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1.  Executive Summary

Darunavir (TMC114) is an inhibitor of the human immunodeficiency virus (HIV)
protease. Darunavir, in combination with low dose ritonavir, is proposed for the
treatment of HIV-1 infection in adults. The clinically recommended dose is 600 mg
darunavir/100 mg ritonavir b.i.d.

The accelerated approval decision for darunavir is based on the 24-week data generated
in pivotal Phase IIB randomized open label, controlled, efficacy and safety trials
(TMC114-C202 and TMC114-C213). In addition, to expand the safety database at the
clinically recommended dose, safety data were collected from two additional non-
randomized clinical trials (TMC114-C208 and TMC114-C215). The data from the
ongoing Phase 1l trials - were not used to support the current submission.

The sponsor conducted 35 clinical trials to characterize the biopharmaceutics (12 trials),
pharmacokinetics (4 trials), potential of darunavir to prolong the QT interval (1 trial), and
drug-drug interaction potential of darunavir (18 trials). In addition, the sponsor
developed a population pharmacokinetic model using data from healthy and HIV-1
infected subjects. This model was used to obtain the pharmacokinetic parameters based
on sparse sampling from subjects enrolled in the two phase IIb trials.

1.1 Recommendation

The Clinical Pharmacology and Biopharmaceutics Information provided by the Sponsor
1s acceptable.

1.2  Phase IV Commitments

The following postmarketing commitments (PMCs) will provide further information
regarding the safe and effective use of darunavir/rtv in the target population. PMC # 1
and PMC # 3 were originally included by the sponsor in the list of ongoing/planned

- studies.

These PMCs address the pharmacokinetics and safety of darunavir/riitonavir in special
population (PMC # 1), assess the inhibitory/induction potential of darunavir/rtv on
various CYP enzymes (PMC # 2), and provide quantitative drug interaction information
(PMC # 3, 4, and 5).

1. Evaluate the pharmacokinetics of Darunavir/rtv in HIV-negative subjects with
Child-Pugh A and Child-Pugh B liver disease in order to determine dosing
recommendations.

2. Please conduct a cocktail study to determine the effects of steady state
Darunavir/rtv 600/100 mg b.i.d. on the metabolism of CYP450 probe substrates
for the following enzymes: CYP2C9, CYP2C19, and CYP2D6.



Conduct an in vivo drug-drug interaction study between Darunavir/rtv b.i.d. and
rifabutin.

Conduct an in vivo drug-drug interaction study between Darunavir/rtv b.i.d. and
buprenorphine/naloxone.

Conduct an in vivo drug-drug 1nteract10n study between Darunavir/rtv b.i.d. and
carbamazepine.

In addition to the PMC's listed above, the sponsor has planned to conduct a drug-drug
interaction study between darunavir/rtv b.1.d. and methadone (TMC114-C127).

1.3

Summary of Important Clinical Pharmacology and Biopharmaceutics Findings

Darunavir is an inhibitor of the human immunodeficiency virus (HIV) protease. It
selectively inhibits the cleavage of HIV encoded Gag-Pal polyproteins in virus infected
cells, thereby preventing the formation of mature infectious virus particles. Darunavir,
coadministered with low dose ritonavir, is proposed for the treatment of HIV-1 mfchon
in adults. The clinically recommended dose is 600/100 mg b.i.d.

Exposure Response

Exposure-response analyses were conducted on pooled data from two dose-
ranging controlled trials (studies C202 and C213) in antiretroviral treatment-
experienced HIV-infected adult patients (total number of subjects, 637). In these
studies, patients were randomized to a control group (investigator-selected
protease inhibitor based regimen) or to 400/100 mg QD, 800/100 mg QD,
400/100 mg BID or 600/100 mg BID dosing regimens of darunavir/ritonavir in
addition to an optimized background regimen. At 24 weeks, the virologic
response rate was evaluated (primary efficacy evaluation).

The exposure-response analysis of combined phase 2b trials (C202 and C213)
demonstrated that the probability of having a response to darunavir treatment
(measured either by 1 log reduction in viral load or HIV-1 RNA <50 copies/ml)
by week 24 is related to the patient’s darunavir inhibitory quotient (IQ; ratio
between the trough concentration and 1Csp). The primary driver for response rate
is the fold change (FC; measure of the fold-increase in the 1Csq value relative to a
standard ICsg value for a wild-type HIV-1 virus with no mutations) at baseline
and response was less dependent on darunavir exposure.

Individualized doses above 600/100 mg b.i.d. to compensate for an increased ICsg
value is not expected to improve the response rate in HIV-1 patients because of
less than dose proportional increase in plasma concentrations with increasing
dose. However, it may increase the likelihood of response in some individuals.



Analysis of safety data from all four dosing regimens showed no apparent

[
relationship between darunavir exposure (measured by AUCy4,) and maximum
change in cholesterol, lipids and LFT markers as well as in the incidence of
adverse events.

e Based on the population pharmacokinetic analysis of darunavir, dose adjustments

are not required for race, gender, renal impairment, hepatitis B or C co-infection,
and age greater than 65 years.

Table 1 shows the summary of exposure parameters (based on intensive sampling
in the PK sub-study) in studies TMC114-C202 and TMC14-C213
(pivotal Phase IIb studies in HIV-1 infected subjects).

Table 1: Summary of Exposure Parameters (based on intensive sampling in
the PK sub-study) in studies TMC114-C202 and TMC14-C213
~ (pivotal Phase 1Ib studies in HIV-1 infected subjects).
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In addition, Bayesian estimates of darunavir pharmacokinetic parameters from sparse
sampling in trials TMC114-C202 and TMC114-C213 suggested a less than dose
proportional increase within the q.d. (400/100 mg [n = 118] and 800/100 mg [n =
118]) and the b.1.d. regimens (400/100 mg [n = 113] and 600/100 [n = 119]). Based
on the analysis, a 50 % increase in dose (from 400 mg b.i.d to 600 mg b.i.d.) resulted
m a 29 % increase in exposure (as compared to an increase in AUC by 18 %
estimated based on the results from the intensive sampling). However, there was an
increase in Cyn by approximately 50 %.

Absorption

Darunavir has an intermediate to high absorptive permeability in Caco-2
monolayers indicating sufficient membrane permeability to show adequate
intestinal absorption. The absolute bioavailability of darunavir, in the absence
and presence of ritonavir (100 mg b.i.d) 1s 37 % and 82 % respectively.

In vitro results suggest that darunavir is a P-gp substrate.

In vitro studies have shown that darunavir is a CYP3A substrate. This was further
confirmed in vivo from the results of a clinical trial that showed a 14-fold increase
in exposure of darunavir in the presence of 100 mg b.i.d. ritonavir, a potent



CYP3A4 inhibitor. This increase in exposure is, in part, due to an approximate
5.5 fold reduction in systemic clearance (observed after IV administration).

The exposure to darunavir (co-administered with low-dose RTV) under fasted
conditions was approximately 30 % lower than under fed conditions. Therefore,
the proposed label recommends that darunavir should be taken with food. Within
the range of meals studied, darunavir exposure is similar. The total caloric
content of the various meals evaluated ranged from 240K cal (12 gms fat) to
928Kcal (56 gms fat).

Distribution

The in vitro plasma protein binding of darunavir is approximately 95 % in
humans.

Darunavir 1s mainly present in the plasma, with limited distribution to the
erythrocytes, and is mostly bound to a-1 acid glycoprotein (AAG) and to a lesser
extent to albumin.

The volume of distribution of darunavir is 130 L (after intravenous
administration).

Metabolism

The results from the mass balance study showed that at 48 hours after dosing with
"“C-TMC114 (in the presence of ritonavir), 41.2 % and 7.7 % of the drug was
recovered unchanged in the feces and urine respectively.

Darunavir primarily undergoes oxidative metabolism. In an in vitro study
conducted to characterize the various CYP 1sozymes involved in the oxidative
metabolism of darunavir, only ketoconazole (predominantly CYP3A4 inhibitor)
showed significant inhibition of the darunavir metabolism, and only CYP3A4
showed metabolic activity towards darunavir.

Excretion

The results of the mass balance study showed that after a single dose
administration of '*C-TMC114 with ritonavir, the majority of the radioactivity
was excreted in the feces. At 168 hours after dosing, 79.5 % of the radioactivity
was recovered in the feces and 13.9 % of the radioactivity was recovered in the
urine. The results from other Phase I studies suggested that less than 7 % of the
drug 1s excreted unchanged in the urine. In addition, the % of absorbed drug
eliminated through the renal route is < 10 %. These results suggest that renal
elimination i1s a minor route for darunavir elimination.

Intrinsic Factors

The intrinsic factors that have been considered for their potential effect on the
pharmacokinetics of darunavir include gender, race, body weight, hepatitis B
and/or C virus co-infection status, and AAG concentrations in plasma at baseline.



The subgroup analysis showed that race, gender, body weight, and hepatitis B
and/or C virus co-infection status had no clinically significant effect on the
exposure to darunavir. ,

e The exposure to darunavir was positively correlated with baseline AAG
concentrations in plasma. There was a trend towards higher darunavir AUC,4p,
and Cgj in subjects with higher concentrations of AAG in plasma at baseline.

e In view of the limited renal excretion of darunavir (< 7 % across all studies), a
study to investigate the exposure to darunavir in subjects with renal impairment
was not conducted. Further, the results from population pharmacokinetic analysis
and safety evaluations suggested that the slightly higher darunavir exposure in
HIV-1 infected subjects with moderate renal impairment (CL, between 30-60
mL/min, n = 20) is not clinically relevant.

e A clinical study to assess the impact of hepatic impairment on the
pharmacokinetics of darunavir is currently being planned.

Extrinsic Factors

Drug-Drug Interactions

¢ Drug-Drug interaction studies were conducted using the solution or tablet under
fed conditions. When given in the presence of low-dose ritonavir (100 mg b.i.d.),
darunavir doses of 300 or 400 mg b.i.d. were generally used in the drug-drug
interaction studies. It is acceptable to extrapolate the drug interaction results to
the commercial tablet (FO16) and dose (600/100 mg b.i.d.).

¢ The following drugs should not be co-administered with darunavir/rtv due to
serious adverse events (because of the co-administered drug) or due to potential
loss of efficacy because of reduction in darunavir exposure. These conclusions
are based on either clinical studies or expected drug-drug interactions based on
mechanism.

o Drugs that should not be co-administered with darunavir/ritonavir due to
serious adverse events: Antihistamines (astemizole, terfenadine), Ergot
Derivatives (dihydroergotamine, ergonovine, ergotamine,
methylergonavine), GI motility agent (cisapride), neuroleptic (pimozide),
and sedative/hypnotics (midazolam, triazolam) and HMG-CoA reductase
inhibitors (lovastatin, simvastatin) ’

o Drugs that should not be co-administered with darunavir/ritonavir due to
potential loss of efficacy of darunavir: Anticonvulsants (carbamazepine,
phenobarbital, phenytoin), antimycobacterial (rifampin), herbal products
(St. Johns. Wort), HIV protease inhibitors (Kaletra, saquinavir),

Table 2 shows the established and other potentially significant drug interactions based on
which alterations in dose or regimen may be recommended. The interaction between
darunavir and the drug preceding the asterisk (*) sign was evaluated in a clinical study;
the interactions between darunavir and other drugs (not preceding the asterisk sign) are
predicted. Further, some of the listed drug interactions are typical for ritonavir boosted
Pls.



Table 2: Established and other potentially significant drug interactions:
alterations in dose or regimen may be recommended based on drug
interaction studies or predicted interaction.

Concomitant Drug
Class:
Drug Name

|Effect on
Concentration of

Darunavir
or
Concomitant Drug

Clinical Comment

'iH!V-A_ntivivraI Agents: Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs)

Efavirenz* { darunavir Co-administration of darunavir/rtv and
T efavirenz efavirenz decreased darunavir AUC by
13% and C;, by 31%. The clinical ,
significance has not been established. The:
combination of PREZISTA/rtv and
efavirenz should be used with caution.
Nevirapine*® <> darunavir PREZISTA/rtv and nevirapine can be co-
0 nevirapine administered without any dose

adjustments.

iHIV-Antiviral Agents: Nucleoside Reverse Transcri

ptase Inhibitors (NRTIs)

Didanosine

It is recommended that didanosine be
administered on an empty stomach.
Therefore, didanosine should be
administered one hour before or two hours
after PREZISTA/rtv (which are.
administered with food).

Tenofovir Disoproxil
Fumarate*

< darunavir
T tenofovir

PREZISTA/rtv and tenofovir disoproxil
fumarate can be co-administered without
any dose adjustments.

?HI\(;-Antiviral Agents: HIV-Protease Inhibitors (Pls)

Atazanavir*

(The reference regimen for
atazanavir was
atazanavir/ritonavir 300/100

mg g.d.)

<> darunavir
> atazanavir

PREZISTA/rtv and atazanavir (300 mg
g.d.) can be co-administered.

Indinavir®

(The reference regimen for
indinavir was '
indinavir/ritonavir 800/100 mg
b.i.d.) :

11 darunavir

T indinavir

The appropriate dose of indinavir in
combination with PREZISTA/rtv has not
been established. The reference regimen
used in the study was not approved.

Lopinavir/ritonavir*

{ darunavir
T Lopinavir

Due to decrease ih the exposure (AUC) of .
darunavir by 53%, appropriate doses of
the combination have not been




established. Hence, it is not
recommended to coadminister
lopinavir/ritonavir and PREZISTA, with or
without an additional low-dose of ritonavir.

‘1Saquinavir* d darunavir Due to a decrease in the exposure (AUC)
<> saquinavir of darunavir by 26%, appropriate doses of .
the combination have not been
established. Hence, it is not
recommended to coadminister saquinavir
and PREZISTA, with or without low-dose
ritonavir.
‘Other Agents ' ‘
Antiarrhythmics: T antiarrhythmics Concentrations of bepridil, lidocaine,
bepridil, quinidine and amiodarone may be
lidocaine (systemic), increased when coadministered with
quinidine, PREZISTA/rtv. Caution is warranted and
amiodarone therapeutic concentration monitoring, if

available, is recommended for
antiarrhythmics when coadministered with
PREZISTA/rtv.

Anticoagulant:
Warfarin

1] warfarin

<> darunavir

Warfarin concentrations may be affected

‘‘when coadministered with PREZISTA/rtv.

It is recommended that the international
normalized ratio (INR) be monitored when
warfarin is combined with PREZISTA/rtv.

iAntidepressant:
Trazodone

1T Trazodone -

Concomitant use of trazodone and
PREZISTA/rtv may increase
concentrations of trazodone. Adverse
events of nausea, dizziness, hypotension,
and syncope have been observed '
following co-administration of trazodone
and ritonavir. If trazodone is used with a
CYP3A inhibitor such as PREZISTA/rtv,
the combination should be used with
caution and a lower dose of trazodone

. should_ be considered.

Anti-infective:
clarithromycin®

17 clarithromycin

No dose adjustment of darunavir or
clarithromycin is required for patients with
normal renal function. For patients with
renal impairment, the following dose
adjustments shouid be considered:

¢ For subjects with CLcr of 30-60
mbL/min, the dose of clarithromycin
should be reduced by 50%.

e For subjects with ClLcr of <30
mk/min,
the dose of clarithromycin should

be
reduced by 75%.




Antifungals:
ketoconazole®,
itraconazole,
voriconazole

T ketoconazole
T darunavir
1 itraconazole

{(not studied)

4 voriconazole

i(not studied)

Ketoconazole and itraconazole are potent
inhibitors as well as substrates of CYP3A.
Concomitant systemic use of
ketoconazole, itraconazole, and

1darunavir/ritonavir may increase plasma

concentration of darunavir.

Plasma concentrations of ketoconazole or
itraconazole may be increased in the
presence of darunavir/ritonavir. When

‘lcoadministration is required, the daily dose

of ketoconazole or itraconazole should not
exceed 200 mg.

Co-administration of voriconazole with
darunavir/ritonavir has not been studied.

‘“Administration of voriconazole with

ritonavir (100 mg twice daily) decreased
the AUC of voriconazole by an average of
39%. Voriconazole should not be
administered to patients receiving

‘idarunavir/ritonavir unless an assessment

of the benefit/risk ratio justifies the use of
voriconazole.

Antimycobacterial:
Rifabutin*

Note: Due to dropouts, the
study results were not
interpretable.

17 rifabutin

{ darunavir

#Rifabutin is an inducer and substrate of

CYP450 enzymes. Concomitant use of

J4rifabutin and darunavir in the presence of
iritonavir is expected to increase rifabutin
‘iplasma concentrations and decrease

darunavir plasma concentrations. When
indicated, it is recommended to administer
rifabutin at a dosage of 150 mg once every
other day when coadministered with
PREZISTA/rtv. .

iCalcium Channel
Blockers:
felodipine,
nifedipine,
nicardipine

T calcium channel
blockers

Plasma concentrations of calcium channel

;blockers (e.g. felodipine, nifedipine,
‘nicardipine) may increase when

PREZISTA/rtv are coadministered.

1Caution is warranted and clinical

monitoring of patients is recommended.

Corticosteroid:
dexamethasone
fluticasone propionate

{ darunavir
T fluticasone

propionate

‘1Use with caution. Systemic

dexamethasone induces CYP3A and can
thereby decrease darunavir plasma
concentrations. This may result in loss of

‘therapeutic effect to PREZISTA.

Concomitant use of inhaled fluticasone
propionate and PREZISTA/rtv may
increase plasma concentrations of
fluticasone propionate. Alternatives should
be considered, particularly for long term

use.




;,

HMG-CoA

Reductase Inhibitors:
Atorvastatin®
Pravastatin™

T Atorvastatin
T Pravastatin

When atorvastatin and PREZISTA/rtv is
jco-administered, it is recommended to

start with the lowest possible dose of
atorvastatin with careful monitoring. A
gradual dose increase of atorvastatin may
be considered based on the clinical

JAresponse.

When PREZISTA/rtv was administered
with pravastatin, the mean increase in

" jpravastatin AUC was 81 %. However,

pravastatin AUC increased by up to 5-fold

{in some patients. The mechanism of

interaction is not known.

H2-Receptor Antagonists
and Proton Pump Inhibitors:
omeprazole®,

< darunavir

PREZISTA/rtv can be‘ coadministered with

:|H2-receptor antagonists and proton pump

inhibitors without any dose adjustments.

ranitidine* v ‘ S
Immunosuppressants: T Plasma concentrations of cyclosporine,
cyclosporine, immunosuppressants itacrolimus or sirolimus may be increased
tacrolimus, when coadministered with PREZISTA/rtv.
sirolimus Therapeutic concentration monitoring of

the immunosuppressive agent is
recommended for immunosuppressant
agents when coadministered with
PREZISTA/rtv.

Narcotic Analgesic:
methadone

{ methadone

When methadone is coadministered with

1PREZISTA/rtv, patients should be

monitored for opiate abstinence syndrome,
as ritonavir is known to induce the
metabolism of methadone, leading to a
decrease in its plasma concentrations. An
increase in methadone dosage may be

considered based on the clinical response.

Oral
Contraceptives/estrogen:
ethinyl estradiol
norethindrone

(study completed; results not
part of NDA submission)

{ ethinyl estradiol
{d norethindrone

Plasma concentrations of ethinyl estradiol
imay be decreased due to induction of its

metabolism by ritonavir. Alternative or

‘additional contraceptive measures should

be used when estrogen-based
contraceptives are coadministered with
PREZISTA/rtv.

PDE-5 inhibitors:
sildenafil*,
vardenafil,
tadalafit

T PDE-5 inhibitors

Concomitant use of PDE-5 inhibitors with
PREZISTA/rtv should be done with
caution. f concomitant use of
PREZISTA/rtv with sildenafil, vardenafil, or
tadalafil is required, sildenafil at a single
dose not exceeding 25 mg in 48 hours,
vardenafil at a single dose not exceeding

10




2.5 mg dose in 72 hours, or tadalafil at a ‘
single dose not exceeding 10 mg dose in
72 hours, is recommended.

Selective Serotonin <> darunavir If sertraline or paroxetine is

Reuptake Inhibitors (SSRIs): || sertraline coadministered with PREZISTA/rtv, the
sertraline”, '  paroxetine recommended approach is a careful dose
paroxetine* titration of the SSRI based on a clinical

assessment of antidepressant response.
In addition, patients on a stable dose of
sertraline or paroxetine who start
treatment with PREZISTA/rtv should be
monitored for antidepressant response.

PIVOTAL BIOEQUIVALENC STUDY

The results of study TMC114-C116 (pivotal bioequivalence study) showed an
approximately 35 % higher exposure (AUC) with the commercial tablet formulation
(F016) compared to each of the clinical tablet formulations (FOO01 and F002). This higher
exposure was not clinically relevant because:

e Population pharmacokinetic analysis showed that the relative bioavailability of
the commercial formulation was 18 % higher as compared to the clinical trial
formulation in HIV-1 patients. :

e There was similarity in the safety profiles (incidence of adverse events) in study
TMC114-C202 and TMC114-C213 before and after the switch to the commercial
formulation. ' _

e No apparent relationship was observed between exposure and safety endpoints for
study TMC114-C215 (Phase IIb safety study) in which all 292 subjects were

_started at the clinically recommended 600/100 mg dose using the commercial

formulation (F016)).
Vikram Arya, Ph.D.
Clinical Pharmacology Reviewer
Division of Clinical Pharmacology 4
Concurrence:

Kellie S. Reynolds, Pharm. D
Team Leader
Division of Clinical Pharmacology 4
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2 Question based review (QBR)

2.1  General Attributes of The drug

2.1.1. What are the highlights of the chemistry- and physical-chemical properties of the
drug substance and the formulation of the drug product as they relate to the clinical
pharmacology and biopharmaceutics review?

Darunavir is an inhibitor of the human immunodeficiency virus (HIV) protease. The
chemical name for darunavir is [(1S,2R-3-[[(4-aminophenyl)sulfonyl](2-
methylpropyl)amino]-2-hydroxy-1-(phenylmethyl)propyl]-carbamic acid (3R,3aS,6aR)-
hexahydrofuro[2,3-b]furan-3-yl ester. The molecular formula is Cy7H37N30+S and its
molecular weight is 547.66. Darunavir has the following structural formula:
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The composition of the proposed to-be-marketed formulation === is shown below.

Table 1: Composition of the proposed to-be-marketed formulation =

: TMCI 14 Ethanolate

Microcrystalline cellulose and c01101da1
| esssmam  Silica

Crospovidone

Magnesium Stearate

Total Core Weight

OPADRY Orange Film Coat

Total Tablet Weight 650.2

2.1.2. What are the proposed mechanism(s) of action and therapeutic indication(s)?
Darunavir is an inhibitor of the HIV-1 protease. It selectively inhibits the cleavage of
HIV encoded Gag-Pal polyproteins in virus infected cells, thereby preventing the
formation of mature infectious virus particles.

2.1.3. What are the proposed dosage(s) and route(s) of administration?

The proposed oral dose of darunavir is 600 mg (two 300 mg tablets), co-administered
with 100 mg ritonavir, twice daily.
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2.2 General Clinical Pharmacology

2.2.1. What are the design features of the clinical pharmacology and clinical studies
used to support dosing or claims?

The sponsor collected pivotal efficacy and safety data from the following two Phase 1ib
trials:

TMC114-C202 (POWER 2)

A Phase I, randomized, controlled, partially blinded trial to investigate the dose response
of TMC114/RTYV in 3-class-experienced HIV-infected subjects, followed by an open
label period on the recommended dose of TMC114/RTV.

TMC114-C213 (POWER 1)

A Phase 11, randomized, controlled, partially blinded trial to investigate the dose response'
of TMC114/RTV in 3-class-experienced HIV-infected subjects, followed by an open
label period on the recommended dose of TMC114/RTV. '

The trials were designed as two part hybrid i.e., the randomized controlled (standard of
care), partially blinded dose finding part study (24 weeks) in 3-class experienced patients
followed by the open label, controlled, long term efficacy and safety part (96 weeks).
Four dosing regimens [total number of subjects in the two trials] (400/100 mg q.d. [n =
129], 800/100 mg q.d.[n = 127], 400/100 mg b.i.d. [n = 126], and 600/100 mg b.i.d. [n =
131]) in combination with an optimized background regimen were tested. The
comparator [n = 124] was an active control group in which the subjects received an
individually optimized protease inhibitor (PI) based regimen.

