should be more conﬁrmatory than the results Wlth mRNA described in this study.
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Determination of the mv vrfro transport. charactenstlcé o'faTM'C1 25, evalu uation of the possible role of P-
" glycoprotein in TMC125 transport and assessment of poss:ble inhibmon of P—g_lvcoprotem actlwtv by
TMC125 a study in Caco-2 iioholayers (T MC125-NC1 83) e

.

0 Méthods:

Transepithelial transport of TMC125 across cell monola layer:

/ /
- / /

Effect of TMC125 on bi-directional transport of the Pglycoprotein substrate taxol across Caco 2

monolayers T / —
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1 Br—drrectronal transport charactenstics of T 125 across Caco-2 monolayers Ny

Frgure 1 Tme courses for average (:t sd n—4) absorptrve (APBL open symbols) and secretory (BL-AP;
closed symbols) transport of TMC125 across Caco-2 monolayers at nominal initial concentrations of 3, 10
and 30 uM Note that the AP mcubatron medium consisted of HBSS at pH 6.5 with 2.5 mM MES and the
- o - BL rncubatron medrum of HBSS atpH 7.4 >
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2. Effect of TMC125 on bi- directional transport of the Pglycoprotein substrate taxol across €aco-2
monolayer

Figure 2. Effect of various TMC125 concentratlons (1-100 uM) on absorptive (AP-BL) and secretory (BL-
AP) transport of the P -glycoprotein substrate *H-taxol (75 nM) across Caco-2 monolayers. Bars represent
average (¢ sd; n=3) *H-taxol permeability coefficients obtained following 120-min incubation periods. The
effect of the P-glycoprotein inhibitor verapamil (100 uM) was also measured as positive control treatment
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Control §
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,Concluswns The data suggest that TMC125 isa weak substrate of P-gp Bl—dlrecttonal transport =~ -
gexpenments with the P-gp substrate taxol demonstrated that TMC125 has P-gp lnhlbttory properties WIth
an apparent IC50 value of 242 uM (10.5 ug/mL)

-
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Plasma Protem Bmqu and Blood-to—PIasma Partmonmq ﬂMC125—NC1 43)

s eMethods:

The plasma protem blndlng of TMC1 25 was’ stud:ed by equmbnum dlalySIS of ptasma samples from
healthy male adult subjects, male beagle dogs, male and female SPF Sprague-Dawley rats male and
female Swiss CD-1 mice and female SPF New Zealand White rabbits after fortification with *H-labelled
TMC125. In the above species, the distribution of TMC125 to various compartments of blood was also
studied. The binding of TMC125 to purified human serum albumin and a1-acid glycoproteln was also
investigated by equilibrium dialysis.
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Results

Table 1 Protem binding of TMC125 in plasma of mouse, rat rabb|t dog, and man Each vaiue represents -
the mean + SD of three determinations.

. Test Concentratians ng (baseeq-w

Species | - 16 | 100 | 1000 5000 Grand
(% boundy
% protein bound (Mean £ S.D)

Mouse (m) | 99.92+0.01|99.92+0.01 | 99.93+0.01 | 9992+001| 9992:001
Mouse ® ]99.91+0.01]99.92:001|99.92+0.01 9991£001] 9992001
Rat () 99.84+0.01 | 99.83 +0.01 | 99.83:20.01 | 09842001 | 99812001
Rat() |9986:000|9085+001]998620.01|9085+001| 99.86+0.01

Rabbit (f) | 99.86:0.02 | 99.86+0.01 | 9986+ 0.01 | 99.86+0.01 | 99.86+ 0.00

BDog(m) [99.89+001(9990+001]99890=0.01]99.90:0.01 19990+0.01

M_g 999100119990 +001 |9990£001]9990:001] 99901001
(m): male; (f) : female ' "‘

Table 2. The binding of TMC125 (100 ng (base-eq.)/ml) to purified protein solutions of human serum
- albumin and a1-acid glycoprotein. Each value represents the mean of two determinations.