Due to the limited safety database at the 600/100 mg b.i.d. dose, additional subjects were
‘enrolled in trials TMC114-C208 and TMC114-C215. These trials were originally
designed to provide darunavir/RTV to subjects who previously participated in trials with
darunavir (TMC114-C202, TMC114-C213, TMC114-C201, TMC114-C207) and
sponsor-selected trials in HIV-infected subjects.

At the time of the current submission, 375 HIV-1 infected subjects have been treated at
the recommended dose of darunavir/RTV 600/100 mg b.i.d. for 6 months (and 92
subjects for 48 weeks) which meets the specified ICH criteria of safety data in 300-600
subjects receiving the proposed dose for 6 months. Table 2 shows the efficacy results at
the clinically recommended dose (600/100 mg b.i.d.).
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Table 2: Outcomes of Randomized Treatment Through Week 24 of Studies
TMC114-C213 and TMC114-C202 (Pooled Analysis)

Randomized Studies TMC114-C213 and TMC114-C202
PREZISTA/rtv 600 mg Comparator P1 + OBR
b.i.d. + OBR N=124
: N=131
Virologic Responders 69.5% 21.0%
confirmed at least 1 logjg (45.0%) (12.1%)
HIV-1 RNA below
baseline through Week 24
(< 50 copies/mL at
Week 24)
Virologic failures 26.0% 71.0%
Lack of initial 9.9% 57.3%
response”
Rebound” 9.2% 9.7%
Never Suppressed® 6.9% 4.0%
Death or discontinuation 3.9% 1.6%
due to adverse events
Discontinuation due to 0.8% 6.5%
other reasons

*Subjects who did not achieve at least a confirmed 0.5 log;o HIV-1 RNA drop from
baseline at Week 12

®Subjects with an initial response (confirmed 1 log;o drop in viral load), but Wlthout a
confirmed 1 log;o drop in viral load at Week 24

‘Subjects who never reached a confirmed 1 log;o drop in viral load before Week 24

2.2.2. What is the basis for selecting the response endpoints (i.e., clinical or surrogate
endpoints) or biomarkers (collectively called pharmacodynamics [PD]) and how
are they measured in clinical pharmacology and clinical studies? :

Viral load and CD4+ cell count are accepted as surrogate markers for efficacy in trials
with antiretroviral agents. The amended primary endpoint selected for trials TMC114-
C202 and TMC114-C213 was confirmed virologic response at Week 24, defined as a
decrease in viral load of at least 1.0 log,o copies/mL versus baseline (primary endpoint),
without (1) introduction of any ARV not originally foreseen in the trial regimen, or (2)
discontinuation from the trial. In addition, various secondary efficacy endpoints, such as
full suppression (defined as viral load < 50 coples/mL) and effects on CD4+ cell count,
were also assessed.

2.2.3. Are the active moieties in the plasma (or other biological fluid) appropriately
identified and measured to assess pharmacokinetic parameters and exposure
response relationships?
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Yes, the sponsor quantified the appropriate moieties in all the clinical pharmacology
studies. Darunavir and ritonavir were quantified using sensitive and validated
HPLC/MS/MS methods. In addition, concentrations of other moities were also
determined in the drug-drug interaction studies. It was not necessary to measure
concentrations of darunavir metabolites, except for in the mass balance study since in
vitro studies indicate that the metabolites were at least 90 % less active than darunavir.
See Analytical section (section 2.6.4.) for more details.

2.2.4. Exposure-Response

2.24.1. What are the characteristics of exposure-response relationships
(dose-response, concentration-response) for efficacy? If relevant
indicate the time to the onset and offset of the desirable
pharmacological response or clinical endpoint.

The exposure-response analysis of combined phase 2b trials (C202 and C213)
demonstrated that the probability of having a response to darunavir treatment
(measured either by 1 log reduction in viral load or HIV-1 RNA <50 copies/ml)
by week 24 is related to the patient’s darunavir inhibitory quotient. The
inhibitory quotient (1Q) is the ratio between steady-state trough
concentration and the baseline ICsy value. Thus IQ combines the drug
concentration and the susceptibility of a patient's virus to darunavir. Large
IQ values are correlated with a higher response rates using logistic regression
analysis.

LLog Reduction in Viral Load
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The figure below summarizes darunavir exposure, 1Csg, and fold-change values by
darunavir 1Q quartile. As illustrated, patients with the lowest 1Q values in Q1 (and lowe

st

response rate) have the highest ICsg values (increase in resistance). Fold-change (FC) is
a measure of the fold-increase in the 1Csq value relative to a standard 1Cs, value for

a wild-type H1V-1 virus with no mutations. A higher FC indicates more resistant
virus. Patients with the lowest response rate have the highest darunavir FC at baseline.
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A key question i1s whether an individual patient’s IQ can be increased by increasing
trough concentrations of darunavir. Within the lowest quartile of IQ values (ranging from
1 to 149), median (95% CI) trough darunavir concentrations for the 600/100 mg BID
dose group were lower than the range of values observed in higher 1Q quartiles.
Hypothetically, doubling of the trough concentrations would increase the IQ to a value
that falls within second 1Q quartile in 36 % of the patients. However, due to the less than
proportional increase in exposure to darunavir with increasing doses, doubling of the
trough concentrations would require a greater than doubling of dose of darunavir.

200000
Il
6000
1

150000
Il

AUC?24.ng.Hemt

{ 123336 8
7 95592
© soms

- i U
56576 g i

[U—

100000

COH.ngiml
4000
1
~
w
&
&8

-

50000

400/100 QD 800/100 QD 400/100 BID 600/100 BID 400/100 QD 8001100 QD 400/100 BID 600/100 BID

2.2.4.2. What are the characteristics of exposure-response relationships
(dose-response, concentration-response) for safety?

The exposure-toxicity analysis of combined phase 2b trials demonstrated that
there is no clear relationship between darunavir exposure (measured by AUC,41)
and maximum change in cholesterol, lipids and LFT markers as well as in the
incidence of adverse events.

16

£



2.2.4.3. Does darunavir prolong QT or QTc interval?

The sponsor conducted a definitive QT study (TMC114-C153) to assess the
potential of darunavir to prolong the QT interval. The darunavir doses evaluated
were 800/100 mg b.i.d. and 1600/100 mg q.d. The results of the study suggest
that darunavir does not cause QT prolongation.

2.244. Is the dose and dosing regimen selected by the sponsor consistent
with the known relationship between dose-concentration-response,
and are there any unresolved dosing or administration issues?

The recommended oral dose of 600/100 mg BID is consistent with the known
exposure-response and exposure-toxicity relationships. The highest IQ values
were observed in the 600/100 mg dose group and there are no additional toxicities
observed with higher exposure to darunavir. Based on the population
pharmacokinetic analysis of darunavir, dose adjustments are not required for race,
gender, renal impairment, hepatitis B or C co-infection, and age greater than 65
years.

2.2.5. What are the PK characteristics of darunavir?

2.2.5.1.  What are the single dose and multiple dose PK parameters?

The single and multiple dose pharmacokinetics of darunavir was assessed using
the tablet formulation (TF036, also used in the pivotal Phase Ilb trials) in study
TMC114-C137. The results from the in vitro studies showed that darunavir is a
substrate of CYP3A4. To achieve adequate TMC1 14 concentrations for efficacy,
it must be administered with ritonavir, a potent CYP3A4 inhibitor. Therefore, all
single and multiple dose PK parameters were determined in the presence of
ritonavir. The mean concentration time curves of darunavir, administered as a
tablet under fed conditions at different dosages in the presence of RTV is shown |
below.

et £OOF100 1) b A8 —le— SOOI £ B ;
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Table 3 and 4 show the PK results at the clinically recommended dose (600/100
mg b.i.d.) in healthy subjects (TMC114-C139) and HIV-1 infected subjects

(integrated 24-week analysis from the PK sub-study of the two pivotal phase IIb
studies) respectively.

Table 3: Summary of pharmacokinetic parameters of TMC114 at the
clinically recommended dose in healthy subjects (TMC114-C139).

_ Parameler of TMC114 | TMCI

max)
Con (ng/mL) 3154 (30.0) 3018 (1710-4680)
Crax (ng/mL) - 5460 (22.1) 5341 (3840-8140)
Chrin (ng/mL) 2609 (25.1) 2534 (1660-3910)
AUCpn (ng*hr/mL) 46250 (20.4) 45347 (30670-66000)
T1/21erm (h) 20.07 (54.5) 17.48 (6.26-44.68)

tmax (h) (median [range])

3.0 [1.5-4.0]

Table 4: Summary of pharmacokinetic parameters of TMC114 in H1V-1
infected subjects.

Parsmeter

taaet Median (Range}; Mean = SD

Darunavir/Ritenavir

DarunaviiyRitonaviy

Darunaviv/Ritonavir

Darunavir/Ritonavir

400/100 my q.d. 800/194 ing g.d. 4U0/100 mg h.idd H600/100 mg b.j.d.
Week 24
N | 14 13 Y
Lous. 3.0¢1.0-40) 402.0-6.0 IN(L0-12.0)° 3000413
Coong/ml. 1109+ 890 2067 + 3048 2567+ 004 J086 = 1647
Cyo, ng'ml. W93 L 1919 2093 & 999
Cogongmi 2328 o+ 2371 -
{ 1936 = 2131 2202 = R20 338G & 1347
001 1w 4400 S30R - 1695 &4068 & 1697
3812 = 3388 3670 & 129y 4329+ 1104
- - J40342 = 15383 SIDAL & 13246
30804 = 24068 31485 = §1303 - -
103 = 496 187 = 5338 814 = 215 M3 £ 234

2252,

healthy volunteers compare to that in patients?

How does the PK of darunavir and its major active metabolites in

The primary 24-week analysis of integrated data from study TMC114-C202 and
TMC114-C213 (Pivotal Phase b studies) indicated that exposure to darunavir
was positively correlated with baseline alpha-1 acid glycoprotein (AAG)
concentrations in plasma.

The comparison between data obtained in HIV-1 infected subjects (TMC114-
C202 and TMC114-C213) and data obtained in healthy subjects (TMC114-C137;
comparison shown in table 5) showed that HIV-1 infected subjects had higher
exposure for the same dose, possibly due to higher AAG concentrations.
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However, these observations do not change the conclusions of studies conducted
with darunavir in healthy subjects.

Table 5: Comparison between data obtained in HIV-1 infected
subjects (TMC114-C202 and TMC114-C213) and data
obtained in healthy subjects (TMC114-C137).

s Medinn; Mean

Darunavir/Ritonavir Darunavir/Ritonavir Darunavir/Ritonavir
400180 myg q.d. R00/100 my g.d. 406100 mg b.id.
HIV-1 Healthy HIV-1 Healthy HIV-1 Healthy
{INCLES- (TMCH4- (FMCH4- (TAICH4- (TMCH - {TMCi4.
0232/213) L& K C202/213) 137y €C202:213) U137y
Parameter Woeek 3 Day 7 Wk 4 Day 7 Week § Day ?
10 3 7 P 8
20 23 30 34 2.3
16027 FH0 1§33 3683 2138
987 G37 67 2748 IRI¥
s352 3760 5239 BEES 3913
REEES HHE 2546 4226 2793
ey A35H
ALl 5R0132 3RO36 G3224 H1i06

Y
nghml

2.2.5.3.  What are the characteristics of drug absorption?

The results from the in vitro studies suggest that darunavir has an intermediate to
high absorptive permeability in Caco-2 monolayers indicating sufficient
membrane permeability to show adequate intestinal absorption. In vitro results
suggest that darunavir is a P-gp substrate. In addition, iz vitro studies have shown
that darunavir is a CYP3A substrate.

The concomitant intake of ritonavir (a potent CYP3A inhibitor) with darunavir

- resulted 1n a significant increase in darunavir exposure. The results from trial

" TMC114-C114 (absolute BA study) showed that after oral administration of 600
mg TMC114/100 mg RTV, the systemic exposure to darunavir was increased by
approximately 14-fold (net "pharmacokinetic enhancing effect" of ritonavir). In
addition, the results from the same study showed a 5.5 fold decrease in the
systemic clearance of darunavir in the presence of ritonavir thereby suggesting an
approximate 2.2 -fold increase in absorption in the presence of ritonavir. In the
absence of ritonavir, the absolute bioavailability was 37 %. When TMC114 was
administered with ritonavir, the absolute bioavailability was 82 %.

2.2.5.4.  What are the characteristics of drug distribution?

The in vitro plasma protein binding of darunavir was approximately 95 % in
humans (study TMC114-N215). Darunavir was mainly present in the plasma,
with limited distribution to the erythrocytes, and was mostly bound to a-1 acid
glycoprotein and to a lesser extent to albumin. The volume of distribution of
darunavir (determined in study TMC114-C114; absolute bioavailability study)
was 130 L.
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2.2.5.5.  Does the mass balance study suggest renal or hepatic as the major
route of elimination?

The results of the mass balance study (TMC114-C109) showed that after a single
dose administration of "*C-TMC114 in the presence of ritonavir, the majority of
radioactivity was excreted in the feces. At 168 hours after dosing, 79.5 % of the
radioactivity) was recovered in the feces and 13.9 % of the radioactivity was
recovered in the urine. The radioactivity recovered in the feces and urine was
comprised of the parent drug and metabolite(s).

The results from other Phase 1 studies suggested that less than 7 % of the
administered dose is excreted unchanged in the urine. In conjunction with the
results obtained from the absolute bioavailability study (TMC114-C114), the
amount of the absorbed drug excreted unchanged through the renal route is < 10
%. These results suggest that renal elimination is a minor route for darunavir
elimination.

2.2.5.6. What are the characteristics of drug metabolism?

In an in vitro study conducted to characterize the various CYP isozymes involved
in the oxidative metabolism of darunavir (TMC114-NC112), only ketoconazole:
(predominantly CYP3A4 inhibitor) showed significant inhibition of the darunavir
metabolism, and only CYP3A4 showed metabolic activity towards darunavir.

In humans, TMC114 was extensively metabolized via different metabolic pathways,
namely aliphatic hydroxylation, aromatic hydroxylation, alicyclic hydroxylation,
carbamate hydrolysis, glucuronidation and N-dealkylation. Several of the hydroxylated
metabolites were further metabolized by either hydroxylation, oxidation to an acid
metabolite, or carbamate hydrolysis. Several metabolites also originated from aliphatic or
aromatic hydroxylation, alone or in combination with glucuronidation, of the carbamate
hydrolysed metabolite of TMC114. TMC114 itself was also glucuronidated.

The results from the mass balance study (TMC114-C109) showed that at 48 hours
after dosing with "*C-TMC114 (in the presence of ritonavir), 41.2 % and 7.7 % of
the drug was recovered unchanged in the feces and urine respectively. Based on
the ratio of AUC values of unchanged drug and total radioactivity, unchanged
TMC114 accounted for about 68 % of the total radioactivity in plasma of subjects
administered '*C-TMC114 in the presence of ritonavir.

2.2.5.7. What are the characteristics of drug excretion?
See Section 2.2.5.5.

2.2.5.8. Based on PK parameters, what is the degree of linearity or
nonlinearity in the dose-concentration relationship?
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The PK parameters in studies TMC114-C202 and TMC114-C213 (pivotal Phase
I1b studies in HIV-1 infected subjects) showed that there was a less than dose
proportional increase in exposure (AUC) within the q.d. and the b.i.d. regimens.

Table 6: Summary of PK parameters (based on intensive sampling in the PK
sub-study) in studies TMC114-C202 and TMC14-C213 (pivotal
Phase 11b studies in HIV-1 infected subjects).

tut Mudian (Range); Mean £ 8D

Parameter Darunavir/Ritenavir | Darupgaviy’Ritonavir | Davsnavic/Ritonasiy | Barunavir/Riionavie
J00:100 mg .. §01/100 mg q.d. 4D/ g huid. G0OH0 mg hid.
Week 24 )
N 11 {4 N N
3.0¢1.0-403 S0 {2000 3O0EA32.050 ERITRES B
1199 = $90 2567 & 3048 IR6T » 094 3056 1 1642
’ 2803 = JHG 2003 » OUL
1326 = 783 2325w 237
156 = 2134 2202 = K20 ERRUE I S
4748 - ]853 Y] = 400 3G s feus 6368 1 1697
2371 = (o) 3812 & 3388 370 . 1295 4329 Ligd
- - 042w TAIRG 38) ¢ 1336
S689 = 24208 Gi4RE o BIRQS - -
163 2 494 157 = 338 sy . 22 743 0. 234

In addition, Bayesian estimates of darunavir pharmacokinetic parameters from
sparse sampling in trials TMC114-C202 and TMC114-C213 also suggested a less
than dose proportional increase within the q.d. (400/100 mg [n = 118] and
800/100 mg [n = 118]) and the b.1.d. regimens (400/100 mg [n=113] and [n =
1197), however, based on the analysis, a 50 % increase in dose (from 400 mg b.i.d
to 600 mg b.1.d.) resulted in a 29 % increase in exposure (as compared to 18 %
estimated based on the results from the intensive sampling in the pharmacokinetic
substudy) as shown below.

Bayesian estimates of darunavir pharmacokinetic parameters from sparse
sampling in trials TMC114-C202 and TMC114-C213.

Best Possible Copy
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2.2.59. How do PK parameters change with time following chronic

dosing?
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The pharmacokinetics of darunavir was determined in the pharmacokinetic sub-study,
conducted as part of trials TMC114-C202 and TMC114-C213. The integrated
pharmacokinetic parameters from the two studies estimated (based on intensive
sampling) at week 4 and 24 are shown in table 7.

Table 7: Integrated pharmacokinetic parameters from the two Phase 11b studies
(based on intensive sampling) at week 4 and 24.

Mean £ St Medinn (Range)
Parameter ar un:h‘ir!l{i{olmx’iré Daranpir/Ritenavir | Dacunavir/Ritonnsir l Davunavir/Ritonavir
J00 IR0 my gl 1 8100 mg gd. § 3007108 mg bl ﬁ{_l_)_fll){l oast b,

Week 4
N iG

201030}
7 2 53

I ¥
P60

ERTIEN
2 1632
XY
g
x {6509
£ o ND3

it 4
1040590 40{208.0)
198 X90 P 3048

The number of subjects with data obtained from intensive sampling at Week 24 in Study
TMC114-C202 was too low to enable any meaningful comparison of the exposure
between Weeks 4 and 24. In Study TMC114-C213, there was no consistent trend across
the treatment groups regarding changes in exposure between Weeks 4 and 24.

In addition, the mean darunavir exposure decreased by less than 15 % between Weeks 4
and 24.

2.2.5.10. What is the inter- and intra-subject variability in volunteers and
patients, and what are the major causes of variability?

The data were not available to determine the intra-patient variability. The
integrated pharmacokinetic data generated at Week 24 in study TMC114-C202
and TMC114-C213 suggest that the inter-subject variability in TMC114 exposure
parameters was approximately 30 %. ‘

Intrinsic Factors

What intrinsic factors influence exposure and/or response, and what is the impact
of any differences in exposure on efficacy or safety responses?

The intrinsic factors that were evaluated for their potential effect on the pharmacokinetics
of darunavir include gender, race, body weight, hepatitis B and/or C virus co-infection
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status, and AAG concentrations in plasma at baseline. These factors were included in the
subgroup analysis of the population pharmacokinetic data obtained in studies TMC114-
C202 and TMC114-C213 (primary 24 week analysis) in HIV-1 infected subjects. The
subgroup analysis showed that race, body weight, hepatitis B and/or C virus co-infection
status had no apparent effect on the exposure to darunavir.

As described in section 2.2.5.2., the analysis suggested that eprsure to darunavir was
positively correlated with AAG concentrations in plasma.

2.3.2. - Based upon what is known about exposure-response relationships and their
variability and the groups studied, healthy volunteers vs. patients vs. specific
populations, what dosage regimen adjustments, if any, are recommended for each
of these groups? If dosage regimen adjustments are not based upon exposure-
response relationships, describe the alternative basis for the recommendation.

2.3.2.1. Elderly

There was no clinical study conducted to specifically characterize the effect of
age on the disposition of darunavir, however, the population pharmacokinetic
analysis, based on integrated 24 week data from the two pivotal phase IIb trials
suggested that the pharmacokinetics of darunavir are not considerably different
across the age range (18-75 years; n = 12 > 65 years) evaluated in HIV-1 infected
subjects.

2.3.22. Pediatric Patients

The pharmacokinetics of darunavir in pediatric subjects is currently under
investigation and the sponsor does not seek pediatric indication in this NDA.

2.3.2.3. Gender

In Study TMC114-C202, a trend towards higher AUC,4;, and Cgy, for darunavir in
females than males was observed, which was most pronounced at the 400/100 mg
g.d. and 400/100 mg b.i.d. groups. This trend was not observed in Study _
TMC114-C213. In the primary 24- week analysis of integrated data from studies
TMC114-C202 and TMC114-C213, this effect of gender on darunavir exposure
was primarily noted in the 400/100 mg q.d. group, as summarized in table 8.
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Table 8: Effect of gender on the pharmacokinetics of darunavir
(intergrated week 24 data from study TMC114-C202 and TMC114-
C213).

Mean & St1: Median (Ranged
Parameter Darupaviy Ritonavir | DavunavicRitonmavir  DarupaviyRivaasir {Davunaviv/Ritonasiv
A0 108 mp q.d. g &319" g gl 1 3007300 s i, D G0 1) mg bt
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<
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N
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Based on population pharmacokinetic analysis, the differences in clearance after
addition of gender as a covariate was 16.8 %. This difference was not considered
to be clinically relevant.

2.3.2.4. Race

Population pharmacokinetic analysis of darunavir in HIV infected subjects
indicated that race had no apparent effect on the exposure to darunavir.

2.3.25. Renal Impairment

The pharmacokinetics of darunavir has not been studied in subjects with renal
mmpairment. However, in view of the limited renal excretion of darunavir (< 10 %
of the absorbed dose), the clearance of darunavir is not expected to be
significantly altered in subjects with renal impairment. Further, the results from
population pharmacokinetic analysis and safety evaluations suggested that the
slightly higher darunavir exposure in HIV-1 infected subjects with moderate renal
impairment (CL, between 30-60 mL/min, n = 20) is not clinically relevant.

2.3.2.6. Hepatic Impairment -

The pharmacokinetics of darunavir has not been studied in subjects with hepatic
mmpairment. Based on the information provided by the sponsor, a study to
evaluate the effect of varying degree of hepatic impairment on the

pharmacokinetics of darunavir is currently planned.

2.4 Extrinsic Factors:

2.4.1. What extrinsic factors influence dose-exposure and/or —response, and what is the
impact of any differences in exposure on response?

24



The extrinsic factors that were considered for their potential effect on the
pharmacokinetics of darunavir were the impact of concomitant food intake (described in
section 2.5.3.), and the potential for drug-drug interactions.

The potential for drug-drug interactions has been investigated in 18 Phase I drug-drug
mteraction studies and the potential effect of concomitant medication was also explored
in study TMC114-C215 viag a drug-drug interaction screen. The subjects in this Phase 1Ib
rollover study were HIV-1 positive and were administered the clinically recommended
dose (600/100 mg b.1.d.) using the commercial formulation (F016).

2.4.2. Drug-Drug Interactions
2421. Is there any in vitro basis to suspect in vivo drug-drug interactions?

Yes, CYP3A4 appears to be the CYP enzyme responsible for the oxidation of TMC114
in human liver microsomes, as evidenced by the significant inhibition of formation of all
metabolites, M6, M19, M23, M27, M28 and M29 (up to 100 %) and the overall
metabolism of TMC114 (up to 80 %) by CYP3A inhibitors (troleandomycin, ritonavir,
ketoconazole, clarithromycin). In addition, the observation was in good agreement with
correlation analysis and incubation with heterologously expressed recombinant CYP3A
enzymes.

The inhibitory potential of TMC114 on the activity of human liver microsomal
CYP2B6, CYP2C9, CYP2C19, CYP2D6, and CYP3A4/5 was studied. Based on
/K values, the in vivo inhibitory potential of TMC114 on CYP3A4 enzyme is
high. However its inhibitory potential on CYP2B6, CYP2C9, CYP2C19 and
CYP2D6 is low. (see section 2.4.2.3) '

2422 Is the drug a substrate of CYP enzymes? Is metabolism influenced
by genetics?

Yes, darunavir is a substrate of CYP enzymes. In human liver microsomes
(HLM), only ketoconazole (predominantly CYP3A inhibitor) showed significant
nhibition of darunavir metabolism. In addition, out of the various human
cytochrome P450 isozymes, only CYP3A4 showed metabolic activity towards
darunavir. Based on these results, it was concluded that the oxidative metabolism
of darunavir is almost exclusively catalyzed by CYP3A4.

Further, at the clinically recommended dose, ritonavir, a potent inhibitor of the
CYP3A4 enzymes, caused an approximately 14-fold increase in darunavir
exposure when compared to administration of darunavir alone (TMC114-C114).
Therefore, in the drug-drug interaction studies and pivotal Phase b trials,
ritonavir was used as a "pharmacokinetic enhancer" and co-administered with
darunavir.
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2.423. Is the drug an inhibitor and/or inducer of CYP enzymes?

The interaction between darunavir and CYP enzymes was tested in vitro
(TMC114-NC123) using probe substrates selective towards CYP1A2, CYP2AS6,
CYP2B6, CYP2C9, CYP2C19, CYP2D6, CYP2EL, and CYP3A in the presence
and absence of darunavir. The results of the study (shown in table 9 below)
suggested that CYP3A was most potently inhibited by darunavir (K; = 0.4 uM).
The K; values for the other CYP enzymes were at least 60-fold higher, and the
resultant I/Ki values were all <1, indicating a significantly lower affinity (as
compared to darunavir) for CYP3A. However, for CYP2C9, CYP2C19, and
CYP2D6, the I/K; ratio was >0.1.

In vivo, the combined effect of TMC114/RTV is relevant. In an in vivo study
with the sensitive CYP3A substrate sildenafil (TMC114-C128), the
administration of TMC114/rtv with sildenafil resulted in a 4-fold reduction in
CL/F. The inhibitory/induction effect of darunavir/rtv on CYPs 2C9, 2C19 and
2D6 will be evaluated in a cocktail study.

Table 9: Interaction between darunavir and various CYP enzymes.

Mean ¥R
Darunavir Inhibition
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An in vifro study with primary hepatocytes assessing mRNA activity (TMC114-
NC171) showed a slight induction of CYP3A by darunavir at a concentration of
50 uM, which 1s approximately 4- to 5 times the in vivo Cpax value of 11.8 uM
(6468 ng/ml) obtained for darunavir in plasma after administration of
darunavir/RTV 600/100 mg b.i.d. in HIV-1 infected subjects (trials TMC114-
C202 and TMC114-C213). However, additional studies are needed to assess the
in vivo CYP induction potential of darunavir.

2.4.24. Is the drug a substrate and/or an inhibitor of P-glycoprotein
transport processes?

In vitro permeability studies using Caco-2 monolayers demonstrated that
TMC114 is a substrate of efflux pumps (e.g. P-gp) and it is an inhibitor of P-gp.
The clinical relevance of these in vitro findings (inhibition of p-gp by darunavir)
is currently being investigated in study TMC114-C150 (drug-drug interaction
study between darunavir and digoxin).
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2425 Are there other metabolic/transporter pathways that may be
important?

No study was conducted to evaluate other metabolic/transporter pathways.

2.4.2.6. Does the label specify co-administration of another drug and, if so,
has the interaction potential between these drugs been evaluated?

Yes, the label specifies co-administration of other drugs with darunavir. Refer to
section 2.4.2.7 and 2.4.2.8. for further details.

2.4.2.7. What other co-medications are likely to be administered to the
target patient population?

In addition to other antiretroviral drugs, other co-medications likely to be
administered in the target population (for which drug-drug interaction studies
were conducted) with darunavir include statins, selective serotonin reuptake
inhibitors (SSRIs), antimycobacterial, drugs used to treat erectile dysfunction,
anti-fungals, anti-infectives, and drugs that alter intragastric pH.

2428 Are there any in vivo drug-drug interaction studies that indicate the
exposure alone and/or exposure-response relationships are
different when drugs are co-administered?

The sponsor conducted numerous drug-drug interaction studies (DDIs) with drugs
that are routinely taken by HIV-1 infected subjects. All the DDIs (with the
exception of the DDI with nevirapine) were conducted in healthy volunteers
under fed conditions. The sponsor generally used 300/100 mg b.i.d. or 400/100
mg b.i.d of darunavir (as solution or tablets) in drug interaction studies. As
indicated on page 32, the use of a lower dose and different formulation should not
alter the interpretation of most drug interaction results. The following drugs
should not be co-administered with darunavir/rtv due to serious adverse events
(because of the co-administered drug) or due to potential loss of efficacy because
-of reduction in darunavir exposures. These conclusions are based on either
clinical studies or expected drug-drug interactions.

o Drugs that should not be co-administered with darunavir/ritonavir due to
serious adverse events: Antihistamines (astemizole, terfenadine), Ergot
Derivatives (dihydroergotamine, ergonovine, ergotamine,
methylergonavine), GI motility agent (cisapride), neuroleptic (pimozide),
and sedative/hypnotics (midazolam, triazolam) and HMG-CoA reductase
inhibitors (lovastatin, simvastatin).

o Drugs that should not be co-administered with darunavir/ritonavir due to
potential loss of efficacy of darunavir: Anticonvulsants (carbamazepine,
phenobarbital, phenytoin), antimycobacterial (rifampin), herbal products
(St. Johns. Wort), HIV protease inhibitors (Kaletra, saquinavir).
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Table 10 shows the pharmacokinetic parameters for darunavir in the presence of co-
administered drugs.

Table 10: Drug Interactions: Pharmacekinetic Parameters for Darunavir in
the Presence of Co-administered Drugs.

LS Mean Ratio % (930% ClI) of

Darunavir

Pharmagokinetic Parameters
With/Without Coadministered

: Drug
Dose/Schedule No Effect =1.00
Co- Co-
Administered | Administered Darunavir/
Drug Drug rtv N PK Comax AUC Crmin
Co-Administration With Other Protease Inhibitors
Atazanavir 300 mggd.” 400/100 mg 13 PRN 1.02 1.03 1.01
b.id.' (0.96-1.09) | (0.94-1.12) | (0.88-1.16)
Indinavir 800 mg b.i.d. 400/100 mg 9 T 111 1.24 1.44
. b.i.d. (0.98-1.26) | (1.09-1.42) | {1.13-1.82)
Lopinavir/ 400/100 mg b.i.d. 300/100 mg 9 NS 0.61 0.47 0.35
Ritonavir b.i.d. (0.51-0.74) | (0.40-0.55) | (0.29-0.42)
Saquinavir 1000 mg b.i.d. 400/100 mg 14 3 0.83 0.74 0.58
hard gel b.i.d. (0.75-0.92) | (0.63-0.86) | (0.47-0.72)
capsule
Co-Administration With Other Antiretrovirals
Efavirenz 600 mg q.d. 300/100 mg 12 i) 0.85 0.87 0.69
b.i.d. (0.72-1.00) | (0.75-1.01) | (0.54-0.87)
Nevirapine 200 mg b.i.d. 400/100 mg 8 T 1407 1.247 1.027
b.i.d. (1.14-1.73) | (0.97-1.57) | (0.79-1.32)
Tenofovir 300 mg q.d. 300/100 mg 12 T 1.16 1.21 1.24
Disoproxil b.i.d. (0.94-1.42) | (0.95-1.54) | (0.90-1.69)
Fumarate
Co-Administration With Other Drugs -
Clarithromycin 500 mg b.i.d. 400/100 mg 17 - 0.83 0.87 - 1.01
b.i.d. 0.72-0.96 | 0.75-1.01 | 0.81-1.26
Ketoconazole 200 mg b.i.d. 400/100 mg 14 0 1.21 1.42 1.73
b.i.d. (1.04-1.40) | (1.23-1.65) | (1.39-2.14)
Omeprazole 20 mg q.d. 400/100 mg 16 VRN 1.02 1.04 1.08
b.i.d. {0.95-1.09) | (0.96-1.13) | (0.93-1.25)
Paroxetine 20 mg g.d. "~ 400/100 mg 16 < 0.97 1.02 1.07
b.i.d. (0.92-1.02) | (0.95-1.10) | (0.96-1.19)
Ranitidine 150 mg b.i.d. 400/100 mg 16 YRS 0.96 0.95 0.94
b.i.d. ~ 1(0.89-1.05) | (0.90-1.01) | (0.90-0.99)
Sertraline 50 mg q.d. 400/100 mg 13 o 1.01 0.98 0.94
b.i.d. (0.89-1.14) | (0.84-1.14) | (0.76-1.16)

N = number of subjects with data; - = no information available.

" q.d. = daily

T b.i.d. = twice daily
* Ratio based on between-study comparison.
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Table 11 shows the pharmacokinetic parameters for co-administered drugs in presence of
darunavir/ritonavir.

Table 11: Pharmacokinetic parameters for co-administered drugs in presence of

darunavir/ritonavir.
Table 5: Drug Interactions: Pharmacokinetic Parameters for Coadministered Drugs in the
Presence of Darunavir/Ritonavir
LS Mean Ratio % (90% CI) of
CoAdministered Drug
Pharmacokinetic Parameters
With/Without Darunavir
Dose/Schedule No effect =1.00
0- Co- .
Administered | Administered Darunavir/
Drug Drug rtv N PK Crnax AUC Cinin
Co-Administration With Other Protease Inhibitors
Atazanavir 300 mg q.d.A/100 | 400/100mg | 13 | o
mg RTV q.d. when bid."
administered alone
0.89 1.08 1.52
300 mg q.d. when (0.78-1.01) | (0.94-1.24) | (0.99-2.34)
administered with
darunavir/ritonavir
Indinavir 800 mg b.i.d./100 400/100-mg 9 T
mg RTV b.i.d. when b.i.d.
administered alone '
‘ 1.08 1.23 2.25
800 mg b.i.d. when (0.95-1.22) | (1.06-1.42) | (1.63-3.10)
administered with
darunavir/ritonavir
Lopinavir/ 400/100 mg b.i.d. 300/100 mg 9 T 1.22 1.37 1.72
Ritonavir b.i.d. (1.12-1.32) | (1.27-1.49) | (1.46-2.03)
Saquinavir 1000 mg b.i.d./100 | 400/100 mg 12 RS
hard gel mg RTV b.i.d. when b.i.d.
capsule administered alone
0.94 0.94 0.82
1000 mg b.i.d. when (0.78-1.13) | (0.76-1.17) | (0.52-1.30)
administered with
darunavir/ritonavir
Co-Administration With Other Antiretrovirals
Efavirenz 600 mg q.d. 300/100 mg 12 T 1.15 1.21 1.17
b.i.d. (0.97-1.35) | (1.08-1.36) | (1.01-1.36)
Nevirapine 200 mg b.i.d. 400/100 mg 8 T 1.18 1.27 1.47
b.i.d. (1.02-1.37) | (1.12-1.44) | (1.20-1.82)
Tenofovir 300 mg q.d. 300/100 mg 12 T 1.24 1.22 . 1.37
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Disoproxil b.i.d. (1.08-1.42) | (1.10-1.35) | (1.19-1.57)
Fumarate
Co-Administration With Other Drugs
Atorvastatin 40 mg q.d. when 300/100 15 T
administered alone mg b.i.d.
0.56 0.85 1.81
10 mg g.d. when (0.48-0.67) | (0.76-0.97) | (1.37-2.40)
administered with '
darunavir/ritonavir
Clarithromycin 500 mg b.i.d. 400/100 17 0 1.26 1.57 2.74
: mg b.i.d. (1.03-1.54) | (1.35-1.84) | (2.30-3.26)
Ketoconazole 200 mg b.i.d. 400/100 15 T 211 3.12 9.68
mg b.i.d. (1.81-2.44) | (2.65-3.68) (6.44-
14.55)
Paroxetine 20 mg q.d. 400/100 16 J 0.64 0.61 0.63
mg b.i.d. {0.59-0.71) [ (0.56-0.66) | {0.55-0.73)
Pravastatin 40 mg 600/100 14 T 1.63 1.81
single dose mg b.i.d. (0.95-2.82) | (1.23-2.66) )
Sertraline 50 mg q.d. 400/100 13 J 0.56 0.51. 0.51
mg b.i.d. (0.49-0.63) | (0.46-0.58) | (0.45-0.57)
Sildenafil 100 mg (single dose) 400/100 16 T
administered alone mg
b.i.d. 0.62 0.97
25 mg (single dose) (0.55-0.70) | (0.86-1.09) )
when administered with
darunavir/ritonavir

N = number of subjects with data;- = no information available.

" q.d. = daily

T b.i.d. = twice daily

For tables 10 and 11, further details and discussion are available in the individual study
reviews.

Drug-drug interaction studies were conducted using the solution/tablet under fed
conditions. When given in the presence of low-dose ritonavir (100 mg b.i.d.),
darunavir doses of 300 or 400 mg b.i.d. were generally used in the drug-drug

interaction studies.

The results from the studies were extrapolated to the clinically recommended
dose (600/100 mg b.1.d) based on the following considerations:
o Considerable overlap in the exposure between the 400/100 mg and

600/100 mg TMC114/RTV. Therefore, if no significant interaction was
observed at 400/100, the data can be extrapolated to 600/100.

Drug Interactions "typical" of RTV-boosting e.g. sildenafil, atorvastatin,
rifabutin, ketoconazole: The results from these studies would be similar if
600/100 mg b.i.d. darunavir was used since the effect on the interacting
drug is driven by ritonavir.

Drug Interactions observed with Saquinavir and Lopinavir- No meaningful
conclusions could be drawn due to significant decrease in darunavir
exposures, study discontinuation, or high variability. These drugs are
disallowed and will remain disallowed until further evaluation is
conducted using the clinically recommended dose.
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Table 12 shows the established and other potentially significant drug interactions based
on which, alterations in dose or regimen may be recommended. The interaction between
darunavir and the drug preceding the asterisk (*) sign was evaluated in a clinical study;
the interactions between darunavir and other drugs (not preceding the asterisk sign) are
“predicted. Further, some of the listed drug interactions are typical for ritonavir boosted

Pis.

Table 12: Established and other potentially significant drug interactions:
alterations in dose or regimen may be recommended based on drug
interaction studies or predicted interaction.

Concomitant Drug
Class:
Drug Name

Effect on

|Concentration of

Darunavir
or
Concomitant Drug

Clinical Comment

§HIV-An_tiviraI‘Agents: Non-N

ucleoside Reverse Transcriptase Inhlbltors (NNRTIs)

Efavirenz*

d darunavir
T efavirenz

Co-administration of darunavir/rtv and
efavirenz decreased darunavir AUC by
13% and C, by 31%. The clinical
significance has not been established. The
combination of PREZISTA/rtv and
efavirenz should be used with caution.

Nevirapine*®

<> darunavir
T nevirapine

PREZISTA/rtv and nevirapine can be co-
administered without any dose
adjustments.

§HI\_I-AntiviraI Agents: Nucleoside Reverse Transcri

ptase Inhibitors (NRTIs)

Didanosine

It is recommended that dldanosme be

* ladministered on an empty stomach.

Therefore, didanosine should be :
administered one hour before or two hours
after PREZISTA/rtv (which are
administered with food).

Tenofovir Disoproxil
Fumarate*

< darunavir
T tenofovir

PREZISTA/rtv and tenofovir disoproxil
fumarate can be co-administered wuthout
any dose adjustments.

EHIV-AntiviraI Agents: HIV-Protease Inhibitors (Pls)

Atazanavir®

(The reference regimen for
atazanavir was
atazanavir/ritonavir 300/100

mg q.d.)

<> darunavir
«> atazanavir

PREZISTA/rtv and ataianavir (300 mg
g.d.) can be co-administered.

Indinavir*

(The reference regimen for

T darunavir
T indinavir

The appropriate dose of indinavif ih
combination with PREZISTA/rtv has not
been established. The reference regimen -
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indinavir wés
indinavir/ritonavir 800/100 mg
b.i.d.)

used in the stljdy was not approved.

': Lopinavir/ritonavir*

| darunavir
T Lopinavir

Due to decrease in the exposure (AUC) of
darunavir by 53%, appropriate doses of
the combination have not been
established. Hence, it is not
recommended to coadminister
lopinavir/ritonavir and PREZISTA, with or
without an additional low-dose of ritonavir.

Saquinavir*

4 darunavir
«> saquinavir

Due to a decrease in the exposure (AUC)
of darunavir by 26%, appropriate doses of -
the combination have nct been
established. Hence, it is not

‘irecommended to coadminister saquinavir

and PREZISTA, with or without low-dose
ritonavir.

|Other Agents

Antiarrhythmics:
‘bepridil,

lidocaine (systemic}),
quinidine,
‘lamiodarone

1T antiarrhythmics

Concentrations of bepridil, lidocaine,
quinidine and amiodarone may be
increased when coadministered with
PREZISTA/rtv. Caution is warranted and
therapeutic concentration monitoring, if
available, is recommended for
antiarrhythmics when coadministered with
PREZISTA/rtv.

Anticoagulant:
Warfarin

| warfarin
<> darunavir

Warfarin concentrations may be affected
when coadministered with PREZISTA/rtv.

It is recommended that the international
normalized ratio (INR) be monitored when
warfarin is combined with PREZISTA/rtv.

Anti-infective:
clarithromycin®

T clarithromycin

No dose adjustment of darunavir or
clarithromycin is required for patients with :
normal renal function. For patients with
renal impairment, the following dose
adjustments should be considered:

e For subjects with CLcr of 30-60
mL/min, the dose of clarithromycin
should be reduced by 50%.

e For subjects with Clcr of <30
mL/min,
the dose of clarithromycin should

be
reduced by 75%.

Antidepressant:
Trazodone

T Trazodone

Concomitant use of trazodone and
PREZISTA/rtv may increase
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concentrations of trazodone. Adverse
events of nausea, dizziness, hypotension,
and syncope have been observed
following co-administration of trazodone
and ritonavir. If trazodone is used with a
CYP3A inhibitor such as PREZISTA/rtv,
the combination should be used with
caution and a lower dose of trazodone
should be considered.

Antifungals:
ketoconazole*,
itraconazole,
voriconazole

T ketoconazole
1 darunavir
T itraconazole

{(not studied)

{ voriconazole
(not studied)

Ketoconazole and itraconazole are potent
inhibitors as well as substrates of CYP3A.
Concomitant systemic use of
ketoconazole, itraconazole, and
darunavir/ritonavir may increase plasma
concentration of darunavir.

Plasma concentrations of ketoconazole or
itraconazole may be increased in the
presence of darunavir/ritonavir. When
coadministration is required, the daily dose
of ketoconazole or itraconazole should not
exceed 200-mg. '

Co-administration of voriconazole with
darunavir/ritonavir has not been studied.
Administration of voriconazole with
ritonavir (100 mg twice daily) decreased
the AUC of voriconazole by an average of
39%. Voriconazole should not be
administered to patients receiving
darunavir/ritonavir unless an assessment
of the benefit/risk ratio justifies the use of
voriconazole. '

Antimycobacterial:
Rifabutin*

Note: Due to dropouts, the
study results were not
interpretable.

7T rifabutin
{ darunavir

Rifabutin is an inducer and substrate of
CYP450 enzymes. Concomitant use of
rifabutin and darunavir in the presence of
ritonavir is expected to increase rifabutin
plasma concentrations and decrease
darunavir plasma concentrations. When
indicated, it is recommended to administer
rifabutin at a dosage of 150 mg once every
other day when coadministered with
PREZISTA/rtv.

Calcium Channel
Blockers:
felodipine,
nifedipine,
nicardipine

T calcium channel
blockers

Plasma concentrations of calcium channel -
blockers (e.g. felodipine, nifedipine,
nicardipine) may increase when
PREZISTA/rtv are coadministered.

Caution is warranted and clinical
monitoring of patients is recommended.

Corticosteroid:
dexamethasone

' darunavir

1T fluticasone

Use with caution. Systemic
dexamethasone induces CYP3A and can
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fluticasone propionate

propionate

thereby decrease darunavir plasma
concentrations. This may result in loss of
therapeutic effect to PREZISTA.
Concomitant use of inhaled fluticasone
propionate and PREZISTA/rtv may
increase plasma concentrations of
fluticasone propionate. Alternatives should
be considered, particularly for long term
use.

HMG-CoA

Reductase Inhibitors:
Atorvastatin®
Pravastatin®

T Atorvastatin
T Pravastatin

When atorvastatin and PREZISTA/rtv is
co-administered, it is recommended to
start with the lowest possible dose of
atorvastatin with careful monitoring. A
gradual dose increase of atorvastatin may

‘ibe considered based on the clinical

response.

When PREZISTA/rtv was administered
with pravastatin, the mean increase in

4pravastatin AUC was 81 %.. However,

pravastatin AUC increased by up to 5-fold
in some patients. The mechanism of
interaction is not known. ‘

H2-Receptor Antagonists

<> darunavir

: PREZISTA/rtv can be coadministered with

and Proton Pump Inhibitors: H2-receptor antagonists and proton pump
omeprazole*, inhibitors without any dose adjustments.
ranitidine* B .

Immunosuppressants: T Plasma concentrations of cyclosporine,
cyclosporine, immunosuppressants itacrolimus or sirolimus may be increased
tacrolimus, when coadministered with PREZISTA/rtv.
sirolimus Therapeutic concentration monitoring of

{the immunosuppressive agent is

recommended for immunosuppressant
agents when coadministered with
PREZISTA/rtv.

“Narcotic Analgesic:
methadone

‘1l methadone

‘'When methadone is coadministered with

PREZISTA/rtv, patients should be
monitored for opiate abstinence syndrome, |-
as ritonavir is known to induce the
metabolism of methadone, leading to a
decrease in its plasma concentrations. An
increase in methadone dosage may be
considered based on the clinical response.

Oral
Contraceptives/estrogen:
ethinyl estradiol
norethindrone

(study completed; results not
included in the NDA

1 ethinyl estradiol
4 norethindrone

Plasma concentrations of ethinyl estradiol

may be decreased due to induction of its

““imetabolism by ritonavir. Alternative or

additional contraceptive measures should
be used when estrogen-based :

contraceptives are coadministered with
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submission)

PREZISTA/rtv.

PDE-5 inhibitors:
sildenafil*,
vardenafil,
tadalafil

T PDE-5 inhibitors

Concomitant use of PDE-5 inhibitors with
PREZISTA/rtv should be done with

‘lcaution. If concomitant use of

PREZISTA/rtv with sildenafil, vardenafil, or
tadalafil is required, sildenafil at a single
dose not exceeding 25 mg in 48 hours,

‘vardenafil at a single dose not exceeding

2.5 mg dose in 72 hours, or tadalafil at a
single dose not exceeding 10 mg dose in
72 hours, is recommended.

Selective Serotonin »
Reuptake Inhibitors (SSRIs):
sertraline”,

paroxetine*

<> darunavir
d sertraline
J paroxetine

1If sertraline or paroxetine is
‘jcoadministered with PREZISTA/rtv, the

recommended approach is a careful dose
titration of the SSRI based on a clinical
assessment of antidepressant response.
In addition, patients on a stable dose of

. .|sertraline or paroxetine who start
‘treatment with PREZISTA/rtv should be
‘imonitored for antidepressant response.

2429 Is there a known mechanistic basis for pharmacodynamic drug-
drug interactions, if any?

No

24210 Are there any unresolved questions related to metabolism, active

metabolites, metabolic drug interactions, or protein binding?

The assessment of the inhibitory/induction potential of darunavir/rtv on CYP2C9,
CYP2C19, and CYP2D6 remains unresolved. This will be evaluated as part of the post

marketing commitments.

2.4.3. What issues related to dose, dosing regimens, or administrations are unresolved
and represent significant omissions?