oo Human serum albamin I-’ercentage- baund f’ercentage

(/100 mb) _ (%_) unhound (%)
6.9 99.69 031
43 99.60 0.40
20 99.20 0.80
1.0 98.33 1.67
! 0.5 97 .06 294
v 025 _ 94.46 5.54
A 0.1 87.92 12.08
cy-acid-glycopratein Percentage bound Percentage
(2/100 mb (%) unbound (%)
0.20 9902 0.98
015 98.58 142
0.10 97.66 234
0.05 94 48 5.52
0.02 69.22 30.78
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(m) male' (i') female

Conclusions:

TMC125 was extensively bound to plasma proteins and the plasma protein binding was concentration
independent and similar across all species.-
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. The in-vitro metabiolism of “/C-TMC125 in hepatocytes andliver:subcellular fractions-of male and fomale :
;. Swiss albino mice, male and female black Agouti rasH2 m|cromlected mice, male and female rats, female
rabbtt male doq and man (T MC125K NC142) :

\Methods

The in wtro metabollsm of 1“C-TMC125 was studied in hepatocytes (suspensnons and primary
cultures) and liver subcellular fractions (microsomes and 12,000 x g supernatant fractlons) of
male and female Swiss albino mice, male and female black agouti rasH2 microinjected mice,
male and female Sprague-Dawley rats, female rabbit, male dog and man. TMC125 (5 uM, 2.18

Mg/ml) was incubated in the above matrices at 37°C for various time periods, and incubates were
analysed by radio-HPLC. Cochromatography, enzyme hydrolysis and LC-MS/MS techniques
were used for the identification-of metabolites. :

Resuilts:

Table 1. Mass balance and metabolite profile of TMC125 in human hepatocyte suspensions (SK,
- 120 min), primary cell culture (PCK; 24 h), microsomes (MICR, 120 min) and 12,000 x g
supernatant fractions (120 min). The figures represent the percentage of the: injected sample
radioactivity accounted for by TMC125 (unchanged drug, UD) and its metabolites.

Hepatocytes H Y H yles Hepatocytes Hepatacytes Liver sabceflular
Patocy acyt

(Donor 1) (l;onor 2 : (Donor 3) {Donor 4) Mean of fractions
Donors 14 |
Metabolite | s | pcx sk | mck sk | pck | 12000g| mcr
i ' il ’ 04 198 ND ND
4 ' ND 0.2 ND ND
3 ND 29 N |
p 13 171 | W ND
3 17 52 55 3.7
12 0.7 58 335 38
13 ND .3 4.4 49
UD 954 464 86.6 37.1
Smn | 993 958 | 1008 | 983 98.9 97.5 99.6 | 987 99.5 97.6 106.0 99.5

a) amounts for non—detectable (ND) or non—quannfmble NQ) metabohtes m one or more donor samples were considered 0 for
calculation of mean percentages
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Table 2. A summary ‘of thé various- metabohtes wqth the metabollte 1denttﬁca ot
techmque(s) used in the ldentlﬁcatlon along wuth the metabohc rout

Metahokerom e

[Meta‘hakte menaﬁcaunnmzmd § T
up - IE—MSMS Unc!xanged dmg K1 63335 TMCIZS)
- Co-elution (TMC125)
1 LC-MS/MS Gilucuranidation of mﬁabome 8
Enzymatic deconjugation
4 LC-MS/MS Ghcuronidation of dihydmxyiated .
. TMCI125
57 ,LCMS)’MS Gmcm'omdanoncfmaabohtel?:
Enzymatic decon;ugetmn .
6 LC-MS/MS Glucnmnidation of mefabolite 12
Enzymatic deconjugation
7 LC-MS/MS Monohydroxylation at the pynm:dme
) moiety and glucuronidation.
L LC-MS/MS diqmethyl-hydroxylation on the
co-elstion (TMC125-M21)| dimethyl-benzonifrile moiety
(U LC-MSMS Glucuronidation of metabolite 15
Enzymatic deconjugation .
12 | LC-MS/MS methyl-hydroxylation at the dimethyl-
Lo-elution (I'MCIZS— benzonitrile moiety).
1 M12) 4 o
13 -LC-MS5/MS Aromatic mono-hydroxylation at the di-
- methylbenzomnitrile moiety
14 Co-elution Aromatic mono-hydroxylation at the
(TMC125-M10) benzonitrile moiety
15 LC-MS/MS Aromatic mono-hydroxylation at the
Co-elution (TMC125- benzonitrile moiety
MiD
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Q;,‘&N
bolite 14 (IMCI25-MIGY
o (M dog, F rabbit)
Kﬁ“’\(‘*’r -
] 1] . 1. .
NE : oH - di-hydroxylation
HN and glacuronidaé
(F mouse, rat,
traces In man)
Con '
glucureridation
{alt species except man} |