As part of post marketing commitments (PMCs), the sponsor will conduct the
following studies: Assessment of the inhibitory/induction potential of darunavir/rtv
towards CYP2C9, CYP2C19, and CYP2D6; the effect of hepatic impairment
(Child Pugh A and Child Pugh B liver disease); drug-drug interaction studies with
rifabutin, buprenorphine/naloxone, and carbamazepine. In addition to these PMCs,
the sponsor plans to conduct drug-drug interaction studies with methadone.

General Biopharmaceutics

2.5.1. Based on the biopharmaceutics classification system (BCS) principles, in what
class is this drug and formulation? What solubility, permeability, and dissolution
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data support this classification?
The solubility of darunavir in water is 0.15 mg/mL (pH 7.6). It is very slightly soluble in
aqueous solutions. The solubility increases with decreasing pH as shown in the table

below.

Table 13: Effect of pH on the solubility of darunavir.

Savem 7 Selubiiity T pHof Solution
o L fetooml)
Water 0.015 7.6
0.1 N1 0.090 Lo
0.01 N H(Cl 0.028 2.1
citrate-HCE butfer pH 2 0.023 20
ctirate-NaOH butter pH 3 0013 S0
phosphate buffer pH 7 0.014 7.0
borate-KCI-NaOH buffer pl1 9 0.016 9.0
phosphate NaOF baffer pH 12 0.014 2.0
simulated gastric flusd 0.083 1.1
Jsiowlated imesymal fhad 0016 74

Darunavir remains very slightly soluble in the pH region between 1 and 12. The ir vitro
permeability data suggest intermediate to high absorptive permeability in Caco-2
monolayers, indicating that darunavir would exhibit sufficient membrane permeability to
obtain adequate intestinal absorption.

The sponsor has not provided any BCS classification for darunavir.

2.5.2. What is the relative bioavailability of the proposed to-be-marketed formulation to
the pivotal clinical trial formulation?

The relative bioavailability of the proposed to-be-marketed formulation (F016) to the
pivotal clinical trial formulations (FO01 and F002) was assessed in study TMC114-C116.
Table 14 provides the description of the clinical trial and commercial formulations used
in the study TMC114-C116 (Pivotal Bioequivalence Trial).

Table 14: Description of the clinical trial and commercial formulations used in the
study TMC114-C116.

Name Anmount Required (mg)
FOO2 ¢q. 200 1mg FOGE cq. 3 mg FOI6 oy, 300 mg
Phase Ik Phase §Ib Phase Hl:commercial

TMCL I eibanolue
Microcrystatline Cellilose and
Calloidn] emmmmm $ilic ®
Crispovidone

Magnesium Steane
Total Cove Wergh
Purified Water
QPADRY® Orange Fiim-vont - -
Total Tabier Weigit 4768 N334 630.2
‘fOu;m(iL_\‘ of TMCT 14 ethanolate seguired for dehvery of 200, 400 and 300 mg of TAMCT respectively.

NSNS RN
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The results of the study showed that under fasted conditions and in the presence of a low
dose of RTV, the commercial formulation (FO16) failed to meet bioequivalence limits
(80% to 125%) compared to the clinical trial formulations (FO02 and FOO1). For tablet
F016 versus tablet F002, point estimates (and 90 % CI) were 134 % (122.3-146.7 %) for
AUC g, 133.4 % (121.0-146.9 %) for Cpnax and 135.4 % (123.2-149) for AUC. For
tablet FO16 versus tablet FOO1, point estimates (and 90% CI) were 134.4 % (123.1-146.8
%) for AUCas, 122.5 % (113.0-132.8 %) for Cynax and 137.9 % (123.4-154 %) for AUC,.

The population pharmacokinetic model was used to estimate the increase in exposure to
darunavir with the commercial formulation (F016). The relative bioavailability was
estimated as 1.18 (BSV, 26%) in HIV-1 patients with the commercial formulation. There
were 21 patients in the 600/100 mg BID dose group who had parameter estimates for
both the clinical and commercial formulations. A two-way ANOVA showed that
geometric mean AUC,, ratio for the commercial formulation relative to the clinical
formulations was 1.09 (90% CI: 0.999, 1.18).. Therefore, the increase in bioavailability
of the commercial formulation has little impact on darunavir exposure in HIV-1 patients
(see discussion in 2.5.2.2.).

2.5.2.1. What data support or do not support a waiver of in vivo BE data?

The sponsor intends to market only one strength (300 mg), hence, there was no
biowaiver request.

2.5.2.2. What are the safety or efficacy issues, if any, for BE studies that
fail to meet the 90 % CI using equivalence limits of 80-125 %?

The results of study TMC114-C116 showed an approximately 35 % higher
exposure (AUC) with the commercial tablet formulation (FO016) compared to each
of the clinical tablet formulations (FOO1 and F002). This higher exposure is not
clinically relevant because of the following reasons:

o The bioequivalence study was designed as a single-dose study under fasted .
conditions in healthy subjects, however, in the clinical setting, HIV-1 infected
subjects will be using TMC114 at steady-state and under fed conditions (as in
pivotal studies TMC114-C202 and TMC114-C213, and in the rollover study
TMC114-C215). Under these conditions, the commercial and clinical trial tablet
formulations were shown to have comparable bioavailability.

e There was similarity in the safety profiles (incidence of adverse events) of study
TMC114-C202 and TMC114-C213 before and after the switch to the commercial
formulation.

e No apparent relationship was observed between exposure and safety endpoints for
study TMC114-C215 (Phase 1Ib safety study in which 292 subjects were started at
the clinically recommended 600/100 mg dose using the commercial formulation
(FO16)).
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2.5.23. If the formulations do not meet the standard criteria for
bioequivalence, what clinical pharmacology and/or clinical safety
and efficacy data support the approval of the to-be-marketed
product?

Refer to section 2.5.2.2.

2.5.3 What is the effect of food on the bioavailability (BA) of darunavir from the
dosage form? What dosing recommendation should be made, if any, regarding
administration of the product in relation to meals or meal types?

When darunavir was administered with food, the relative bioavailability of darunavir
(given as the 400-mg tablet formulation TF036 and coadministered with low-dose RTV)
under fasted conditions was approximately 30 % lower than under fed conditions.
Therefore, the proposed label recommends that darunavir should be taken with food.

The results from study TMC114-C143 showed that the type of the meals does not affect
exposure to darunavir. The various meals tested were:

o Standard breakfast: 4 slices of bread, 1 slice of ham, 1 slice of cheese, butter, jelly
and 2 cups of coffee or tea with milk and/or sugar, if desired. (fat: 21 g,
carbohydrates: 67 g, proteins: 19 g)

e High-fat breakfast: 2 eggs fried in butter, 2 strips of bacon, 2 slices of white bread
with butter, 1 croissant with 1 slice of cheese and 240 mL of whole milk. (fat: 56
g, carbohydrates: 65 g, proteins: 41 g)

e Nutritional drink rich in proteins: Ensure® 250 ml (fat: 8.4 g, carbohydrates: 33.4
g, proteins: 10.5 g) :

e A croissant with coffee: (fat: 12 g, carbohydrates: 28 g, proteins: 5g)

2.54 When would a fed BE study be appropriate and was one conducted?
The sponsor did not conduct a fed bioequivalence study.

2.5.5 How do the dissolution conditions and specifications ensure in vivo performance
and quality of the product?

The sponsor proposed the following dissolution recommendation for darunavir.
USP Apparatus 2 (paddle) at 75 rpm in 900 mL of 2.0 % Tween-20 in 0.05 M sodium

phosphate buffer (pH = 3.0) at 37 + 0.5 °C. The proposed specification for dissolution
release and stability is a % (Q) in 30 minutes. All the batches tested over the course of
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the stability studies complied with the proposed specification for release and stability as
shown in the table 15. '

Table 15: % darunavir released (as a function of time) of various batches.

Dissohition (%6 released)
mean (min-niax)

Batch 10 nun 20 nun 30 min 45 min 6{) min
PD1352 78 g 93 } 971 7 97 ! 98 (
PD1348 75, 39 ' 93 | | 96 ¢ ) 964 )
PDI1326 721 88 } 93¢ 95 ¢( 96 ¢

PD132 TS 92. ) 971 98¢ D} 99 ( b
PD1322 761 93 : } 97 ¢ 98 ( 99 ( )
PD1328 741 90 . } 95 ( 096 ( 96 (
PD1419 674 871 | 94 96 ( 97 (
PD1330 78 94 ) 98 ( 98 ( 98¢ )
ANG4517-X 85¢( 93 ) 98 ( ) 100¢ ) 100 ( )
4NG4518-X 84 ( 95 | ) 98 ) 99 ( 3} 99 ( )
4ANG4689-X 80 ( 924(._ . 93 ¢( 95 ( 95 {

The dissolution results comply with the proposed specification using the proposed
dissolution method and are acceptable. See individual review for further details.

2.5.6 1f different strength formulations are not bioequivalent based on standard criteria,
what clinical safety and efficacy data support the approval of various strengths of
the to-be-marketed product?

Not applicable to this NDA.

2.5.7 If the NDA is for a modified release formulation of an unapproved immediate
product without supportive safety and efficacy studies, what dosing regimen
change are necessary, if any, in the presence or absence of PK-PD relationship?

Not applicable to this NDA.

2.5.8 If unapproved products or altered approved products were used as active controls
how is BE to the approved product demonstrated? What is the basis for using
either in vitro or in vivo data to evaluate BE?

2

Not applicable to this NDA.

2.5.9. What other significant, unresolved issues related to in vitro dissolution or in vivo
BA and BE need to be addressed?

There are no other significant, unresolved issues related to in vitro dissolution or in vivo
BA and BE that need to be further addressed.
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2.6. Analytical Section

2.6.1. How are the active moieties identified and measured in the plasma in the clinical
pharmacology and biopharmaceutics studies?

The active moities were identified and measured in the plasma by using validated
LC/MS/MS methods. '

2.6.2. Which metabolites have been selected for ana(lysis and why?

The sponsor did not monitor the metabolites for darunavir except in the '*C mass
balance study (TMC114-C109).

2.6.3. For all moieties measured, is free, bound, or total measured? What is the basis for
that decision, if any, and is it appropriate?

The analytical methods used measured the total concentrations of darunavir and ritonavir.
Although measurement of free concentrations of both moieties may be more clinically
relevant, it is standard to measure total concentrations of protease inhibitors.

2.6.4 What bioanalytical methods are used to assess concentrations?

The bioanalytical method used for the determination of darunavir and ritonavir was
developed using the LC-MS/MS system. The calibration ranges for this assay were 10-
10,000 ng/mL for darunavir and 5-5000 ng/mL for ritonavir. The sensitivity/LLOQ was
set to 10 ng/mL for darunavir and 5 ng/mL for ritonavir (for processing a sample volume
of 100 pL). The overall recovery was 120.9 % for darunavir and 119.8 % for ritonavir.
The accuracy and precision for darunavir and ritonavir quality control samples
(darunavir: 10.0 [LLOQ], 40.0, 400, 8000 and 20,000 ng/mL); ritonavir: 5.00, 20.0, 200,
4000 and 10,000 ng/mL) complied with the prespecified criteria at all concentrations
(accuracy: overall bias = 20 % for the LLOQ and 15 % for all other concentrations;
precision: total and intra-run coefficients of variation = 20 % for the LLOQ and = 15 %
for all other concentrations). '

These analytical methods are acceptable.
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BIOPHARMACEUTICS

‘' Description

TMC114 C102

Effecf of Féod on Bioavailability of én Oral Sofution of Darunavir, Without Ritonavir.

61

TMC114-C117

Relative Bioavailability of Darunavir Given as Test Capsules TF042, TF043, and TF044 Compared
to the Reference  =wwwwmme  (TFQ19), With Low-Dose Ritonavir (Effect of Varying
Composition of the Capsule Formulation).

63

TMC114-C136

Relative Bioavailability of Darunaviy Given as Test Capsules TF051 and TF052 Compared to the
Reference+ ‘= (TF019), With Low-Dose RTV (Effect of Varying Composition of the
Capsule Formulations).

66

TMC114-Ct44

Relative Bioavailability of Darunavir Given as the Test Tablets FO11, F012, and FO13 Compared to
the Reference Tablet F001, With Low-Dose Ritonavir (Effect of Change in Excipients).

68

TMC114-C148

Relative Bioavailability of Darunavir Given as the Test Tablets TF036A, TF036B, and TF036C
Compared to the Reference Tablet TF036, With Low-Dose Ritonavir (Effect of Conversion of
Darunavir Ethanolate to Darunavir Hydrate).

71

T™C114-C154

Relative Bioavailability of Darunavir Given as the Test Tablets FOOZ Batches Y and Z Compared
to the Reference Tablet F002 Batch X, With Low-Dose Ritonavir (Effect of Change in Particle
Size and.Drug Substance Supplier).

73

TMCI114-C156

Relative Bioavailability of Darunavir Given as the Test Tablets FO09 Batches Y Compared to the
Reference Tablet FO02 Batch X, With Low-Dose Ritonavir (Effect of Differing Particle Size).

76

TMC114-C103

The systemic exposure of TMC1 14 in experimental formulations under fed and fasted conditions as
compared to TMC114 emmmsss /PEG400 oral solution under fasted conditions.

78

TMC114-C114

The absolute bioavailability of TMC114, formulated as a tablet, administered alone and in the
presence of low dose ritonavir, in healthy subjects compared to intravenous administration, alone
and in presence of Jow dose ritonavir.

88

TMC114-C116

A Phase I, open-label, randomized, crossover study to compare the rate and extent of absorption of
TMC114 following a single administration of the clinical trial and commercial tablet formulation in
the presence of low-dose ritonavir (Pivotal Bioequivalence Trial).

96

TMC114-C143

The effect of food on the bioavailability of TMC114 co-administered with a low dose of ritonavir.

104

TMC114-C118

The relative bioavailability of a single intake of TMC114, after 2-days b.i.d. low dosing of
ritonavir, with the experimental formulation TF036 under fed and fasted conditions as compared to
the emsmm 'PEG400 oral solution under fed and fasted conditions.

111

Dissolution of TMC114

118

57




The sponsor provided the pharmacokinetic data from 12 clinical studies (description
provided in table 1) conducted to evaluate the bioavailability of an oral solution, tablet,
powder, and capsule formulations of darunavir (TMC114) ethanolate, The initial studies
were conducted using the oral solution formulation of TMC114 (TF019, 20 mg base
eq/mL), but as solid dosage form is preferred for chronic therapy due to ease of
administration, solid dosage forms were evaluated to determine the relative
bioavailability of these formulations compared to the reference oral solution.

The proposed commercial formulation is the 300 mg film coated (Opadry®), orange,
oval shaped tablet containing TMC114 ethanolate eq. 300 mg (F016). The pivotal
Phase 2b efficacy studies (on which the indication is based) and the majority of drug
interaction studies were conducted using the optimized tablet formulation (FO01 and
002). Hence, relative bioavailability studies conducted with only the solution and/or
capsule formulations (TMC114-102, TMC114-117, and TMC114-136) and studies
conducted to optimize the various physiochemical characteristics of the clinical trial
formulation(s) F001 (400 mg) and F002 (200 mg) (TMC114-C144, TMC114-148,
TMC114-154, and TMC114-156) were not reviewed in detail; summaries of the studies
have been presented. On the other hand, pivotal studies such as bioequivalence, food
effect, and absolute bioavailability were reviewed in detail.

The review of biopharmaceutical studies is divided into two sections: Section A and
Section B. Section A consists of summary of the studies TMC114-102, TMC114-117,
and TMC114-136, TMC114-C144, TMC114-148, TMC114-154, and TMC114-156.

Section B consists of detailed reviews of studies TMC114-103, TMC114-C114,
TMC114-C116, TMC114-C118, and TMC114-C143.
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Table 1: Review of Biopharmaceutics Studies

TMC114
Study Number Dosage Form Formulation | Dosage Form of Co-
Number admmlstered Drug
‘Relative Bioavailability: es-Testing of Experimental Formulations o
TMC114-C103 | 20 mg base eq/mL solution | TFO19 Not Appllcable
400 mg oral tablet TF036
800 mg oral powder TF041
100 mg oral hard gelatin TF038
capsule
‘TMC114-C118 | 20 mg base eq/mL oral TFO19 Ritonavir:
' solution TF036 100 mg commercial
-400 mg oral tablet soft gelatin capsule

ns Not Developed Further

TMC] 1‘4 CI 17 20 mg bése eq/mL solution | TF019 R1toﬁav1r:

100 mg oral hard gelatin TF042 100 mg commercial
capsule soft gelatin capsule
150 mg oral hard gelatin TF043
capsule
150 mg oral hard gelatin TF044
capsule

TMC114-C136 | 20 mg base eq/mL solution | TF019 Ritonavir:
60 mg oral hard gelatin TF051 100 mg commercial
capsule soft gelatin capsule
60 mg oral hard gelatin TF052

: capsule
Absolute Bioavailability Study .-

[TMC114-C114 [ 5 mg base egmL LV, ] Fo0s " Ritonavir:

solution 100 mg commercial
400 mg oral tablet® FO14 soft gelatin capsule
200 mg oral tablet FO15
equivalence Study 70T R
TMC114-C116 | 200 mg oral tablet F002 Ritonavir:
400 mg oral tablet F0O01 100 mg commercial
300 mg commercial oral FO16 soft gelatin capsule
tablet
TMC114-C102 | 20 mg base eq/mL oral TF019 Not Applicable
solution
TMC114-C143 | 400 mg oral tablet” | FO14 Ritonavir:

100 mg commercial
soft gelatin capsule
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Table 1: Review of Biopharmaceutics Studies (continued)

TMC114
Study Number Dosage Form Formulation Dosage Form of
Number Co-administered
Drug
' Relative Bioavailability Studies-Optimization of Selected Tablet Formulations. .
TMC114-C144 | 400 mg oral tablet F001 , R1tonav1r.
400 mg oral tablet FO11 100 mg commercial
400 mg oral tablet F012 soft gelatin capsule
: 400 mg oral tablet FO13
TMC114-C148 | 400 mg oral tablet TF036 Ritonavir;
400 mg oral tablet FO36A 100 mg commercial
400 mg oral tablet F036B soft gelatin capsule
400 mg oral tablet F036C
TMC114-C154 | 200 mg oral tablet® F002, Batch X Ritonavir:
. " | 200 mg oral tablet® F002, Batch Y | 100 mg commercial
200 mg oral tablet® F002, Batch Z soft gelatin capsule
TMC114-C156 | 200 mg oral tablet” F002, Batch X Ritonavir:
200 mg oral tablet® ‘ F009, Batch Y* | 100 mg commercial
soft gelatin capsule

Composition proportionally identical to commercial formulation F016
. Darunavir drug substance supplied ee—————
: Darunavir drug substance supplied by Cilag, Switzerland

: Darunavir *

/o o

Reviewer’s Note

The o of TMC114 used in study TMC114-C154 were =  dryg
substance, however, in study TMC114-C156, batch X was i ———
batch ¥ enssseem—
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SECTION A
TMC114-C102

Title
Effect of Food on Bioavailability of an Oral Solution of Darunavir, Without Ritonavir.

Study Design '
This was an open-label, controlled, 2-way crossover study to investigate the effect of
food on the bioavailability of a single dose of an oral solution of darunavir (TF019). A

total of 12 healthy subjects took a single 800-mg dose of the oral solution of darunavir in
2 sessions, once under fasted conditions and once under fed conditions, immediately after

a standardized breakfast.

Fig 1 shows the mean plasma concentration time profiles of a single dose of 800 mg
darunavir given as an oral solution under fed and fasted conditions.

Fig 1: Mean plasma concentration time profiles of a single dose of 800 mg
darunavir given as a oral solution under fed and fasted conditions.
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Table 1 shows the pharmacokinetic parameters of an oral solution of darunavir under
fasted and fed conditions.
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Table 1: Pharmacokinetic parameters of an oral solution of darunavir under fasted
and fed conditions.

Mean £ SD; t,,,: Median (Range)

Darunavir Darunavir

800 mg 804 mg

Fasted Conditions Fed conditions Ratis (30)*

Parameter {Reference) {Test) (Test:Reference) 90% 1
N 12 i2
s 11 050515 LO(0.8-2.0)
Coay- nz7ml B850 = 2231 3081 2 1442 4221 36.2-49.2
AU .. nghiml {3431 = 3337 0684 = 4171 G783 Gl .6-74

N = number of subjecis with data.
“ Ratin based on geomeiric means.

When administered as an oral solution, under fed conditions, in the absence of ritonavir,
the exposure to darunavir, as measured by AUCy,s and Cpnax, was approximately 32 %
and 58 % lower, respectively, than under fasted conditions.

Reviewer's Comment(s)

o Due to the decrease in the bioavailability of TMC114 solution, when administered
in the presence of food, the solution formulation was administered in the fasted
state in the study TMC114-C201, the proof-of-principle study.

e The pharmacokinetic data from this study provides important information

" regarding the disposition of darunavir when administered as a solution
SJormulation. However, the use of solution formulation and the absence of co-
administered ritonavir renders the data to be purely exploratory in nature
because the sponsor will market the 300 mg tablet formulation that will be co-
administered with ritonavir. '
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TMC114-C144

Title .

Relative Bioavailability of Darunavir Given as the Test Tablets FO11, FO12, and F013
Compared to the Reference Tablet F001, With Low-Dose Ritonavir (Effect of Change in
Excipients).

Study Design v

This was an open-label, randomized, 4-way crossover study in 16 healthy subjects to
determine the relative bioavailability of darunavir formulated as the test tablets FO11,
FO012, and F013, as compared to the reference tablet FO01 (previously termed TF036), all
co-administered with low-dose ritonavir (100 mg b.i.d.). This study investigated the
effect of including varying levels of == and/or the presence or absence of
crospovidone on relative bioavailability of TMC114. During 4 sessions, each subject
received single doses of 400 mg darunavir formulated as the reference tablet FO01
(Treatment A) and as the test tablets FO11, FO12, and FO13 (Treatments B, C, and D
respectively). All intakes were under fed conditions. Ritonavir 100 mg b.i.d. was given
from 2 days before until 2 days after administration of darunavir.

Table 1 provides the composition of the tablet formulations (400 mg) used in the trial.

Table 1: Composition of Tablet Formulations Used in the Trial

Darunavir ethanolate .
| microcrystalline cellulose

Crospovidone

v

Magnesium stearate

OPADRY orange film-coat

*: equivalent in composition to TF036

Fig 1 shows the mean plasma concentration-time profiles of darunavir after single 400 mg
dose of darunavir given as tablet formulation FOO1 (treatment A), FO11 (treatment B), F012
(treatment C), or as FO13 (treatment D), co-administered with low-dose ritonavir
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Fig 1: Mean plasma concentration-time profiles of darunavir after single 400 mg
dose of darunavir given as tablet formulation F001 (treatment A), F011
(treatment B), F012 (treatment C), or as F013 (treatment D), co-administered
with low-dose ritonavir
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Table 2 shows the pharmacokinetic parameters of the 4 different formulations of
darunavir, co-administered with low-dose ritonavir.

Table 2: Pharmacokinetic parameters of the 4 different formulations of darunavir,
co-administered with low-dose ritonavir.

Mean £ SD; t,,,,: Median (Range)
Treatment A: Treatment B, C, or D:
Darunavir/Ritonavir Darunavir/Ritonavir
400/100 mg 400/100 mg
Tablets Tablets
(F001) (F011, F012, or F13) Ratio (%) *
Parameter N |- {Reference) {Test) {Test:Reference) 90% C1
Treatment A: Darunavir Tablets (F081) vs. Treatment B: Darunavir Tablets (F011)
b 12 15 30(15-40) : 200.0-40) - -
Choax- ngmlL 5 338 = 1716 4634 = 1253 107.7 93.7-121
AUCy,. nehml | 15 63416 = 4155) 00896 + 18334 105.3 90.4-123
Treatment A: Darunavir Tablets (F001) vs. Treatment C: Darunavir Tablets (F012)
Top D 15 SR0(15-40) 25(1.0-4.0) - -
Coomye ng/mL 15 4338 = 1516 4527 = 1037 1072 952-121
AUCq nglvml | 15 63416 = 41551 59974 x 18922 103.8 84.7-127
Treatment A: Darunavir Tablets (FU01) vs. Treatment D: Darunavir Tablets (F013)
foex: B 15 1 30035-40) 20(1.0-4.0) - -
C s, Rg'ML 13 4358 = 1816 4368 = 1296 106.7 92.6-123
ALC. ngh/ml, IS 63416 = 4155]) 60989 = 19617 102.8 §6.0 - 123

N = number of subjects with data.
* Ratio based on LS means.
Ritonavrr 100 mg b.id. was given {rom 2 days before until 2 days after administration of darunavir.
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The results of this study demonstrated that under fed conditions and in the presence of
low-dose ritonavir (100 mg b.i.d.), all of the test formulations FO11, FO12, and FO13
exhibited comparable bioavailability to the reference formulation FOO1 indicating that
including SLS and/or crospovidone in the tablet formulation had no effect on the
bioavailability of darunavir.

Reviewer's Note: :

The results of the study showed that the bioavailability of darunavir, administered as the
3 test formulations, was comparable to the bioavailability of darunavir administered as
the reference formulation FO0!. e——————— because of the .
potential toxicity and Gl side effects, formulation F012, containing e=mmmwas selected
Jor further development.

However, because of clinical and manufacturing needs, a compositionally proportional
300 mg tablet formulation (F016; commercial formulation) was developed based on the
400 mg tablet formulation F012. Compared to the formulations used in the clinical
trials (F001 and F002), the following changes were incorporated in the commercial
Sormulation (F016):

e  Omission of . —-\_.

s Addition of S ——
o Addition of eem—————
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TMC114-C154

Title

Relative Bioavailability of Darunavir Given as the Test Tablets FO02 Batches Y and Z
Compared to the Reference Tablet FO02 Batch X, With Low-Dose Ritonavir (Effect of
Change in Particle Size and Drug Substance Supplier).

Reviewer's Note Regarding Rationale for the Study

Batches of drug substance generated by the previous manufacturer, “————
amussmsm |, appeared to differ in particle size distribution from batches generated by
the current manufacturer, Cilag (Switzerland). This difference in o
exsmmmmme®  Can have an impact on the bioavailability of TMC114. In this trial, the
relative bioavailability of TMC114 from s of F002 tablets using drug substance
produced by Cilag was determined with regard to a reference wmm batch using drug
substance manufactured by ess=

Reviewer's Note Regarding Formulation Used in the Study

F002 tablets are identical to the TF036 tablets except for the dose (200 mg vs 400 mg),
and differences in particle size distributions of the drug substance.

Study Design

The study population consisted of 24 healthy subjects Each subject received 3 single
doses of 400 mg darunavir, given as 2 F002 (200 mg) tablets from the reference Batch X
made with drug substance supplied by "™ (Treatment A), 2 tablets from test Batch Y
made with drug substance supplied by Cilag (Cilag 11, Treatment B) and 2 tablets from
test Batch Z also made with drug substance supplied by Cilag (Cilag 111, Treatment C) in
3 sessions under fed conditions. Ritonavir 100 mg b.i.d. was given from 2 days before
until 2 days after administration of darunavir.

Fig 1 shows the mean plasma concentration-time profiles of single doses of 400 mg

darunavir given as two 200 mg F002 tablets from batch X (treatment A), batch Y
(treatment B), or batch Z (treatment C), co-administered with low dose ritonavir.
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Fig 1: Mean plasma concentration-time profiles of Single doses of 400 mg darunavir

given as two 200 mg F002 tablets from batch X (treatment A), batch Y
(treatment B), or batch Z (treatment C), co-administered with low dose
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Table 1 shows the pharmacokinetic parameters of darunavir administered as 2 F002
tablets from batch X (treatment A), batch Y (treatment B), or batch Z (treatment C), co-
administered with low-dose ritonavir.

Table 1: Pharmacokinetic parameters of darunavir administered as 2 F002 tablets
from batch X (treatment A), batch Y (treatment B), or batch Z (treatment
C), co-administered with low-dose ritonavir.

Mean = SD; t,..,: Median (Range)

Treatment A:

Treatment B ox C:

Darunavir/Ritonavir Darunavir/Ritonavir
400/100 mg 400/100 mg
Tablets Tablets
(002, Batch X) (F002, Batch Y or Z) Ratio (%) *

Parameter ‘N (Reference) (Test) {Test:Reference) 90% (1
Treatment A: Darunavir Tablets (F002, Batch X) vs. Treatment B: Darunavir Tablets (F002, Batch Y)
L. 11 23 5.0(15-50; 30(1.0-50) - -
Cone. gl 23 3840 = 1007 4084 = 1106 106.4 9R.5-115
AUC,. ngh/ml | 23 34003 = 22400 32876 & 17468 101.0 91.0-112
Treatment A: Darunavir Tablets (F(02, Batch X) vs. Treatment C: Darunavir Tablets (F002, Batch Z)

fape B 23 3.0{1.5-50) 30(15-5.00 - -

( ng/ml. 23 3840 = 1007 4020 + 976 105.0 96.4-115
AUC,, ngh/ml, | 23 54003 = 22400 48784 = {6820 93.19 83.9-104

N = number of subjects with data.

* Ratio based on LS means.

Ritonavir 100 mg b.i.d. was given from 2 days before until 2 davs afler administration of darunavir.
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The results of this study show that the rate and extent of absorption of darunavir,
formulated as the FOO2 tablet and co-administered with low-dose ritonavir, was not
significantly affected by differences in particle size distribution between the different
batches of drug substance used to produce the FO02 tablets.

Reviewer’s Note

The in vitro dissolution profiles of the test tablet formulation F002 batch Y and F002
batch Z were both comparable to the dissolution profile of the reference tablet
Sformulation FO02 batch X. .
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TMC114-C156

Title

Relative Bioavailability of Darunavir Given as the Test Tablets FO09 Batches Y
Compared to the Reference Tablet F002 Batch X, With Low-Dose Ritonavir (Effect of
Differing Particle Size).

Study Design

This was an open-label, randomized, 2-way crossover study to determine the relative
bioavailability of darunavir formulated as tablets, using 2 different batches of drug
substance. The study population consisted of 16 healthy subjects. In 2 sessions each
subject received 2 single doses of 400 mg darunavir, formulated as the FO02 Batch X
(200 mg) tablet (using drug substance produced by s from a reference batch
(Treatment A) and as the FO09 Batch Y (200 mg) tablet (using
produced by Cilag) from a test batch (Treatment B). All treatments were given under fed
conditions. Ritonavir 100 mg b.i.d. was given from 2 days before until 2 days after
administration of darunavir.

Fig 1 shows the mean plasma concentration-time profiles of single 400 mg dose of
darunavir given as 2 X 200 mg F002 tablets (DSM, Treatment A) or as 2 X 200 mg F009
tablets (Cilag, treatment B), co-administered with low-dose ritonavir.

Fig 1: Mean plasma concentration-time profiles of single 400 mg dose of darunavir
given as 2 X 200 mg F002 tablets (DSM, Treatment A) or as 2 X 200 mg F009
tablets (Cilag, treatment B), co-administered with low-dose ritonavir.
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Table 1 shows the pharmacokinetic parameters of darunavir given as tablet F002 (DSM,
treatment A) or as tablet FO09 (Cilag, treatment B), co-administered with low-dose
ritonavir.
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Table 1: Pharmacokinetic parémeters of darunavir given as tablet F002 (DSM,
treatment A) or as tablet F009 (Cilag, treatment B), co-administered with
low-dose ritonavir.

Mean % SD;t,,,:: Median (Range)

Treatment A:

Darunavir/Ritonavir

Treatment B:

Darunavir/Ritonavir

400/100 mg 400/100 mg
Tablet F602 (DSM) Tablet F009 (Cilag) Ratio (%) °
Parameter . N (Reference) (Test) (Test:Reference) 90% (1
tpaxs B 15 23(05-4.0) 3.0(1.0-50) - -
Conee Rg/ML 15 4838 1033 4770 % IW 96.87 89.0- 103
AUCy,. ngh/mL | 1S 64976 = 21350 68445 = 2182 108.3 96.2-122

N =number of subjects with data,
* Ratio based on LS means.
Ritonavir 100 mg b.1.d. was given from 2 days before until 2 days after administration of darunavir.

No significant treatment effects on Cpax 0r AUC),5 were observed when comparing

values between both treatments, indicating that formulation as tablet FO02 using drug
substance produced by = { or as tablet FO09 using milled drug substance produced by
Cilag did not affect the rate and extent of darunavir absorption.

on Of

¢ Tois WY
\g\“o\

77



SECTION B

TMC114-C103

1. Title
The systemic exposure of TMC114 in = ees—————  under fed and fasted
conditions as compared to TMC114 wssmmma  /PEG400 oral solution under fasted

conditions.

2. Objectives
The objectives of this trial were:
e To determine the systemic exposure of TMC114 from S————
— ;35 cOmpared (0 mme————  oral solution.
¢ To determine the effect of food on the systemic exposure of TMC114 from the 3
experimental formulations.
e To determine the safety and tolerability of the experimental formulations.

3. Study Design
This was an open-label, randomized, controlled, 3-way crossover study in which 3
panels, consisting of 9 healthy subjects each, received 3 single-dose treatments of 800 mg
TMC114 as 2 different formulations. Each subject received the reference oral =
wmmmme PEG400 solution (TF019) under fasted conditions (Treatment A) and one of the 3
test formulations: esmes—————— tablets (TF036),a es———— —s———
IS ) O]
——eee————we Undcr fasted (Treatment B) and fed
(Treatment C) conditions. Subsequent dose administrations were separated by a washout

period of at least 6 days.

4. Investigational Drugs

TMC114 was formulated as the following formulations.

- Vit E-TPGS/PEGA400 (TF019): an oral aqueous solution of 20 mg/ml containing ' - |
== ,PEGA400 as main e in the formulation (batch # 01J03; expiry

date: 03/01/2002)

- TF036: an oral tablet / e ——— , containing 400 mg TMC114 (batch # 01J08;
expiry date:08/01/02)
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Reviewer's Note: The test substance TMC114 used in this trial was processed under the
assumption that it was 100 % TMC114. However, in the course of development, it was
identified that TMC114 drug substance is a solvate (ethanolate) and it should be
corrected for solvent content. As a result, the actual dose levels, expressed as TMC114
base, were wmma  [ower for em—————  than stated in the study report.
However, this is not expected to change the overall conclusions.

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

Blood samples (5 mL) were collected at the following time points: pre-dose (within 1h
before drug intake), 0.25, 0.5, 1, 1.5,2, 3,4, 6, 8§, 10, 12, 24 (day 2) and 48 (day 3) hrs.
The lower limit of quantification for TMC114 in plasma was 2 ng/mL.

Pharmacokinetic Assessments

Non parametric analyses were performed using WinNonlin Professional. (version 4.1;

S —— using 4 S
———mmeseesss .. Based on the individual plasma concentration-time data,
using the scheduled sampling times, the following pharmacokinetic parameters of
TMC114 were derived from every formulation and food condition: Tyax, Cimax, AUCasgh,
AUCoo, }\fz: and t1/2term- .

For Treatments B, 90 % Cls were calculated for the means of the ratio of AUCagp, AUC»
and Cpay, relative to Treatment A, using population geometric means based on log-
transformed data. The t,x Was subjected to a non-parametric analysis. For Treatments C,
90 % Cls were calculated for the means of the ratio of AUC4g,, AUC, and Ciax relative
to Treatment B, using population geometric means based on log-transformed data. The
tmax Was subjected to a non-parametric analysis.

6. Results
6.1 Subject Disposition

27 subjects were equally randomized to panels 1, 2, and 3. Subjects randomized to panel
1 received the reference solution formulation (under fasted conditions) and the direct
—m——meeeesn.  (Under fasted and fed conditions). Subjects randomized to
panel 2 received the reference vemmmmsmesssssmm  (under fasted conditions) and the
——eeeemmmsseeesss (1nder fasted and fed conditions). Subjects
randomized to panel 3 received the reference solution formulation (under fasted
conditions) and the w————————mme (under fasted and fed conditions). All the
subjects randomized to the three panels completed all assessments. Table 2 shows the
demographic characteristics of subjects enrolled in the trial.
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Table 2: Demographic Characteristics in Study TMC114-C103

Dcm‘ogra[')]‘ai'c‘ Panel 1 Panel 2 Panel 3 All subjects
characteristic
Age {(median, vears) 28 35 44 39
Height (median, em) 178 168 165 168
Weight (median, kg) 7l 68 74 70
BMI (median, kg/m®) 24.0 245 244 244
Sex: M (n (%) 6 (66.7) 5(55.6) 3(33.3) 14 (5LY)
F(n (%)) 3(33.3 4 (44.4) 6{66.7) 13 (48.1)
Race: Caucasian (n (%)) 9 (100} 9 (100) 9 (100) 27 (100)

6.2 Pharmacokinetic Analysis

Relative Bioavailability (Under Fasted Conditions)

Panel 1

Fig 1 shows the mean plasma concentration-time profiles of 800 mg TMC114-
administered as ora] w-—mmsssm  solution (TF019) and as tablet (TF036) under fasted and
fed conditions (Panel 1).

Fig 1: Plasma concentration-time profiles of 800 mg TMC114 administered as oral
==, solution (TF019) and as tablet (TF036) under fasted and fed
conditions (Panel 1).

8000 -

—a&— TFO36 fasted!
I
—&— TFO36 fed |

4000 4

3000 A

2000 ~4

Plasma conc. of TMC114 (ng/ml)

1000 1

Scheduled time (h)

Table 3 shows the pharmacokinetic results of 800 mg TMC114 administered as a tablet

(TF036) vs. reference formulation under fasted conditions (treatment B vs. A) for panel
1.

80



Table 3: Pharmacokinetic results of 800 mg TMC114 administered as a tablet
(TF036) vs. reference formulation under fasted conditions (treatment B vs.

A) for panel 1.
[Pharmacokinetics of TMC114 Panel 1 :
mean+SD) Treatment A: Treatment B:
emsmn  PEGA400 2 tabletse( TF036).

_ solution. fasted fasted

i 9 9%

(S 05(05-1.0) 1.0(05-3.0)
C max- Ml 6936 = 1683 813 = 333
IAUC 455 ng.h/ml 17368 = 6266 4234 + 2666
AUC... ng.h/m] v 17354 £ 6258 4515 = 2546
e 1L 9025 = 484 124 + 520

* For parameters tyaem and AUC..: n=4 for Treatment B; ** ¢, in median (range)

Panel 2

Fig 2 shows the mean plasma concentration-time profiles of 800 mg TMC114 :
administered as ora] ee————— ' and as emsssemmm - under fasted and
fed conditions (Panel 2).

Fig 2: Plasma concentration-time profiles of 800 mg TMC114 administered as s
— ous | eme 35 ™= ( e )and as a powder dispersed in
water (TF041) under fasted conditions (B) and fed conditions (C) for panel 2.

5000 -
—o— TFO19 fasted
K —o— TF041 fasted
.' ~-o— TF041 fed
4000 | \&
A

8
8
e

2000 4 |

/ _ I

4} pd 4 6 8 10 12
Scheduled time (h)

Plasma conc. of TMC114 (ng/mi)

g

2

Table 4 shows the pharmacokinetic results of 800 mg TMC114 administered as s
emmms ) vs. reference formulation under fasted conditions (treatment B vs. A) for panel
2.
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Statistical Analysis

Tables 6 shows the statistical evaluation of the pharmacokinetics of TMC114 under
fasted conditions in tablet (TF036) vs. reference formulation (treatment B vs. A) for
panel 1.

Table 6: Statistical evaluation of the pharmacokinetics of TMC114 under fasted
conditions in tablet (TF036) vs. reference formulation (treatment B vs. A)
for panel 1.

Least square means p-value
Parameter Least square o0r
n s 90% (1
A B means ratio, % T
(log transformed) (reference) [ (test) reatment
L. 11 9 0.5 1.0 - - 0.4407
Coae. ng/'ml 9 7017 771.3 ’ 10.99 826-14.6 | 0.0001
AUC 54, ng.h/ml 9 16681 3620 21.70 14.1-333 | 0.0004
AUC.., ng.vml 4 20365 3712 18.23 4.08-81.4 | 0.0925

thax 1IN median

Table 7 shows the statistical evaluation of the pharmacokinetics of TMC114 under fasted
conditions in ~ “esimwemm s reference formulation (treatment B vs. A) for panel 2.
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Table 8 shows the statistical evaluation of the pharmacokinetics of TMC114 under fasted
conditionsin ~~ ~—— vs. reference formulation (treatment B vs. A) for panel 3.

The relative bioavailability of TMC114, under fasted conditions, and compared to the

oral solution — ,was _ _and 10-20 %, for the — , the
— ,and the tablet’ — , formulation, respectively. For the -
- ), higher t.x values were observed than for the corresponding

reference treatment which was statistically significant. For the other test formulations, the
tmax Values were not significantly different from those of the oral reference solution.
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Food Effect

Table 9 shows the pharmacokinetic results of 800 mg TMC114 administered as tablet
formulation (TF036) under fed vs. fasted conditions (treatment C vs. B) for panel 1.

Table 9: Pharmacokinetic results of 800 mg TMC114 administered as tablet
formulation (TF036) under fed vs. fasted conditions (treatment C vs. B) for

panel 1.
Pharmacokinetics of TMC114 Panel 1
(mean=SD) Treatment B: Treatment C:
2 tablets (TF036). 2 tablets (TF036),
fasted fed
ln . 9* 9*

+ s B** 1.0 (05-3.0) 20(1.0-6.0)
C s Rg/ml 813 £+ 333 1426 = 532
AUC4gh. ng.h/ml 4234 £ 2666 7212 = 2879
AUC... ng h/ml 4515 + 2546 8072 = 3086
[ ST— 124 £ 520 11.7 £ 634

* For parameters ty. s, and AUC..: n=4 for Treatment B and n=% for Treatment C

E tax 11 median (range)

Table 10 shows the statistical evaluation of the pharmacokinetics of TMCi 14 in tablet
formulation (TF036) under fed vs. fasted conditions (treatment C vs. B) for panel 1.

Table 10: Statistical evaluation of the pharmacokinetics of TMC114 in tablet
formulation (TF036) under fed vs. fasted conditions (treatment C vs. B)
for panel 1.

Least square means p-value

Parameter Least square o,
n - Y 90% C1
B C means ratio. % Treat

(log transformed) (reference) | (test) reatment
oy 11 9 1.0 2.0 - - 0.0133
C - D/ 9 753.7 1346 178.6 33-239 0.0083
AUC 5, ng.h/ml 9 3601 6714 186.5 145 -240 0.0030
AUC... ng.h/ml 3 4606 7346 159.5 NA NA

NA: not assessable: * t,,,, in median




Table 11 shows the pharmacokinetic results of 800 mg TMC114 administered as ~—
formulation under fed vs. fasted conditions (treatment C vs. B) for panel 2.

Table 12 shows the pharmacokinetic results of 800 mg TMC114 administered as ~—
formulation (TF038) under fed vs. fasted condition (treatment C vs. B) for panel 3.

Table 12: Pharmacokinetic results of 800 mg TMC114 administered as «==

formulation (TF038) under fed vs. fasted conditions (treatment Cvs. B)
for panel 3.

7. Conclusion
e The bioavailability of TMC114 was highest for the ora’ -_ PEG400

reference solution (TF019) under fasted conditions. TMC114, administered as the
oral solution, was rapidly absorbed from the Gl-tract with maximum plasma
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concentrations of TMC114 generally reached 0.5h post-dose. The single dose
pharmacokinetics of the ora) == _/PEG400 reference solution (TF019)
was comparable between the three panels.

o The relative bioavailability of TMC114, under fasted conditions, and compared to

the === (TF019), was — , and 10-20 % for the e
“~  nd the tablet formulation respectively.

e Under fed conditions, the relative bioavailability of the tablet formulatlon
significantly increased and the relative bioavailability of the = —
formulations significantly decreased compared to intake under fasted conditions.

Reviewer’s Note
The lower bioavailability of TMC114, when administered as the tablet formulation (when
compared with the oral solution) suggested that the tablet formulation, administered

alone, is unsuitable for use in clinical trials due to the potentlal for inadequate
exposures.

N?pg o“g\“c\
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T™™C114-C114

1. Title :

The absolute bioavailability of TMC114, formulated as a tablet, administered alone and
in the presence of low dose ritonavir, in healthy subjects compared to intravenous
administration,,alone and in presence of low dose ritonavir.

2. Objectives

The primary objective of this trial was to determine the absolute bioavailability of
TMC114 after a single 600 mg single oral dose as FO14/F015 tablets, alone and in the
presence of low-dose RTV. The secondary objectives were to determine the safety and
tolerability of TMC114 after a single oral dose of 600 mg, formulated as the tablets
F014/F015, and after intravenous administration of 150 mg TMC114 (formulation FO08),
alone and in the presence of low dose of RTV. '

Reviewer's Note Regarding Formulations Used in the Trial.

The formulations used in this trial, FO14 and F015, were manufactured from the same
blend and therefore, have the same proportional composition as F016, the commercial
formulation.

3. Study Design

Phase I, open-label, randomized, 4-way crossover trial in healthy subjects to investigate
the pharmacokinetics of TMC114 after single oral dosing with the tablets F014/F015, as
compared with the pharmacokinetics of TMC114 following intravenous administration.
The absolute bioavailability of TMC114 formulated as tablets FO14/F015 was determined
in the presence and absence of low-dose RTV.

The trial population consisted of 8 healthy subjects. During 4 sessions each subject
received the Treatments A, B, C and D. In Treatments A and C, a single 1-hour
intravenous infusion of 150 mg TMC114, formulated as FO08, was administered. In
Treatments B and D, a single oral dose of 600 mg TMC1 14, formulated as tablets FO14
(400 mg tablet)/F015 (200 mg tablet), was administered. All intakes were under fed
conditions (standard breakfast which consisted of four slices of bread, one slice of ham,
one slice of cheese, butter, jelly and two cups of decaffeinated coffee or tea with milk
and/or sugar). In Treatments A and B, TMC114 was administered alone, while in
Treatments C and D multiple oral doses of 100 mg RTV b.i.d. were co-administered from
2 days before until 3 days after administration of TMC114. There was a washout period
of at least 7 days between consecutive treatments.

In each session, full pharmacokinetics were determined up to 96 hours after dosing for

TMC114 and up to 12 hours after the morning intake on Day 3 for RTV. Safety and
tolerability were also assessed throughout the trial.
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3.1 Discussion of Trial Design, Including Choice of Control Group.

e In this trial, a single oral dose of 600 mg TMC114 was given as one 400 mg tablet
F014 and one 200 mg tablet FO15, alone or in the presence of 100 mg RTV b.i.d.
This dose regimen was selected based on the results of ongoing dose finding trials
in which TMC114/RTV was administered at 600/100 mg b.i.d. to 3-class-
experienced, multi PI-experienced HIV-1 infected subjects for 96 weeks.

e For selection of the intravenous (I'V) dose, it was assumed that the absolute
bioavailability of TMC114 given alone is 5%. Therefore, after 150 mg, the
exposure was expected to correspond to that after a single oral dose of 3000 mg.
A single oral dose of 3200 mg has been given safely to healthy volunteers in trial
TMC114-C101.

4. Investigational Drugs

Table 1 shows the investigational drugs used in the trial.

Table 1: Description of Investigational Agents.

Study Medications : Batch Number Expiry Date
“TMC114 400 mg tablet (FO14) PDI1220 Aug/06
TMC114 200 mg tablet (FOt3) PDi243 7 Aug/06
TMC114 5 megmL solution (FO08) 04K22F008 Mav/03

————-—-‘_—-—_

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

Plasma samples for treatment A and C were collected at predose, and at 15 min, 30 min,
45 min, 1h, 1h 5 min, 1h 10 min, 1h 15 min, and at 1.5,2, 2.5, 3,4, 5, 6,9, 12, 24, 48, 72,
and 96 hours. Plasma samples for treatment B and D were collected at 15 min, 30 min, 1,
1.5,2,3,4,5,6,9, 12, 24, 48, 72, and 96 hours. The plasma concentrations of TMC114
and RTV were determined using a validated LC-MS/MS method. The lower limit of
quantificatton (in plasma) was 10 ng/mL for TMC114 and 5 ng/mL for RTV.