Br
——Gluc
Y
% N N
W& \f OH
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191
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Gy

L —
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Metaboliie 13 (TMC125-13

=R @ecx&)

HO.

L

methyl hydroxylation

(sl species)

bydroxylagion
and glucaranidstion
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~the methyl groups.of the dxmethylbenzomtnle mOIety in combmat:on wnth glucuromde'conjug
(Metabolite 12). Hydroxylation at both methyl groups of the.dimethylbenzonitrile moiety of TMC125: also
occurred in all species (Metabolite 8). A glucuronide conjugate of the latter dihydroxylated metabolite was
- -found to be relatively more important in-man compared to other species (Metabolite 1). Al TMC125
.~ :metabolites that were identified in human test systems used in the present in vitro study, were also found
- cinat Ieast one prechmcal species. .
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'-:'-"~-r'l'he? ass balance qf unchanqed TMC1 25 and: |ts metabohtes in human urine; faeces and plasma by

'Radloa |-G &nd:chz ractenzatlon of TMC1 25 metabelttes ﬂ' MC125—N0205)

Vo etabollsm of 14C-TMC125 was stud:ed in faeces urme and plasma coliected from hea!thy

- malé-subjects after a single oral dose of 800 mg **C-TMC125 (PEG-4000 formulation). Faeces extracts, _
pooled and concentrated urine of individual subjects and pooled plasma samples were analyzed by radio-

HPLC. Co-chromatography of authentic substances, enzyme hydrolys:s and LC-MS/MS techniques were
used for the ldentlf cation of metabolites.

Results:

Table 1. A summary of the identity of various metabolites of TMC125

Me::::llte : 1dentification method Metabalic route
UD - | LCMSMS Unchanged drug (TMC125)
Co-elution (TMC125} '
1 LCMSMS Di-methyl-hydroxylation on the di-
| Enzymatic deconjugation methylbenzonitrile modety (TMC125-
3421) and glugwonidstion
6 LC MSAMS Methybhydroxylationon the -~ -
Enzymatic decanjugation methylbeazonitrile moiety (TMC-Mi2)
and slacoronidation
g LCMSAMS Di-methyl-bydroxylation on the di-
Co-ehution (TMC125-M21} | meflwibenzonitrle moiaty
12 LCMSAMS Methyl-hydroxylation on the di-
Co-elution (TMC125-Mi 7‘) nzethylbenzonitrile moiety
13 LCMSMS Aromaiic mono-hydroxylation on the di-
methylbenzonimle motety
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Flgure 1 Metabollc pathways of TMC125 in human based on metabolite structures characterised by LC— ;
.- MS/MS and co-elutaon of authentic substances in faeces, urine.and plasma ' -

W Oidation A Al A
b o ) Urine, faeces and plasma o g
Metshoite 12 (TMC125-M12) w Metsbolite & (TMC125-M21}
Oxidatian Matabolfe 12 \O\\
Faeces
Plasma
-
Faeces
Glucurenidation Glucuronidation
udine . Urine
Pissma
A 4 v
. e .
u’ “,"’
h®
L Metabofite § . Meixb_ol’llei \

Conclusions:

The major part of orally administered TMC125 was excreted unchanged in the faeces (81.2-86.4 % of the
dose). The most important phase-1 metabolic pathway of TMC 125 in humans was hydroxylation of the
methyt carbons of the dimethylbenzonifrile moiety. Both the mono and di-methyl hydroxylated metabolites
(metabolites 12 and 8, respectively) and their glucuronides {metabolites 6 and 1) were formed. Overall
methyl hydroxylation accounted for 3.8 -9.5% of the dose. Aromatic hydroxylation at the
dimethylbenzonitrite moiety (metabolite 13) was a very minor metabolic pathway in humans. In plasma,
TMC125 represented the major fraction of the absorbed radioactivity at the three time points studied (2h,
4 h and 8 h). Metabolite 1, 8 and 12 were detected in plasma from which metabalite 8 amounted to one
third to half of the TMC125 concentration.