Pharmacokinetic Assessments

Pharmacokinetic analysis was performed using WinNonlin Professional (version 4.1;

e —— and Microsoft Excel®
(version 2000; Microsoft, eusss—————— . Noncompartmental analysis
. , : y

m

e were used for the primary pharmacokinetic analysis in Treatments B and D. Model
202 was used for non-compartmental analysis of TMC114 in Treatments A and C. In
addition, a secondary compartmental analysis was performed on the IV data using the
standard models available in the library of WinNonlin Professional.
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Statistical analyses was performed for TMCI114 comparing Treatment B (test) vs.
Treatment A (reference), Treatment D (test) vs. Treatment C (reference), Treatment D
(test) vs. Treatment B (reference) and Treatment C (test) vs. Treatment A (reference).
The primary pharmacokinetic parameters were dose-normalized Cax, AUC,, and
AUC),s on the logarithmic scale.

6. Results

6.1 Demographics

8 subjects were equally randomized to the four different treatment sequences (ADBC,
BACD, CBDA, and DCAB). All the subjects (except I subject randomized to the CBDA
arm) completed all the assessments. Table 2 shows the demographics of the subjects

enrolled in the trial.

Table 2: Demographics in Study TMC114-C114

roup 1 [ Group 2 [ Group3 [ Group4 | All Subjects |
. 25.0 30.0 29.5 25.5
1(19-22) | (25-25) | (28-32) (26-33) (19-33)
1 184.5 183.0 175.5 179 1182.0
1 (184- (180- (175-176) | (170-188) | (170-188)
185) 186)
67.0 72.0 | 66.0 72.0 68.5
1 (64-70) | (69-75) | (64-68) (62-82) (62-82)

6.3 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curve of TMC114 after a single 1-hour
infusion of 150 mg TMC114 (treatment A), a single oral administration of 600 mg
TMC114 (treatment B), a single 1-hour 1V infusion of 150 mg TMC114 co-administered
with RTV capsules 100 mg b.i.d. (treatment C) and a single oral administration of 600
mg TMC114 co-administered with RTV capsules 100 mg b.i.d. (treatment D).

Fig 1: Mean plasma concentration-time curve of TMC114 after a single 1-hour
infusion of 150 mg TMC114 (treatment A), a single oral administration of
600 mg TMC114 (treatment B), a single 1-hour IV infusion of 150 mg
TMC114 co-administered with RTV capsules 100 mg b.i.d. (treatment C) and
a single oral administration of 600 mg TMC114 co-administered with RTV
capsules 100 mg b.i.d. (treatment D).
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Table 3 shows the pharmacokinetic results of TMC114 for all treatments.

Table 3: Pharmacokinetic results of TMC114 for all treatments

Treatment A: Treatment B: Treatment C: Treatment D:
TMC114 150 mg IV | TMC114 600 mg Oral] TMC114 150 mg IV [TMC114 600 mg Oral
+ RTV 100 mg b.i.d.| + RTV 100 mg b.i.d.

Pharmacokinetics
of TMC114

(mean % SD, t

median (range)) ‘ ’

Day 1 Day 1 Day 3 Day 3
n 7 7 8 7
Cap, ng/mL 0° 0 0 0
tux- B 0.98 (0.75 - 1.08) 2.00 (1.00- 4.00) 0.98 (0.75 - 1.00) 4.00 (2.00 - 5.00)
C s ng/ML 3427 L 5122 2204 4 1071 5196+ 886.1 5627 = 9233
AUC,... nghimL | 4726 = 1039 7748 4 4867 27220 - 780! 91390 = 20050
AUC. nehml | 4775 = 1099 | 10990° 4 4601° 27710 = 7943 | 92340 = 20020
Lmreem 1 2107 = 1896 | 23.95° 4 21.90° | 1589 -+ 5398 | 400 » 1.857
Cl.Lh 32770 = 6.955 - 3911 = 2122 -
Vd L 88.120 =  38.950% - 130.800 =  49.870 -
F : 0.3693 - 0.8193

> n= 5 for AUC,, and t1.»em,
7 0= NQ = Not Quantifiable (<10.00 ng/mL)
° accurate determination not possible

After oral administration of TMC114 alone, a lower (dose-normalized) systemic
exposure to TMC114 was observed for all subjects compared to IV administration of
TMC114 alone. Individual B/A treatment ratios ranged from 16 % to 92 % for dose-.
normalized AUCj,s and from 33 % to 94 % for dose-normalized AUCy.,, with geometric
means of 35 % and 52 %, respectively. However, for treatment B, more than 50 % of
individual values of AUCy.. could not be determined accurately.

After IV administration, the mean systemic clearance of TMC114 was decreased by
approximately 5.5-fold, from 32.8 L/h to 5.9 L/h, when TMC114 was co-administered
with RTV. Mean values of volume of distribution were 88.1 and 130.8 L for TMC114
given alone or with RTV, respectively. ‘

Table 4 shows the summary of the statistical analysis of the pharmacokinetic parameters

of TMC114 of treatment B (oral administration of TMC114 alone) compared to treatment
A (IV infusion of TMC114 alone).
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Table 4: Summary of the statistical analysis of the pharmacokinetic parameters of
TMC114 of treatment B (oral administration of TMC114 alone) compared

to treatment A (IV infusion of TMC114 alone).

n Least square means | Least p-value
] ) SquATre | gno. g
Paramete Frestment | Treatment | Treaiment | Treatment| means
aramelter A B A B ratie. % Treamnem § Pertod | Sequence
{reference}]  {test)  [{reference)| {test)
Dose norm. Copy. ng'ml 7 7 2319 3.306 1542 {891 -2371 00035 [0.4703; 04093
Dose nomm. A - nghmb 7 7 3208 11.85 3693 122.2-61.3] 00190 103400 0.333%
Dose norm. AUC__ ne h'mLL® - - - - - - - - -

" 46% confidence intervals,

* for more than hatf of the suhjeits the vatue for AUC. could not be assesed

Table 5 shows the summary of the statistical analysis of the pharmacokinetic parameters
of TMC114 of treatment D (oral administration of TMC114 in the presence of RTV)
compared to treatment C (IV infusion of TMC114 alone in the presence of RTV).

Table 5: Summary of the statistical analysis of the pharmacokinetic parameters of
TMC114 of treatment D (oral administration of TMC114 in the presence
of RTV) compared to treatment C (IV infusion of TMC114 in the
presence of RTV).

n Least square means | Least p-value
SQUITE | go. ¢ ¢
Parameter Treatment | Treatment | Treaument { Treatmem | means
¢ D C b ratio. "o Treaunent | Period | Sequence
{refercnee)]  {rest)  Hreterencel]  {(test)

Dose nom. . nz mll 8 7 3419 9.133 26.72 [252-28.30 <0.0001 0024 09554
Dose norm. AUC,,,. ng.h/mll 8 7 174.2 143.9 §2.39 170.2-97.21 0.0701 00898 0.8833
Dose norm. AUC... ng.h'ml. | 7 1774 1453 RL.93 169.8-90.21 0.0616 (00927

* 80" » conlidence ntervals,

0.8833

Table 6 shows the summary of the statistical analysis of the pharmacokinetic parameters
of TMC114 of treatment C (IV infusion of TMC114 in the presence of RTV) compared
to treatment A (IV infusion of TMC114 alone).

Table 6: Summary of the statistical analysis of the pharmacokinetic parameters of
TMC114 of treatment C (1V infusion of TMC114 in the presence of RTV)
compared to treatment A (IV infusion of TMC114 alone).

¥ D% confidence mtervals

n Least square means | Teast p-vahue
~ Squiare 50% C17
Paramer Treamment? | Treatment | Treatment | Treatment | yneans -
araimeter A C A C raho. %o Treament | Period | Sequence
{reference};  (test)  ((reference)]  (1est)
Dose norm. C . ng/ml. 7 & 22.63 3419 SUL [ 132-173 1 0.0040  {0.62131 0.3837
Dose norm. AUCy,,. nghml 7 8 3139 174.2 SR50 0 [401 - 768 ] 00019 J03868] 03553
Dose norm. AUC.. nghimL 7 8 372 1774 3392 1H00- 781 GOO23  [04067] 0.3696
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Table 7 shows the summary of the statistical analysis of the pharmacokinetic parameters
- of TMC114 of treatment D (Oral administration of TMC114 in the presence of RTV)
compared to treatment A (IV infusion of TMC114 alone).

Table 7: Summary of the statistical analysis of the pharmacokinetic parameters of
TMC114 of treatment D (oral administration of TMC114 in the presence
of RTV) compared to treatment B (oral administration of TMC114 alone)

n Leust square means | least p-value
- SQUAre | poo, oy
Treatment | Treaunent | Treatment | Treatment|{ means )

B n B D e, % Treament | Period | Sequence
{reference)]  Qest)  |{reference)|  {test)

Paramerer

3375 2815 2008 [172-4911 0.0122 §0.9772] 0.4600
11.29 1399 1316 768 -2610] 0.0008 108165 0.4667

ose norm. AUC... nghml Y - - - - - - - - -

7

Daose norm. Cugy. ng'ml

i~

Daose norm. AUC,,,.. ng hml 7

* 90 ¢ confidence intervals,

* more than half of the subjects have a not assessable vatue for AUC,

Based on the ratios of the LSmeans, dose-normalized Cy,.x and AUC, were,
respectively, 85 % and 63 % lower after oral intake of TMC114 alone compared to IV
infusion of TMC114 alone (Treatment B versus Treatment A). These differences were
statistically significant. The oral bioavailability of TMC114 administered alone was
approximately 37 %.

In the presence of RTV, dosé-normalized Cpax, AUCjs and AUC, were, respectively, 73
"~ %, 17 % and 18 % lower after oral intake of TMC114 compared to IV infusion
(Treatment D versus Treatment C). Only the difference in Cpax Was statistically
significant. In the presence of low-dose RTV, the oral bloavallablllty of TMC114 was
increased over 2-fold, to 82 %.

When TMC114 was administered orally, dose-normalized Cy,ax and AUC),q increased by
191 % and 1316 %, respectively, after coadministration with RTV, based on the ratios of
the Lsmeans (Treatment D versus Treatment B). All increases were statistically
significant. Therefore, following oral administration of TMC114, an approximately
14-fold increase in TMC114 exposure was observed when low-dose RTV was
coadministered.

Reviewer's Note

The sponsor provided the summary of the results from the compartmental analysis,
however, the bias of the curve fitting procedure towards higher concentrations, coupled
with the error in the underlying pharmacokinetic parameters did not result in reliable
estimates of the pharmacokinetic parameters. Therefore, the compartmental analysis
was considered exploratory in nature.
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Ritonavir
Table 8 shows the pharmacokinetic results of RTV for treatments C and D.

Table 8: Pharmacokinetic results of RTV for treatments C and D

Pharmucokineiics of Ritonavis g _Trem (‘ S— g Freat D: —
TMCI4 30 mg IV + RTV 100§ TMC114 600 mg Oral + RTY

{mean & St median {range)) me b.id. 100 g b.i.d

n 8§ 7

Day 3

o ngiml 4308 & 2293 362 = 3885

e B 500 (300 - 2.00) 5.00(L56- 6.00)

Copse nvml 2704 =2 1191 25385 = 20B%

(G TS5 ) - 1273 = 4528 144 = 3850

AUC, . nehandl 8039 = 2983 T4 = 4R

Day 4 3 »

Coyp ngml. A4 = 2360 43069 = 239

Day 5

Coge 12 mi. 4156 = 1AL 4 = 16958

Day s

Con 0wl 3829 = 87 4305 = 3088

Day 7

Cip iz ml R X S R T 3063 = 1409

For both treatments, the mean C,,;, was lower than the mean Cgj, after 3 days of
administration. This was partly due to the delay in absorption, resulting in lower
concentrations immediately after dosing compared to pre-dose.

7. Conclusion

e Mean systemic clearance of TMC114 was 32.8 L/h and 5.9 L/h, respectively, for
TMC114 administered alone or in combination with RTV. Assuming a liver
flow of 90 L/h, TMC114 could be characterized as a drug with an
intermediate extraction ratio (between 0.3-0.7) when given alone and with a
low extraction ratio (<0.3) in the presence of RTV.

e The mean volume of distribution of TMC114 was 88.1 L and 131 L for TMC114
administered alone or in combination with RTV, respectively. However, given the
high interindividual variability, no definite conclusions could be drawn about the
effect of RTV on the volume of distribution of TMC114.

e  When TMC114 alone was administered orally, a lower (dose-normalized)
systemic exposure to TMC114 was observed for all subjects compared to IV
administration. Based on the ratios of the LSmeans, dose-normalized C,.x and
AUC, values of TMC114 were statistically significantly decreased by 85% and
63%, respectively, after oral intake compared to IV infusion, indicating that the
absolute bioavailability of TMC114 administered alone was approximately 37 %.

e In the presence of RTV, dose-normalized Cyax, AUCast and AUCy.. were,
respectively, 73 %, 17 % and 18 % lower after oral intake of TMC114 compared
to IV in'fusion, based on the ratios of the LSmeans. The absolute bioavailability of
TMC114 was approximately 82 % when coadministered with RTV (assuming that
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the systemic clearance of TMC114 is the same after oral and intravenous
administration). ’ ‘

In the presence of RTV, systemic exposure to TMC114, administered
intravenously or orally, was higher compared to treatment with TMC114 alone in
all subjects. Based on the ratios of the LS ,cans, dose-normalized Cray, AUCHaq and
AUC,.. were statistically significantly increased by 51 %, 455 % and 459 %,
respectively, when IV infusion of TMC114 in the presence of RTV was compared
to IV infusion alone. The results indicate that the systemic clearance of TMC114
was inhibited by approximately 5-fold by the addition of RTV.

When TMC114, taken orally, was co-administered with RTV, Cy,.x and AUC 1
were statistically significantly increased by 191 % and 1316 %, respectively,
based on the ratios of the LS,e.ns, compared to oral administration alone. The
results indicate that after oral intake, the systemic exposure to TMC114 was
increased by approximately 14-fold in the presence of RTV. This can be
explained by an almost complete inhibition of the first pass metabolism of
TMC114 combined with a 5-fold inhibition of its systemic clearance.
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TMC114-C116

1. Title

A Phase I, open-label, randomized, crossover study to compare the rate and extent of
absorption of TMC114 following a single administration of the clinical trial and
commercial tablet formulation in the presence of low-dose ritonavir (Pivotal
Bioequivalence Trial).

2. Objectives

The primary objective of this pivotal bioequivalence trial was to compare the rate and
extent of absorption of a 300 mg commercial tablet formulation (F016) of TMC114 to
that of 2 200 mg (F002) and 400 mg (F001) clinical trial formulation, administered as a
single dose (600 mg or 1200 mg) in healthy subjects in the presence of low-dose RTV.
The secondary objective was to evaluate the short-term safety and tolerability of
TMC114 following administration of a 600 mg and 1200 mg single dose in the presence
of low-dose RTV in the fasted state.

3. Study Design

This was a Phase I, randomized, open-label, single-dose, two-panel, two-way crossover
trial to assess the rate and extent of absorption of TMC114 following administration of 3
formulation strengths (all in the presence of low-dose RTV). For each panel (1 and 2), 24
healthy volunteers were randomly assigned to one of 2 treatment sequences (n=12 each)
A total of 48 healthy subjects participated in the trial.

In Panel 1, subjects received a single oral 600 mg dose (3 x 200 mg, Treatment A) of
TMC114 as the 200 mg clinical trial tablet formulation (F002) in one of the trial periods,
and a single oral 600 mg dose (2 x 300 mg, Treatment B) of TMC114 in a 300 mg
commercial tablet formulation (F016) in the other period.

In Panel 2, subjects received a single oral 1200 mg dose (3 x 400 mg, Treatment C) of
TMC114 as the 400 mg clinical trial tablet formulation (FO01) in one of the trial periods,
and a single oral 1200 mg dose (4 x 300 mg, Treatment D) of TMC114 in a 300 mg
commercial tablet formulation (Formulation F016) in the other period.

After two days of b.i.d. dosing of 100 mg RTV, TMC114 (Treatment A, B, C or D) was
administered in the fasted state as a single dose. B.i.d. dosing of RTV was continued up
to Day 5. On Day 3, full pharmacokinetic profiles of TMC114 and RTV were
determined up to 72 hours after administration. There was a washout period of at least 7
days between subsequent treatments. Table 1 shows the overview of the dose regimens.
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Table 1: Overview of Dose Regimens

Treatment Dose, formulation Volume, concentration
TMC114: single dose of 600 mg (tablet. FO023 | TMC1 14 ethanolate (yreterence)
A on Day 3 {cg. TMC 114 200 mgablet)
Panel 1 R1V: 100 mg bad on Day 1-5 1 capsule of RTV (Norvir®) per intake
TMC114: single dose of 600 mg (tablet. FOI6) | TMC 114 cthanolate (comnercial)
B on Day 3 (eq. TMC114 300 mg-tablet)
RTV: 100 mg bad on Day 1-5 1 capsule of RTV (Norvir®) per intake
TMC114: single dose of 1200 mg (tablet. FOO1) | TMC114 ethanolate {reference)
C on Day 3 {eq. TMC 114 400 mg tablet)
Panel 2 RTV: 100 mg bad on Day 1-5 I capsule of RTV (Norvir®) per intake
TMC114; sinzle dosc of 1200 mg (tablet. FO16) | TMC1 14 cthanolate {commercial}
D on Day 3 {cqg. TMC 1144 300 meablet)
RTV: 100 my bad. on Day 1-3 | capsule of RTV (Norvir™) per intake

Reviewer's Note:

The sponsor requested the division’s feedback on the design of the pivotal bioequivalence
study (SN 227). The division recommended that the single oral dose of 600 mg can be
administered as two treatments (300 mg of the commercial formulation X 2) and (200 mg
of the clinical trial formulation (F002) X 3) and the comparative in vitro dissolution data
Jfor the 200 mg and the 400 mg clinical trial formulation can be used to "link" both the
Jformulations as they are compositionally proportional.

However, the sponsor indicated that while the dissolution profiles of the 200 mg clinical
trial tablet formulation (F002) and the 300-mg commercial tablet formulation (F016)
were similar, the profiles of the 400-mg clinical tablet formulation (F001) and the 300-
mg commercial tablet formulation (F016) were not similar. Therefore, both the clinical
trial tablet formulations were included in this pivotal bioequivalence study for assessing
the bioavailability of clinical tablet formulations (F001 and F002) vs. the commercial
tablet formulation (F016).

4. Investigational Drugs

Table 2 shows the composition of the clinical trial and commercial formulations of
TMC114.

Table 2: -Composition of Clinical Trial and Commercial Formulations of TMC114

Name Amount Required (mg
- o A0 me

Phase 1o

- 0D me
Phase [k

- . zi0mg
Phase H-commercial

TMC 114 ethapolate
Microcrvstattine Cellulose and
TR
€ rspevIIene
Afapnesium Stearate
__ Total Core Weight

$IPALR Y Jrange Fanecont
Tarl Tabler Height 4168 MEERA $30,2
*Quantity of TMC1 14 ethanolate required for defivery of 200, 400 and 300 mg of TMC118 rnassivaly

“ s ewiwy Microerystaifing Cellulose and - cne————

<ach excipient nkdividoally complvang wit e Phobur and NF monogriphs

R
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Compared to the Phase 1Ib formulations (FO01 and F002), the following changes were
incorporated in the commercial formulation:

e  Omission of em——————————————
s Addition of e EEEE—————————
e Addition of e —————

Table 3 shows the identity of the investigational products.

Table 3: Identity of the Investigational Products

Batch Number Expiry Date
Treatment A PD1168 03:06
Treatment B ANG4518-X 12706
Treatment C PDI175 0506
Treatment D 4NG4518-X 12:06

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

Plasma samples for all the treatments were collected at predose (immediately before drug
mtake), and at 0.5, 1,1.5,2,2.5,3,4,5,6,9, 12 hrs on day 3. Additional samples
(immediately before administration of the moming dose of ritonavir) were collected on
days 4, 5, and 6. The plasma concentrations of TMC114 and RTV were determined
using a validated LC-MS/MS method. The lower limit of quantification (in plasma) was
5 ng/mL for TMC114 and 5 ng/mL for RTV.

Pharmacokinetic Assessments

Pharmacokinetic analysis was performed using WinNonlin Professional. (version 4.1;
e —————————meesemmns M 1CTOSOTT Excel®
(version 2000; Microsoft, emmmmess—————— . Statistical analyses were
performed for TMC114 comparing Treatment B (test) vs. Treatment A (reference) and
Treatment D (test) vs. Treatment C (reference). The primary pharmacokinetic parameters
were Cpax, AUCy.. and AUC.j,s on the logarithmic scale. AUCy.. was rejected as
primary parameter for a treatment if more than half of the subjects did not have a reliable
value for that treatment. All observations for test and reference, paired and unpaired,
were included in the statistical analysis. A 90% confidence interval was constructed
around the difference between the least square means of test and reference. Both the
difference between the least square means and the 90% confidence limits were
retransformed to the original scale. Treatment and period effects were considered
significant at the 5% level and sequence effects were considered significant at the 10%
level.
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6. Results
6.1 Subject Disposition

49 subjects were randomized into two panels (N=24 in panel 1 and N=25 in panel 2). For
panel 1, 24 subjects were equally randomized to treatment sequences A-B and B-A. All
subjects completed the assessments. For panel 2, 13 subjects were randomized to
treatment sequence D-C and 12 subjects were randomized to sequence C-D. 2 subjects
discontinued in sequence D-C and 1 subject discontinued in sequence C-D. Table 4
shows the demographics of the subjects enrolled in the trial.

Table 4: Demographics in Stﬁdy TMC114-C116

Parameter Panel 1 Panel 2 All Subjects
N=24 N=25 N=49
Age, years 2535 29.0 27.0
Median (range) (18-52) (18-53) (18-33)
Height, cm 179.0 175.0 177.0
Median (range) {158-189) (168-195) {158-195)
Weight, kg 70.5 73.0 73.0
Median (ringe) (54-94) (38-100) (34-100)
BMI, kg/m’ 230 239 333
Median (ruange) {18-29) (19-28) {18-29)
Fthnic Origin, n (%)
Black 6 (25.0) 7(28.0) 13 (26.5)
Caucasian S White 16 (60.7) 16 (64.0) 32(65.3)
Other 2(8.3) 2(8.0) 4 (3.2)

N = number of subjects.

6.4 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curve of TMC114 after oral
administration of a single dose of 600 mg TMC114, formulated as a tablet F002
(treatment A) or as tablet FO16 (treatment B), or after oral administration of a single dose
of 1200 mg TMC114, formulated as tablet FO01 (treatment C) or as tablet FO16
(treatment D), all in the presence of 100 mg RTV b.i.d., under fasted conditions.
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Fig 1: Mean plasma concentration-time curve of TMC114 after oral administration
of a single dose of 600 mg TMC114, formulated as a tablet F002 (treatment
A) or as tablet F016 (treatment B), or after oral administration of a single
dose of 1200 mg TMC114, formulated as tablet F001 (treatment C) or as
tablet F016 (treatment D), all in the presence of 100 mg RTV b.i.d., under

fasted conditions.
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Visual inspection of the mean plasma concentration-time curves of TMC114 showed that
a single oral intake of 600 mg or 1200 mg TMC114 in the presence of low-dose RTV
under fasted conditions resulted in higher plasma concentrations of TMC114 when
formulated as tablet F016 (2 x 300 mg or 4 x 300 mg) compared to tablet F002 (3 x
200 mg) and tablet F001 (3 x 400 mg), respectively. Table 5 shows the
pharmacokinetic results of TMC114 for all treatments.

Table 5: Pharmacokinetic results of TMC114 for all treatments

Pharmacokinetics of TMC114] Treatment A: Treatment B: Treatment C: Treatment D:

’ 600 mg TMC114 | 600 mg TMC114 {1200 mg TMC114 | 1200 mg TMC114
(mean * SD. ty,, median (I'602) (F016) (F001) (F016)
(range)) +RTV + RTV + RTV + RTV
n 23° 24" 24° 23"
Lo I 1.5(1.0-5.0) *(l 0-40) 1.75(10-3.0) 2.0(1.0-590)
Cons. DML 3284 = 9582 437 1133 4910 + 1239 6020 = 1205
AUCy,.. ngh/mL 39389 = 16932 | 81500 = 25040 84466 4 37141 117900 - 47860
AUC... nghimL 64229 = 1953¢ | 86720 = 27430 193630 = 49890119800 + 40330
Yoavene 15.88 = 5.520 16.78 = 5499 1593 1+ 6610 | 1684 L 9255

* For parameters AUC.. and tyze, - 2=21

® For parameters AUC.. and t; e :

in=23

¢ For parameter AUC),,, - n=23: For parameters AUC,, and f; 30 1 1522

4 For parameters AUC,, and t; e - =22
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Table 6 shows the summary of the statistical analysis of the pharmacokinetic parameters
of 600 mg TMC114 of treatment B (Tablet FO16) compared to treatment A (tablet F002)

at a dose level of 600 mg.

Table 6: Summary of the statistical analysis of the pharmacokinetic parameters of
600 mg TMC114 of treatment B (Tablet F016) compared to treatment A
(tablet F002) at a dose level of 600 mg.

Least
n Least square means squar? 90% C1.%° p-value
means
1atio. %o
Treatment [Treatment] Treatment | Treatment
Parameter A B A B Treatment|PeriodiSequencs
(reference)] (test) |(reference)] (test)
Cone, ngmL 23 24 3174 | 4233 1334 [ 121.0-146.9]~0.0001 [0.3474 0.0376
AUCy,,, ng.h/ml} 23 24 57991 77633 1340 |122.3-146.7 | <0.0001 0.6636] 0.4094
AUC... ngh/mL 21 23 60838 82402 1354 }123.2-149.0|«0.0001 |0.406]] 0.5684

n Median - p-value

Treatment | Treatment] Treatment {Treatment] Treatment

Parameter A B A B difference} 90% CL% * {Treatment|Period|Sequence]
(reference)l (test) |[(reference)] (test) median
o 1 23 24 15 1.5 -0.25  (-0.75) - (0.23) 0.4379 10.4940; 0.4747

* 90% confidence ntervals.
Table 7 shows the summary of the statistical analysis of the pharmacokinetic parameters
of 1200 mg TMC114 of treatment D (Tablet F016) compared to treatment C (tablet FOO1)
at a dose level of 1200 mg. ' '

Table 7: Summary of the statistical analysis of the pharmacokinetic parameters of
1200 mg TMC114 of treatment D (Tablet F016) compared to treatment C
(tablet F001) at a dose level of 1200 mg.

Least
n Least squase mieans sq‘d;ll'(“ B AP pevadue
means
Tk, s
Treanzent i reatment Treatment [Fremeny
Parameter ¢ » ¢ n TreavnentPerind{Sequencs
freference)]  (lesd)  fGelessnce]  (westh
Coe g ML 24 23 3749 814 1228 FHR0- 13280 00003 fs[El
AU, nghml 23 3 TRI6 107306 1344 F231 - 14681 LOBDT [ O82E 52
AUC.. nghml 22 22 #3173 14672 137 $23.3. 1540 von (RTOIF 69792
n Medum prvalee
Tr Tre Treamment [T ‘Treatment
Purameter ¢ )] < | difference | $0% €19 * {TreatmentPeraod]Segquience
(reference (test)  fireferencel (it nmedtan
Low B 47 23 20 20 825 HOOU- {0 50F 02972 3§ 0000
1 90%a confidence miervals

Based on the ratios of the LSmeans, Cimax, AUCs and AUC,. were, respectively, 33 %, 34
%, and 35 % higher for the commercial formulation compared to formulation as (clinical
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trial) tablet FOO2 (Treatment B vs. Treatment A) under fasted conditions. These
differences were statistically significant. Further, after a single oral intake of 1200 mg
TMC114 under fasted conditions, Ciax, AUCpg and AUC,, were, respectively, 22 %, 34
% and 38 % higher when TMC114 was formulated as (commercial) tablet FOl6
compared to the clinical trial formulation FO01 (Treatment D versus Treatment C), based
on the ratios of the LSeans. These differences were statistically significant.

Ritonavir

Table 8 shows the pharmacokinetic results of RTV on day 3 for all treatments.

Table 8: Pharmacokinetic results of RTV on day 3 for all treatments.

Pharmacokinetics of ritonavir Treatment A: Treatment B: Treatment C: Treatment D:
600 mg TMC114 | 600 mg TMC114 | 1200 mg TMC114 | 1200 mg TMC114

{mean % SD, ty, median (F002) (F016) (FOOY) (F016)

(range)) +RTV +RTV + RTV +RTV

n 23 24 24 23

Cop. ng'mL 5633 = 34045612 = 30293763 = 225114300 <+ 2351

tave: 2.0(1.0-40) 2.0{(1.5-10) 2.0(1.0-40) 2.0(1.0-4.0)

Cuin. ng/mL 403.6 = 25394369 = 282.1[3204 = 217313235 £ 1878

Car. Ng'mL 2132 = 880.7 | 2504 1257 1 1982 = 909.7} 2135 £+ 9167
12762 = 5344 | 13650 = 6783 |10740 = 4980 [11320 =+ 4970

AUC 3. ngh/mL

The systemic exposure to RTV did not significantly change with TMC114 dose or
formulation. For all treatments, the mean Cy;, was lower than the mean Coy, after 3 days
of administration. This was partly due to the delay in absorption, resulting in lower
concentrations immediately after dosing compared to pre-dose.

7. Conclusion

e The results of this study showed that under fasted conditions and in the presence

~ of alow dose of RTV, the TMC114 test product (F016, commercial tablet) failed
to meet bioequivalence limits (80% to 125%) compared to the reference products
(F002 and F001, clinical trial tablets).

e For tablet FO16 versus tablet F002, point estimates (and 90% CI) were 134 %
(122.3-146.7 %) for AUChg, 133.4 % (121.0-146.9 %) for Cinax and 135.4 %
(123.2-149) for AUC,,. For tablet FO16 versus tablet FO01, point estimates (and
90% CI) were 134.4 % (123.1-146.8 %) for AUCjag, 122.5 % (113.0-132.8 %) for
Cmax and 137.9 % (123.4-154 %) for AUC..
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Additional Pharmacokinetic and Safety Data to Support the Commercial Formulation.

Although the results of study TMC114-C116 showed an approximately 35% higher
exposure with the commercial tablet formulation compared to each of these clinical
tablet formulations, this higher exposure is not clinically relevant because of the

Jfollowing reasons:

e This bioequivalence study was designed as a single-dose study under fasted
conditions in healthy subjects, however, in the clinical setting, HIV-1 infected -
subjects will be using TMC114 at steady-state and under fed conditions (as in
pivotal studies TMC114-C202 and TMC114-C213, and in the rollover study
TMC114-C215). Under these conditions, the commercial and clinical trial tablet
formulations were shown to have comparable bioavailability.

o There was similarity in the safety profiles (incidence of adverse events) of study
TMC114-C202 and TMC114-C213 before and after the switch to the commercial

formulation. :
e No apparent relationship was observed between exposure and safety endpoints

for study TMC114-C215.
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TMC114-C143

1. Title :
The effect of food on the bioavailability of TMC114 co-administered with a low dose of
ritonavir. '

2. Objectives
The objectives of this trial were to determine:

e The effect of different type of meals on the bioavailability of TMC114 after a
single oral dose of 400 mg, formulated as tablet FO14 and administered in
combination with low-dose ritonavir (RTV).

e Short term safety and tolerability of TMC114 after a single oral dose of 400 mg,
formulated as tablet FO14 and administered in the presence of low-dose RTV,
under fasted and various fed conditions.

3. Study Design

This was a Phase 1, open-label, 2-panel, randomized 3-way crossover trial in healthy

~ subjects to investigate the effect of various types of meals on the bioavailability ofa’
single intake of TMC114 formulated as tablet FO14 and co-administered with low-dose
RTV (100 mg). The trial population consisted of 24 healthy subjects, equally divided into
2 panels. In 3 sessions, Panel 1 received Treatments A, B and C and Panel 2 received
Treatments A, D and E. In all treatments, a single dose of 400 mg TMC114, formulated
as tablet F014 was administered, while from 2 days before until 2 days after TMC114
intake, 100 mg RTV b.i.d. was administered. TMC114 was taken immediately after a
standard breakfast (Treatment A), under fasted conditions (Treatment B), after a high-
fat breakfast (Treatment C), after a nutritional drink rich in proteins (Treatment D) or
after a croissant with coffee (Treatment E).

Subsequent sessions in a panel were separated by a washout period of at least 7 days. In

each session, full pharmacokinetic profiles were determined up to 72 hours after dosing

for TMC114 and for one dosing interval after the morning intake on Day 3 for RTV. The

following meals were administered in the trial (for fasted conditions, the subjects were

fasted for 10 hours before drug administration, water intake was allowed up to 2 hours
prior to drug administration).

. Standard breakfast: 4 slices of bread, 1 slice of ham, 1 slice of cheese, butter, jelly
and 2 cups of coffee or tea with milk and/or sugar, if desired. (fat: 21 g,
carbohydrates: 67 g, proteins: 19 g)

e High-fat breakfast: 2 eggs fried in butter, 2 strips of bacon, 2 slices of white bread
with butter, 1 croissant with 1 slice of cheese and 240 mL of whole milk. (fat: 56
g, carbohydrates: 65 g, proteins: 41 g) ”

e Nutritional drink rich in proteins: Ensure® 250 ml (fat: 8.4 g, carbohydrates: 33.4
g, proteins: 10.5 g)
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e A croissant with coffee: (fat: 12 g, carbohydrates: 28 g, proteins: 5g)

Table lb shows the calorific value of different treatments.

Table 1: Calorific values of different treatments

Total calories | Calories from | Calories from | Calories from
Treatment fat carbohydrates proteins
(Kcal) (Kcaly (Kcal) (Kcal)

A (standard breakfast) 533 189 268 76

B (fasted conditions) 0 0 0 0

C (high-fat breakfast) 928 504 260 164

D (protemn-rich drink) 250 76 ‘ 132 42

E (croissant and coffee) 240 108 112 20

Reviewer's Note:

The standard breakfast (as opposed to fasting conditions) was used as the reference
treatment because TMC114/RTV was administered with food in Phase 11D efficacy studies
and has been administered in the fed state throughout its development. '

4. Investigational Drugs

TMC114 was formulated as tablet FO14. The batch number of TMC114 used in this trial
was PD1220 (expiry date: February 2006). Ritonavir (Norvir®) was formulated as a
capsule containing 100 mg ritonavir base.

Reviewer's Note:

The formulation used in this trial, FO14, is compositionally similar and proportional 1o
F016, the 300 mg commercial formulation. Therefore, this study was considered as the
pivotal food-effect study.

-5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

For all the treatments, plasma samples were collected immediately before drug intake,
and at 0.5,1,1.5,2,3,4,5,6,9, 12, 24, 48, and 72 hours after drug intake. The plasma
concentrations of TMC114 and RTV were determined using a validated LC-MS/MS
method. The lower limit of quantification (in plasma) was 10 ng/mL for TMC114 and 5
ng/mL for RTV.

Pharmacokinetic Assessments

Pharmacokinetic analysis was performed using WinNonlin Professional. (versmn 4.1;
——EE—————————————sssesmmme  21}d Microsoft Excel®
(version 2000; Microsoft, s ——— Statistical analyses were
performed for TMC114 comparing Treatment B (test) vs. Treatment A (reference),
Treatment C (test) vs. Treatment A (reference), Treatment D (test) vs. Treatment A
(reference) and Treatment E (test) vs. Treatment A (reference). The primary
pharmacokinetic parameters were Cinax, AUCs, and AUC,,q 0n the logarithmic scale.
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. The treatment and period effects were considered significant at the 5 % confidence level |
and sequence effects were considered significant at the 10 % level. The 90 % confidence
intervals and the bioequivalence limits [80%; 125%] were used to evaluate the data.

6. Results

6.1 Subject Disposition

24 subjects were equally randomized to panel 1 and panel 2. For panel 1, 2 subjects each
were randomized to the following treatment sequences: ABC, BCA, CAB, CBA, BAC,
and ACB. All subjects completed the assessments. For panel 2, 2 subjects were assigned
to the following treatment sequences: ADE, DEA, EAD, EDA, DAE, and AED. All
subjects completed assessments except 1 subject each discontinued (withdrawal of
consent) in sequence ADE and EAD.

Reviewer's Note:

There was one major protocol deviation: in panel 1, one subject assigned to treatment
sequence ABC received treatment CAD.

Table 2-A: Demographics in Panel 1

Treatment | Treatment | Treatment | Treatment | Treatment | Treatment Al
Parameler A-BC B-C-A C-A-B C-B-A B-A-C A-C-B © Paneil
N=2 N=2 N=2 N=2 X=12 N=12 N=12
Age, years LS 40.9 390 350 22.0 350 320
Medion (rangze) (21-32) (30-44) {28-50) {24-46) (22.22) {32-3%) (22-50)
Height, cm 1815 1820 173.8 174.5 189.0 1718 1755
Meihan {range) {176-187) | (173-189) ¢ (173-174) (174-175) | (188-190) | {167-176) | {167-190}
Weight, kg SR8 76.5 73.0 740 88.5 72.5 6.3
Median {range} (88-89) {73-78) {70-76) {62-86) {77-100) {69-76) (62-100)

Table 2-B: Demographics in Panel 2

Treatment ;| Treatmeni | Treatment | Treatment | Treatment | Treatment All
Parametey A-D-E D-E-A E-A-D E-D-A D-A-E A-E-D Panel 2
N=2 N=2 N=2 N=2 N=2 N=2 N=12
Age, years 510 345 30.5 390 42.0 41.0 490
Median (range {S0-32) {54-35) (30-31) (38-40) {39-435) {34-4%) (34-35)
Height, cm 1690 162.0 1610 1693 1573 1595 163.5
Mediamn (range) (168-170) | (139-165) | (159-163) | (164-175) | (I53-162) | (134-165) | (I153-175)
Weight, kg 64.0 66.5 G0 63.0 555 R0 [IRt
AMedian (range) {53-75) {65-68]) (54-70) {59-67) {54-57} (533-63) (33-75)

6.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curve of TMC114 after a single oral
400 mg dose, formulated as tablet FO14, administered in the presence of 100 mg RTV
b.i.d. and after a standard breakfast (treatment A), under fasted conditions (treatment B),
after a high fat breakfast (treatment C), after a nutritional drink rich in proteins (treatment
D), or after a croissant with coffee (treatment E).
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Fig 1: Mean plasma concentration-time curve of TMC114 after a single oral 400 mg
dose, formulated as tablet FO14, administered in the presence of 100 mg RTV
b.i.d. and after a standard breakfast (treatment A), under fasted conditions
(treatment B), after a high fat breakfast (treatment C), after a nutritional
drink rich in proteins (treatment D), or after a croissant with coffee
(treatment E).

é—e—Treatmeﬁ Al

(L]

& Treatment B
‘—¢— Treatment C
—@—Treatment D
- Treatment €

Prasma oone, of TMC114 {ng/mi.)

Time (h}

The mean concentration-time plots of TMC114 showed that a single oral intake of 400
mg TMC114, formulated as F014 and in the presence of RTV, resulted in comparable
TMC114 plasma concentration-time profiles for all administrations under fed conditions
(Treatments A, C, D and E). Compared to these treatments, administration of TMC114
under fasted conditions (Treatment B) resulted in a lower mean TMC114 plasma
concentration-time profile.

Reviewer's Note:

All subjects in panel 1 were male and all subjects in panel 2 were females. Since both
panels received treatment A (standard breakfast), the sponsor compared the TMC114
plasma concentration time profile between subjects (males) in Panel 1 and subjects
(females) in panel 2 following Treatment A. Plasma TMCI14 concentrations were
similar for males and females following Treatment A, suggesting that the assignment of
all females to Panel 2 and all males to Panel 1 did not affect the results observed in this
study. '

Table 3 shows the pharmacokinetic results of TMC114 after a single oral dose of 400 mg,

formulated as tablet FO14, administered under different food conditions, in the presence
of 100 mg RTV b.i.d.

107



Table 3: Pharmacokinetic results of TMC114 after a single oral dose of 400 mg,

formulated as tablet F014, administered under different food conditions, in
the presence of 100 mg RTV b.i.d.

Treat A:

Treat B:

Treat C:

TreatD:

Treat E:

Cone DML
AUy, nghml.

AUC, ngl¥ml

SV Y

N320+1148

FI929£21675

36097752

46750=11137]6

14.07+6.250

R170391 416222

12.6724.494

867513266

FR45£1245

80270228211

Pharmocokinetics of THC114 standard fasted bigh-Fit | nutritional croissunt with)
breakfast | conditions | breakfast |dviuk rich in coffee

{nean & SD 1,0 median (range)) ) profeins

n 23 12 12 10 11

Lo h 30(LE-50H15(1.0-30[30 (0.5 -5013.0(15-40[3 00540

330329585

76732226330

38187232660

20.9929 614

17.11£5 638

0 = NQ= Not Quantifiable (<100 ng’'mlL)

Table 4 (A, B, C, and D) shows the summary of the statistical analysis of the
pharmacokinetic parameters of TMC114 after various treatments.

Table 4-A: Summary of the statistical analysis of the pharmacokinetic parameters
of TMC114 of treatment B (fasted condition) compared to treatment A
(standard breakfast).

Least square
0 Least squirre mcats . 90%: (11 pvalae
1 " meass Totio. % | 0 o1 PO
Treannen Af Treument B Treatment A | Ticaanenmt B . -
Pargaeter N . . P Trestmen § Perod | Sequeney
ireferences fiest} {reference) f1esd
Cppe D2 23 12 5170 3586 &9.37 Q0000 | 00929 08510
ALC,,, ng bl 23 12 68227 48025 039 (.0005 03197 09041
AUC  ngivml 23 12 FO3gn 49796 7054 CO008 | 03230 @983
n Mudian povilie
P . Treaument A | Treanent B Treannen: A | Trepunent B Treatmen; 90% (1% | Treamuent | Period | Sequence
arameles . ; . . 0% ( Crin Seuene
ele {selerenes) {1esy (refepence) (1eR) difference nweding ° T
L 2 12 12 3D 1.3 1375 (0.50) - 200 (0289 | 06858 09353

9% confidence mtervals.
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Table 4-B: Summary of the statistical analysis of the pharmacokinetic parameters
of TMC114 of treatment C (high-fat breakfast) compared to treatment
A (standard breakfast).

o Least square s i
i Least squarc mcans cow GO 17 pvalug
mneans ratio. %
’ Treament A Treamment ¢ f Treatment A | Treanment € ; . .
Porameter P . P . Treannent| Perfod | Sequence
{referenced sty uefereneed estl
£ - NEAUL 23 12 5183 S710 110.2 97.9-124 01668 1 015141 08976
AU, g liinl 22 12 (33N 71408 104.4 926.0- 114 G365 | O1F36 ] 09701
AUC,. ugml 23 12 0746 73703 1042 95.8-113 03943 ] 01813 ] 09633
n Median p-valne
Treaunent A§ Treampent C | Treament A | Treamem Treatment . N
Parameter 1y e ! . e o . s 90% CT* | Tecatment | Period | Sequence
{reference) {test) (seference) {rest} difference median
b 1 12 12 3.0 30 . -0.50 -1.008-£0.25] 02453 | 00213 ) 0.0510

* 30% coufidence mervals,

Table 4-C: Summary of the statistical analysis of the pharmacokinetic parameters
of TMC114 of treatment D (protein-rich nutritional drink) compared to
treatment A (standard breakfast).

) ) Least square e e
u Least squiare mwaus RN 96% T p-value
mesats ratio, %
Treaunems A§ Treaumem D Treamien A | Treament D . . .
Parameter N . . N . Treatinem | Period | Sequence
referene) (fest) {referenen) (lesth
C - il 23 il 82 3125 9889 [6.0- 114 0.8833 | 620921 09929
ALC,,. nghmL 23 10 6X393 HRAR2 99.84 S84 -113 {9867 1170 {9209
AUC... ng.vinL 23 10 ELLLEA] 74004 104.2 93,7 - 116 0.4864 6.0502 14,9050
n Median p-valge
Treatwent A ) Treatment D Treatiens A | Treatiment B Treatmwenm N ,
Pyrameter . . . . ] L . 90 C1* | Treameat] Period | Sequence
ireference) (test} (reference) {rest) difference median
S D 10 19 30 30 0.23 -1.25y-(1.00] 06481 | osasL| o0ie9
£S5

? 90% vogfidence miervals

Table 4-D: Summary of the statistical analysis of the pharmacokinetic paraméters
of TMC114 of treatment E (croissant with coffee) compared to
treatment A (standard breakfast).

Least syuare
1 Least square means st l. N 90% {17 p-vatoe
mweasts ralio. %o
Trearmenr A} Trearment E | Treatment A § Treamrent - . ,
Purameter . . ) . Treannent| Period | Sequence
{refereneey ftest) (referenecy st
€ e 11 IL 23 1 Svg 98,86 877411 08621 o3 0.9605
AUC - up il 23 t HETS0 : 9788 86.7-110 0.7302 D677 DEPZ8
AUC . ngdvml 23 il 71158 98 44 ST4-111 | 08132 J 0.0594) 0.8846
1 Median pevale
Treanment A Treutnent & | Tresment A | Trestment B Trestent ) u N
Parameter R ; . e . e . 90% Cl Treamment | Period | Sequence
{referencel {1est) (reference} {resty difference median -
L i1 tl 30 R\ 0.00 1003 - (1.25) Lond 07679 1 0.3086

* 60% cunflidence impervals.
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For each comparison with the reference treatment, the ratios of the LSmeans 0Of Cinax,
AUC,s and AUC,, were close to 100 %, except for the comparison between Treatment A
and Treatment B. In this case, the systemic exposure to TMC114, expressed as Ciax,
AUC)s5 and AUC,, decreased with approximately 30 % for administration under fasted
conditions (Treatment B) , when compared to administration after a standard breakfast
(Treatment A).

7. Conclusion

e The results of this trial demonstrate that in the presence of low-dose RTV, the
systemic exposure to TMC114 is decreased by approximately 30 % when taken in
a fasted state as compared to when taken after a standard breakfast.

e The exposure to TMC114 is comparable for different types of meals (standard
breakfast, high-fat breakfast, nutritional protein-rich drink or croissant with
coffee). Based on the results from this study, it is recommended that
TMC114/RTYV should always be taken with food. However, the type of meal
does not affect the exposure to TMC114.

pears -“-\\-s Way
ke on o"\g\nd‘
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TMC114-C118

1. Title

The relative bioavailability of a single intake of TMC114, after 2-days b.i.d. low dosing
of ritonavir, with the experimental formulation TF036 under fed and fasted conditions as
compared to the emmmesss® PEG40() messsmsss  under fed and fasted conditions.

2. Objectives
The objectives of this trial were to assess:

e The relative bioavailability of TMC114 with the experlmental solid formulation
TF036 as compared to the reference === /PEG400 (TF019 jesmumm—
both in the presence of a low dose RTV.

e The effect of food on the relative bioavailability of TMC114 with the
experimental solid formulation TF036 and the reference em—— /PEG400
(TF019) oral solution, both in the presence of low dose of ritonavir.

3. Study Design

Sixteen healthy volunteers received the followmg four treatments in a randomized
fashion (as shown in table 1).

Table 1: Various treatments in TMC114-C118

Treatment A Treatment B Treatment C Treatment D

(Fasted conditions) (Fed conditions) (Fasied conditions) (Fed conditions)
-  PEGI00 - PEGI00 TFO036 TF036

solution (TF019) solution (TFO19)

400 mg TMC114/20 ml 400 mg TMC114.20 mi 400 mg TMC114/ 400 mg TMC1i4/

(20 mg/ml}) (20 mgml) 1 Tablet (400 mg/ablet) 1 Tablet (400 mg/tablet)

From 2 days before until 1 day after administration of TMC114, 100 mg RTV b.i.d. was
administered. There was a washout period of 7 days between each dose of TMC114.