These in vivo results are in consistent with in vitroresults described in Study TMC125K-NC142.
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' Etravitine (TMC125) -~ ©~ | - Pharmacomietrics review
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PHARMACOMETRICS REVIEW

NDA Nuimber: - © 22187 ~

Gépgric Name: ’ : Etravirine (TMC125)

Proposed Indication: Treatment expeﬁenced subjects infected with HIV-1 -
Sponsor: - Tibotec

Type of Submission: : NME“

Pharmacometrics (PM) Reviewer: Pravin Jadhav Ph.D.

Primary Reviewer:. Vikram Afya Ph.D.

Cliﬁical Pharmacology Team Leader: Kellie S. Reynoids Pharm.D.

PM Team Leader: Jogarao Gobburu Ph.D.

Proposed Dosage and Administration: 200 mg BID

365




‘Etravirine.(TMC125) .. :.. - ' | R o : "'-Pharmacometrlcs-re

NDA22187 j S

. L.st oFFlgures Shlel R e e AR, T A |
List of Tables - .:369
EXECUTIVE SUMMARY . 370"
Is there an exposure response relationship for TMC125 to support evidence of effectiveness?....370
Is there an exposure safety refationship for TMC1257 ... woeeeereeeeeee et eeeee e e eeenns 3. .
Are the labeling claims based on population PK supported?........... eesrteeranaesteaneseaaetenrene s e anansarans 372
RECOMMENDATIONS 373
INTROUDUCTION 374~
DATA 375

Protocol TMC125-C206 (DUET-1) [Registration study in HIV-1 infected subjects with limited to no
treatment options; United States, Brazil, Argentina, France, Mexico, Panama, Chile, Thailand and
Puerto Rico} RSN PRSI SPRIOR. Y £+

Protocol TMC125-C216 (DUET-2) [Registration study in HIV-1 infected subjects with limited to no
treatment options; United States, France, ltaly, Germany, Canada, Spam Australla Belgium, United »

Kingdom, The Netherlands, Poland and Portugal].......ccccceeeeeeeeioreseeeieneeeeeeeseee e e eee e s s seoene 376
EXPOSURE RESPONSE ANALYSES .......... . : 377

Is there an exposure response relationship for TMC125 to support evidence of effectlvenegi;
SPONSOT'S ANAIYSES ..uevruieseereeeriereeeeceeeciememr et tesaeseeneesesessensens st aasessassesesesssesssesssessnssmsamtansneaeesteneeesnne 383
REVIEWET'S BSSESSIMEN........ccecurieeeciereierrerereessssissiesasateseetesnersseseeeases s ressssasesseseasesansmssssesassssmsesecanss 383

- Univariate analyses of virologic success (¥50 copies/ml. and <400 copies/mL)...................... 384

- Generalized additive MOAENG.........cc.ieeiireeee et erenete e e ee e et esse st e eae s e 389

=~ RUN 44 and RUN 75 EXPOSUIES ......ceeieeeeieeeteeeeieereceeanseemeeiansssessenssesasssseseemsanssesssssessossassaeeesannes 394

Is there an exposure safety relationship for TMC125? 395
Sponsor’s analyses .................... e e+ ee e oo e eee oo 395
REVIBWEI'S @SSESSIMENL....... e e et et e e e ssns s nesessssas et ntanssrasesas st ssasesasessanetones 397

- Rash.. reaeeeereeeEiteEesetes fes s e et s as et ea e e cetare ns et eaetetanens s beantanenea 398

- Univariate analyses............ . et eeee et eeee et e me e eee s eeees e esereenne 399

- TIME 10 raSh @VENL ..o et eee e aeeaenns 411

- Generalized additive modeling...........ooueeoieiieiiciicie e 413

- Rash related Dropouts and €XPOSUIe .............oooveiioeiieee e 415

= SEIUM CrEALIMING L..oeoi ottt ettt et e es et eeeeee et eteses eeeeeeee e emesee e eeeeseeennanen 415

- Understanding Exposure-virologic success and Exposure-safety relationship ......................... 419
POPULATION PK ANALYSES......ccooeeeecveeerreeeenenne ............................................................................ 422
Are the labeling claims based on population PK supported? .......cooeeoeeeeeeeeieeeeeeeeeeeeneere e 422
SPONSONS ANAIYSES ..ottt ettt et 422




Pharmacbjrnetf:"ics'vreview Flesin
. NDA22187

Etravirine(TMC125)- - - '

" Reviewer’s assessment........... eeeeeeanend ' ...... S
APPENDICES ' ' :

Appendix I: Generalized Additive modeling Splus code (mode 4).

WAY
ARS THIS
AP W ORIGINAL

367



Etravirine (TMC125):: 250 _ R R | - Pharmacometncs revne

NDA22187 '

B eI e T T e S g AU S O U

,Llst of Figures ) e T

Flgure 1: Description of the data (Pooled DUET) used by the sponsor and rewewer (contlnuous vanables). ”
............................................. . eteorere st eeas it s aesentesatseeseaneatasatemsamrensassansnansessnsnses SOQ

Figure 2: Relationship between virologic success and baseline HIV-1 RNA, baseline CD4+ cell count,
age, body weight, compliance, race, sex, continuous phenotypic sensitivity score, DRV AUC, TMC125 -

Cmin, TMC125 1Q, TMC125 AUC, fold change in DRV. The meanresponse is plotted against the median
for each quantile or group by dose groups. The sample size for each quantile or group is included at the
top and the range for each quantile is indicated as appropriate. ..........ccocweoreesroreeecenrerinrareerresiesseseenenns 385

Figure 3: Results of the automated step-wise GAM search for prognostic factors of virologic response
(viral load < 50 copies/mL (A-model 1) and < 400 copies/mL (B-mode! 2,C-model 3,0-model 4)). On the y- -
axis, “-> a” indicates addition of variable “a”; “a->b” indicates the replacement of variable “a” with “b™... 391

Figure 4: Median (95% CI) prediction of likelihood of response {viral load < 400 copies/mL) as a function
of TMC125 Cmin (left panel-Model 3) and 1Q (right panel-Model 4), based on the GAM. models fitted to
500 bootstrap samples of the original data set. (circles: observed data, line and shaded area: model
prediction)........cccovrieceeeeeeee et eteeieeaseee e seeeaneaanteceeeenteeereaneeeteaanresanetaanteeesaraseessearaneeseansenraen 393

Figure 5: Fold change in DRV and TMC125 1Q in relation to virologic success as defined by viral load
<400 copies/mL. Each symbol is represented by an individual patient (Success=1 and Failure=0)........ 394

Figure 6: Correlation between Run 44 and Run 75 predtcted exposures (Cmm and AUC). ... 395
Figure 7: Incidence of Rash by Gender and different. grade fyPes ........... e eeceeoeeeeeeeeeeeeeeeeeeemeesseeseesen 399

Figure 8: Relationship between proportion of subjects with rash (any type) and treatment arm, Sex, Race,
Hepatitis C infection, Hepatitis B infection, Baseline CD4+ cell count, Baseline HIV-1 RNA, TMC125 AUC,
DRV AUC and use of T20. The mean incidence rate is plotted against the median for each quantile or
GIOUD DY QOSE GIOUPS. ...eceeeiaeieceianeatananiessesassssassssesessasesnssasssessesesssssasessessessessssamsessessessssassameeemsoesesons 401

Figure 9: Relationship between proportion of subjects with rash (AEDECOD="RASH") and treatment arm,
Sex, Race, Hepatitis C infection, Hepatitis B infection, Baseline CD4+ cell count, Baseline HIV-1 RNA,
TMC125 AUC, DRV AUC. The mean incidence rate is plotted against the median for each quantile or
GTOUD DY QOSE GIOUPS. ...cnieiecaeiriririeeseceeeaneae e s eseaesesesesaessessensentesesmereesesssmssessssngssmeossatemsamsametaemamreneennns 407

Figure 10: Incidence of Rash (Any Type) by Treatment Group (Pooled DUET Anaiysus) ........................ 412

Figure 11: Time to rash in the placebo treated subjects and TMC125 freated subjects divided according
TIMCA2E5 AUC QUANTIES ......oeeeeeeeeeeeeeeeee s eetecee s et bes e s seaesee e e s sem seeeeamaaeenea s aenmsnensaemeasnneeaeassamsen 412

Figure 12: Results of the automatéd step-wise GAM search for prognostic factors of rash events (Left:
Any type- model 1; Right: AEDECOD="RASH"- model 2). On the y-axis, ‘> a” indicates addition of

g M,

variable “a”; “a->b" indicates the replacement of variable “D” With “a”. .....c..ev oo e eseeeeann 414

Figure 13: Median (95% Cl) prediction of likelihood of response (rash event) as a function of TMC125
AUC (left panel-Model 1 and right panel-Model 2), based on the GAM models fitted to 500 bootstrap
samples of the original data set. (circles: observed data, line and shaded area: model prediction)........ 415

Figure 14: Mean Change (+SE) from Baseline of Selected Laboratory Parameters Over Time (Pooled
DUET ANGHYSIS ) ...ttt ettt eeems et e aee e e et e aee e e et seametenemeetaeseeeeeeemne 416

Figure 15: Time course of change from baseline in serum creatinine for four groups based on randomized
treatment (Placebo or TMC125) and the use of TDF (TDF or No TDF). The numbers at scheduted week
represent the number of subjects. Limited data are available beyond week 24 visit (not shown)............ 418

Figure 16: Approximate Cmin-AUC relationship to understand benefit (virologic success)-risk (rash)....420

368




NDA221 87

AFrgure 17: Scatterplot.of concentraﬁons.by body weight, age creatinine ‘clearance (drvrded into 4
quantiles), hepatitis B infection, hepatitis C infection, race, sex, ENF and TDF.- Fot contmuous class.

varrable the title stnp rndrcates the range...._.._. ....... rerert e s sereseenr s -....;,..,42_“5:

List of Tables . :

Table 1: Description of the data used by the sponsor and TEVIEWET ..o eiiairemvanaeeeaseeeananen SOPUPRRUPPUPISCIR ¥ £ - ‘
Table 2: Description of the data used'by the sponsor -and reviewer (T able 1 data split by study) ........... 379
Table 3: GAM models at the end of automated step-wrse searches for prognostrc factors of virologic
response (viral load < 50 copies/mL)................ sirera st S — 3 QQ N
Table 4: Descriptive Statistics of TMC125 AUC 1z, by Occurrence of Speciﬁc AEs (DUET-1).cceeeeee 396-.
Table 5: Descriptive Statistics of TMC125 AUC,, by Occurrence of Specific AEs (DUET-2)............r..,..397- .
Table 6: Rash events selected for exposure response analyses 398 .

Table 7: GAM models at the end of automated step-wise searches for prognostic factors of rash events.
............................................................................................................................................................... .--413

Table 8: Number of subjects and associated number of discontinuations in TDF treatment (pooled DUET

analyses) ....... regeraeten s erseesaesenesens @eeeestesteeresesseeestseeissesettssteseeeeeseessesssssssestesessssesesttrteesssasasesiesteseessreeres 47

Table 9: Grade changes (compared to reference standard) in serum creatinine by randomlzed treatment

* groups and the use of TDF. All visit data were included and, for example, subjects with grade 1 change at

one visit worsening to grade 3 change were included under grade 1 as well as grade 3 changes...‘..( ..... 419
Table 10: TMC125 parameter estimates for the updated population pharmacokmetrc model (Run 75)..422
Table 11: Demographics of the subjects used in the analyses......... .ot seeeeceeee 423

369

o

vE,tf‘?lYiTi"e (T_MC"2_5) R e o ,‘ ' Pharmacometrlcs revrew :

5.