4. Investigational Drugs

s /PEG400 (TF019) formulation: Aqueous solution containing TMC114
ethanolate eq. 20 mg/ml and containing Vit E-TPGS and PEG400 as main solubilizing
agents in the formulation. The solution was filled into an amber-colored flask and stored
at 2-8 °C. The batch number and expiry date of the formulation were 02E22 and Nov 22,
2002 respectively.

TFO036 formulation: Oral tablet at a strength of 400 mg per tablet em———————————
The tablet was packed in 2 e and stored at room temperature (under 25 °C).
The batch number and expiry date of the formulation were 02E06 and Nov 6, 2002
respectively.
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5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

For all the treatments, plasma samples were collected immediately before drug intake,
andat0.5,1,1.5,2,3,4,6,9,12, 24, and 48 hours after administration of TMC114. The
plasma concentrations of TMC114 and RTV were determined using a validated LC-
MS/MS method. The lower limit of quantification (in plasma) was 10 ng/mL for
TMC114 and 5 ng/mL for RTV.

Pharmacokinetic Assessments

Non-parametric analyses were performed using WinNonlin Professional(version 3.3;
Sy USINZ 1 G
—eesssssemmsmm——m———m  Based on the individual plasma concentration-time data,
using the scheduled sampling times, the following pharmacokinetic parameters of

TMC114 were derived from the bioanalytical results:

DayS 3, 10: 17 and 24: COh; C]Zh) C24h; Cmax: tmax, AUClasl: AUCooa x/z, t1/2term
Ratio: Treatment B vs. A, Cvs. A, D vs. A, D vs. B and D vs. C for Cyax and AUC g

6. Results

6.1 Subject Disposition

16 subjects were randomized to the following four treatment sequences: ADBC, BACD,
CBDA, and DCAB. The subjects randomized to sequences ADBC, BACD, and CBDA

completed all assessments, however, one subject randomized to sequence DCAB
withdrew consent after the first session.

Table 2: Demographics in Study TMC 114-C118

- ) . o [ Allsubjects
Age, years, median (range) 44 (26-52)
Weight, kg, median (range) 74 (56-90)

Height, cms, median (range) 175.5 (156-188)
6.2 Pharmacokinetic Analysis
Fig 1 shows the mean plasma concentration-time profiles of a single dose 0of 400 mg

TMC114, administered as mnee——————T}:()] 9} and as tablet (TF036) under
fasted and fed conditions, in the presence of a low dose of RTV (100 mg b.i.d.).
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Fig 1: Mean plasma concentration-time profiles of a single dose of 400 mg TMC114,
administered as ——————————— ) and as tablet (TF036)

under fasted and fed conditions, in the presence of a low dose of RTV (100

mg b.i.d.).

6000
5000
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2000 4
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Table 3 shows the pharmacokinetic results of TMC114 after a single oral dose of 400 mg,

formulated as the “———————mesesssessss  and as a tablet (TF036) under fasted
and fed conditions, in the presence of a low dose of RTV (100 mg b.i.d.).

Table 3: Pharmacokinetic results after a single dose of 400 mg TMC114,
) and as a tablet
(TF036) under fasted and fed conditions, in the presence of a low dose of

formulated as the -——eT——————

RTV (100 mg b.i.d.).

Pharmacokinetics of TMC114 Treatment A: Treatment B: Tre:itmem C:' Treatment D:
(mean*SD. 1,,.,.median (range))]  TFO19 (fasted) TFO19 (fed). TF036 (fasted) TF036 (fed)
I B 15 15 15 16

Loax- 1 LO(05-1.0) 0.5(05 -4.0) 15(10-40) {3.0(15-40)
Cap. ng/mi NQ NQ NQ NQ
Cop ngml 1240 = 371 1290 = 350 732274 1110370
Cay. ngiml 828 = 293 725 = 308 593257 713=390
Come. ng'ml 55371 £ 1601 3701 = 960 2769+ 708 3614=903
AUCy,. ng.himl 32112 = 13923 45608 = 14400 3245210396 | 43938=20064
AUC,. ngh/ml 59803 = 18642 51532 = 17802 37310213151 | 5322121098
1) 2oy B 16.3 = 4.54 152 =433 18.4+5.84 1633581
*n=14 for AUC.. and ;2 for Treatment A: n=13 for AUC.. an 1) 3rerm fOF Treatment C:

n=15 for Cs, and n=14 for t;:en, and AUC,, for Treatment D

NQ: not quantifiable (<10.0 ng/ml)

For the emmm———TF(019), maximum plasma concentrations of TMC114
were reached between 0.5 and 1.0h (median: 1.0h) under fasted conditions and between
0.5 and 4.0h (median: 0.5h) under fed conditions after administration with a low dose of

RTV.

113



The rate of absorption was slower for the tablet formulation compared to the oral
solution. For most subjects, the rate of absorption was slower when the tablet was given
with food, resulting in a median ty,,, value of 3.0 h (range: -1.5-4.0h) compared to a
median ty. value of 1.5 h (range: 1.0-4.0h) under fasted conditions. Under fed
conditions, the mean C,,.x and AUCy, values were increased by 35 % and 42 %,
respectively. The highest bioavailability of TMC114 was obtained for the oral
solution under fasted conditions. Compared to the oral solution, the Cax and AUC,ug
of TMC114 were 50 % and 38 % lower for the tablet under fasted conditions,
respectively. Under fed conditions, the bioavailability of TMC114 from the oral solution
was decreased compared to fasted conditions, indicated by 33 % lower Cpnax and 13 %
lower AUC, values. Under fed conditions, the bioavailability of TMC114 from the
tablet was increased, indicated by 35 % higher C,,.x and 42 % higher AUC, values. The

bioavailability of TMC114 was comparable when administered as a tablet or oral
solution under fed conditions. Terminal elimination half-lives (ti/2 rm) Were comparable
for the solution and tablet, but the rate and extent of absorption were different for both
formulations.

Table 4A-E presents the statistical evaluation of the pharmacokinetic parameters.
Table 4-A: Statistical evaluation of the pharmacokinetics of a single dose of 400 mg

TMC114 of the oral enessssssssssss (TF019) under fed vs. fasted
conditions, in the presence of a low dose of RTV (100 mg b.i.d.).

Least square memns p-iaite

Tremment A Tremment B 1 east square .

Pasameter Bl fsed @ fed eansatie, s 0o U Trestment
{reference) {test)
Comn. 'l 13 3304 3610 6710 30,6750 00001
iz ngimil is 1183 C 1190 0.6 09333
il 13 TR 6332 5441
AUC,,, nghamf {15 19726 43243 86,36
Medim

Treatmen AT Treatment B | Treatment

TFOIO. fastad TTOI9. fed diferenee 907 1 Treamment
Pazameier ni {reference} {1est) median
Ly P 15 t.o 0.3 0.0 i-0.23 5 - {0123 4 06007

presence of a low dose of RTV (100 mg b.i.d.):

Least square means p-value
Treamnent . Treatoent £ 1 Fesy sastare R
Parameter B TFO36, fasted  TFO36. fod {mneamio o] 701 | Treament
{reference) {1est)
13 2697 3633 1348 122131 XV
15 65(.2 Hid {389 124203 [REHEY]
15 5208 6224 1195 U6 - 151 01473
AU ng bt {18 30799 43799 1422 120 - jh D030
Meifian p-value
Treawnent (0 Tresiment 1), Trenument
TFO3, fasted  TT036. fid ditference 90 €1 Trenment
Paranwter i {reRrepce) itest) median
oo 1 15 1.3 30 -1.323 03 GO 00102

Table 4-B: Statistical evaluation of the pharmacokinetics of a single dose of 400 mg
TMC114 of the tablet (TF036) under fed vs. fasted conditions, in the
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Table 4-C: Statistical evaluation of the pharmacokinetics of a single dose of 400 mg
TMC114 of the tablet (TF036) vs. the oral ess————s———  (TEF(019),
in the presence of a low dose of RTV (100 mg b.i.d.) and under fasted

conditions.
- Least square means »-value
o . Treament Ao | Treatment C: | Least square i .
Pramcter B LTEOY, dasted | TFO36, fasted “:;;\:;: ;:l“ll‘:a ;(, 20% €1 Trestment
(reference) . {test}
Coms. Ng7mi 15 S5 2710 ML05 A4 RF50 - L0001
Cige 2 ml [N 1191 591.3 SH.04 SES-654 = 610001
g mil 15 7801 042 67.20 225-86.0 0.0139
ALC . nghand §15 SUDH6 31049 62.00 35.2-09.7 4. 0001
Median p-value
Treatment A | Treatment O Treatment
TEFOIS. fasted | TFO36. fasted diflerence o0, 1 Treatment
Parametey n | (relerence) {resty median
[ 15 1.0 1.5 -0 (-1.50) - {-0.75)] 0.0010

Table 4-D: Statistical evaluation of the pharmacokinetics of a single dose of 400 mg
TMC114 of the tablet (TF036) administered under fed conditions vs. the
oral “—e—emmsesss= (TF019) administered under fasted conditions,
in the presence of a low dose of RTV (100 mg b.i.d.).

Least square means p-value
Treamment A7 | Treament D0 § [ east square ) .
Parameter BUTEOIY, fasted | TFO36. fed  {means ,«fﬁn, 2, 90% (1 Treamment
: (referencee) {1est)
Cone nEml 13 3403 3638 67.31 62.0-73.0 <0.0001
Ciq.ng'ml 15 1191 1080 90.71 77.9- 106 0.2749
Cigong-mi 15 773.1 625.2 81.26 64.4- 103 0.1374
AUCy,,;,. ne.himl 115 49816 43907 88,14 78.4-99.5 0.0888
Median p-value
Treatment A: | Treatment D: Treaument
Parameter n | TFDL9. fasted | TFO36, fed difference Mes 1 Treatment
) {reference) {lest) medinn
| e I 13 10 30 -2.25 (-2.75) - {-1.50)] 0.0011

Table 4-E: Statistical evaluation of the pharmacokinetics of TMC114 of the tablet
(F036) vs. the oral weess———— (TF019), in the presence of a low
dose of RTV (100 mg b.i.d.), and under fed conditions.

Least squure means p-value
Treatment B: | Treatmemt D | Least square N
Parameter 0| TROI9. fed | TF036. fed lmommermio val 9% | Treament
{reference) (1es1)
C e 127 13 3623 3649 007 90.8-112 0.9042
Cixngrml i3 119G 1072 90.03 FLO- 113 04212
Crg ngml 15 6359 624.6 94.65 T2R-123 07134
ALC,.nghml §15 43461 43709 100.6 86.2- 147 0.9483
Medinn p-value
Treament 13 | Treatment I [ Treatment
Parsmeter nf TFOLY. fed TF036. fed difference 9076 €] Treaunent
(reterence) (test) median
L N 15 0.5 3.0 -2.28 {-2.30)-(-1.50)] 0.0613
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7. Conclusion

e When co-administered with RTV under fed conditions, the bioavailability of
TMC114 formulated as a tablet (TF036) is similar to the bioavailability of the oral
solution (TF019).

e Under fasted conditions and co-administered with RTV, the bioavailability of
TMC114 formulated as a tablet (TF036) is lower than the bioavailability of the
oral solution (TF019). '

e For the tablet formulation (TF036), food intake increased the bioavailability as
compared to intake under fasted conditions. However, for the oral solution, food
intake decreased the bioavailability as compared to intake under fasted conditions.

Reviewer's Note

In the summary of the biopharmaceutics studies, the sponsor provided a cross study
comparison of study TMC114-C103 (which included a single dose of darunavir 800 mg
given as a tablet formulation TF036 under fasted and fed conditions) and study TMC114-
C118. Fig 1 shows the mean concentration time profiles of darunavir given as a tablet
Jormulation (TF036) either as a single 8§00-mg dose in the absence of ritonavir (study
TMC114-C103) or as a single 400 mg dose co-administered with low-dose (100 mg

b.i.d) ritonavir (study TMC114-C118), with both doses given under fasted and fed
conditions.

Mean concentration time profiles of darunavir given as a tablet formulation (TF036)
either as a single 800-mg dose in the absence of ritonavir (study TMC114-C103) or as
a single 400 mg dose co-administered with low-dose (100 mg b.i.d,) ritonavir (study
TMC114-C118), with both doses given under fasted and fed conditions.

3500 -
3000 -
2500 -
2000 -
1500

1000 | /,
500 |

Plasma Conc. of Darunavir
{ng/ml)

Scheduled Time (h)

O G103 80D mg. ne KTV, fasted  —m— G103 800 mg, no KTV, ed |
f - C135: 400 myg. with BTV, fasted —a— C118: 400 mg, with RTV, fed

The inter study comparison (between study TMC114-C103 and TMC114-C118) showed
that the exposure to darunavir can be substantially increased when co-administered with
low-dose ritonavir (based on comparison between 800 mg, no RTV, fasted arm from
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study TMC114-C103 and 400 mg, with RTV, fasted arm from study TMCI114-C118)
under fed (based on intra study comparison between the two arms in study TMC114-
C118) conditions.

pears This Way
On Original
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' DISSOLUTION OF TMC114

Table 1 provides the description of the formulations used in the dissolution method
development along with the proposed commercial formulation.

Table 1: Formulations Used in Method Development along with Proposed
Commercial Formulation

Formulations
(mg/1ablet)

400-mg 200-mg 300-mg
Component C-001/F00L  C-016 CA-009F014 CA-012/F01S CA-008F016
TMC1i4

Magnesium Stearate
Crospovidone
OPADRY® II Orange
NI = Not mcluded

The 1nitial dissolution method development for the phase 3/commercial formulation
tablets (FO16) started from the parameters used tp assess the release rate of the Phase 2b
formulations. The dissolution method (USP App 2, 900 mL of 1 % SLS in 0.01N HCI at
37 £ 0.5 °C) and the media selection was based on the solubility of TMC114 (table 2).

Table 2: Solubility of TMC114 in Aqueous Media as a Function of pH

Solvent Solubility pH of Solution
(g/100 mL) .
Water 0.015 7.6
0.1 N HCl - 0.096 1.0
0.01 N HCl 0.025 2.1
citrate-HCI bufter pH 2 0.025 20
citrate-NaOH buffer pH 5 0.013 3.0
phosphate buffer pH 7 0.014 7.0
borate-KC1-NaOH buffer pH 9 0.016 9.0
phosphate-NaOH buffer pH 12 0.014 12.0
simulated gastric fluid 0.083 . -1
simulated intestinal flud 0.016 7.4

The resulting profile for the Phase 2b tablets, which did not contain ¢ eessssss  varied
S @ <y
(approximately 90% released in 10 minutes). In addition, the dissolution test was
performed at a pH very near the pKa (2.02), resulting in variable dissolution results.
Therefore, additional in vitro studies were conducted to determine the individual
components of the dissolution methodology such as stirring speed and the type and
concentration of surfactant.
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Stirring speed

The stirring speed of 75 rpm was selected based on tests using the earlier 400-mg tablet
formulation FOO1 to determine optimum stirring conditions. Paddle speeds of 50 and 60
rpm were investigated using USP (paddle) Apparatus 2; however, at these speeds it was
not possible to achieve full release of the drug substance. The lack of complete release
was attributed (0 e — ————————ES———
— . A paddle speed of 75 rpm was needed tor  — 2. USP Apparatus 1
(basket) at 100 rpm was also evaluated, but: — occurred under these conditions.
— vessels using Apparatus 2 at 50 rpm were evaluated; equivalent profiles were
obtained using Apparatus 2 at 75 rpm and the Peak vessels at 50 rpm, but the
conventional dissolution vessels with a paddle speed of 75 rpm were chosen as the
preferred configuration. The paddle speed experiments were repeated using the final 400-
mg tablet formulation FO14, which confirmed the suitability of the paddle speed of 75

rpm.
Surfactant

Using the earlier 400-mg clinical tablet formulation (F001), SLS, Tween-20, and
hydroxypropyl-beta-cyclodextrin (cyclodextrin) were evaluated using USP Apparatus 2
at 75 rpm in pH 3.0 buffer at different concentrations to determine a surfactant
concentration that would provide complete release as well as a defined profile. For all 3
surfactants, the rate of dissolution was a function of surfactant concentration.
Cyclodextrin required over 2 hours to approach complete release. Appropriate
concentrations of SLS were not able to maintain adequate solubility-at ambient room
temperatures. Tween-20 provided adequate solubility at ambient temperatures, with
complete release in approximately one hour, and a profile with the potential to
discriminate between formulations. - ‘

To test the robustness of the dissolution method, the following key dissolution parameters
were varied by preplanned amounts using a Plackett-Burman design: molarity
(NaH2PO4.2 H20) and pH of the medium, percentage surfactant (Tween-20), and
rotation of paddles. The results indicated that only paddle rotation was a critical
parameter, which is controlled by USP requirements and must be within - “— of 75 rpm.
The experimental design varied the rppm+ —

Based on the results of the in vitro assessments, the sponsor proposed the following
dissolution specifications:

USP Apparatus 2 (paddle) at 75 rpm in 900 mL of 2.0 % Tween-20 in 0.05 M

sodium phosphate buffer (pH = 3.0) at 37 + 0.5 °C. The proposed specification for
dissolution release and stability is — (Q) in 30 minutes.
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Reviewer's Note

Based on discussions with the Chemistry Reviewer, the dissolution specifications are
acceptable.

All the batches tested over the course of the stability studies complied with the proposed
specification for release and stability. Table 3 provides the batch overview of the release

data of TMC114 300 mg orange film coated tablet batches.

Table 3: Batch Overview of the Release Rate of TMC114 300-mg Orange Film

Coated Tablet Batches.
Dissolution (%o released)
mean (Nun-max)
Batch 10 mnin 20 min 30 nun 45 min 60min
PD1352 781 93 /7 97 1 97 ( 9§ (
PD1348 75 r'—l 89 | 93 96 ( ' 1 96 ( { )
PD1326 ' 72 88 ( 93 95 ( 96 (
PD1324 73 92 ( 97. 98 ( 99 (
PDI1322 76 93 ( 7 98 ( 99 (
PD1328 74 90 ( 954 96 ( ! 96 ¢
PD1419 67 87 ( 94 ( 96 ¢( 97 {
PD1330 78 o4 ( 98 ( 98 ( 98 {
ANG4517-X 85 95 ( 98 ( 100 ( 100 ¢
4NG4518-X 84 95 ¢ 98 ( 99 ( 99(
ANG4689-X  so U 92 L 95 (+ LJ 9s¢ LI 954 -
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SINGLE AND MULTIPLE DOSE PHARMACOKINETICS

v -Page

TMCI114-C101 | Safety, tolerability, and pharmacokinetics of increasing single oral doses of TMC114 in healthy 122
adult subjects.

TMC114-C104 | Randomized, placebo-controlled, double-blind, multiple dose escalation trial to examine the safety, | 127
tolerability, and pharmacokinetics of oral twice or three times daily TMC114 doses in healthy
subjects.

TMC114-C112 | The effect of repeated doses of ritonavir on the pharmacokinetics of repeated doses of TMC114 in 132
healthy subjects.

TMC114-C137 | The pharmacokinetics, safety and tolerability of TMC114, formulated as tablet TF036, and boosted | 137

with a low dose of ritonavir, for various multiple dose regimens.
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1. Title
Safety, tolerability, and pharmacokinetics of increasing single oral doses of TMC114 in
healthy adult subjects (TMC114-C101).

2. Objectives
The objectives of this trial were to assess the pharmacokinetics, safety, and tolerability of
single oral doses of 100 to 4000 mg of TMC114 administered as an oral solution.

3. Study Design

Randomized, double blind, placebo controlled phase I dose escalation trial. The dose of
the test drug was consecutively escalated in 2 alternating panels of 9 subjects. Subjects in
Panel A received doses of 100, 400, and 1200 mg of TMC114. Subjects in Panel B
received 200, 800, and 1600 mg of TMC114. If these doses were well tolerated in panels
A and B, an additional panel of 9 subjects (Panel C) would be added to receive 2400,
3200, and 4000 mg of TMC114 subsequently. For each individual subject, there was a
time interval of at least 14 days between two subsequent dose administrations. Before
each treatment, subjects fasted overnight for at least 10 hours.

4. Investigational Drugs

TMC 114 was formulated as an oral aqueous solution of TMC114 20 mg/mL containing
w=memme=  and PEG400 as main solubilizing agents in the formulation. The batch
number of TMC114 and placebo used in the trial was 01A05 and 01A04 respectively.

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

Per dose level, 5 mL of blood was collected at pre-dose (immediately before drug intake)
andat0.5,1,1.5,2,3,4,6,8, 10, 12, 16, 24, 32, 48, and 72 hours after drug
administration. In addition, a pre-dose urine sample and the complete urinary output
during the mtervals 0-8 hours, 8-24 hours, 24-32 hours, and 32-48 hours after each dose
was collected.

The plasma and urine concentrations of TMC114 were determined using validated
chromatographic methods. The lower limit of quantification (LLOQ) was 2.01 ng/mL
and 20 ng/mL in plasma and urine respectively.

- Pharmacokinetic Assessments

Winnonlin Professional ™ was used for all
pharmacokinetic assessments. '
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6. Results

6.1 Subject Disposition

27 subjects were randomized to receive the trial medication. 9 subjects (6 treatment and
3 placebo) in panel A received 100 mg, 400 mg, and 1200 mg of TMC114. Similarly, 9
subjects in panel B recetved 200 mg, 800 mg, and 1600 mg of TMC114. 9 subjects in
panel C received 2400 mg and 3200 mg, however, the sponsor decided to stop the

trial beyond 3200 mg due to AEs. Table 2 shows the subject disposition.

Table 2: Demographics in Study TMC 114-C101

Parameter Panel A Panel B Panel C All subjects
Age (vears) 1 Median (range) 32.0 (34-56) 41.0 (24-52) 42.0 (19-54) 42.0 (19-56)
Weight (kg) : Median (range) 65.0 (54-90) 65.0(62-92) 72.0 (61-90) 71.0(54-92)

Height (cm)

: Median (range)

166.0 (162-189)

171.0 (153-192)

179.0 (157-192)

171.0 (153-192)

BMI (kg/m*)

23.5(20-29)

25.0 (2130

23.9 (19-29)

23.9 (19:31)

i Median (range}

Race ¢ Caucasian: n (%) | 9 (100) 9 (100) 9 (100) 27 (100)
"M : 1 (%) 5 (55.6) 4 (44.4) 7 (77.8) 16 (59.3)
Gender PF :n(%) 4(44.4) 5(35.6) 2(22.2) 11 (40.7)
‘ ' 'Y :n(%) 0 J(344) 32272 6(222)
Smoker 'N &0 (%) 9 (100) 5 (55.6) 7(77.8) 21 (77.8)

6.5 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curve of TMC114 at different dose

levels. .

Fig 1: Mean plasma concentration-time profiles of TMC114 at different dose levels
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At the higher dose levels, the plasma concentration-time profiles were characterized by a
fast absorption phase, followed by an initial extensive distribution phase and a slower
elimination phase. As most samples of the terminal elimination phase were below the
LLOQ, the slower elimination phase could not be observed at the lower dose levels.

Table 3 presents the summary of the pharmacokinetic parameters of TMC114 (n = 6 per

dose level).

Table 3: Summary of Pharmacokinetic Parameters of TMC114 (n = 6 per dose

level)

Pharmacokinetics of

| TMC114 (mean+SD. 100 mg 200 mg 400 mg 800 mg
tmx Median (Tange))
foaxs 11 0.5(0.5-1.0) 0.5(0.5-2.0) 0.5(0.5-1.5) 1.0(0.5-1.5)
Coux, n/ml 2200+ 1659 9935.3 £ 813.0 2027 = 1443 6468 + 2270
AUC,,;. ng.h/ml 336 £321 1622 = 1287 5087 £ 3028 18035 = 9607
AUC.., ngh/ml NA NA 5144 £ 3034 {8113 = 9606
t2terms NA NA 93425 11751
%o unchanged m urine 02402 0.5+0.3 0.9+0.3 21+07
Pharmacokinetics of
gi:ignlil:D - 1200 mg 1600 mg 2400 mg 3200 mg
median (range))
e 11 1.0(0.5-1.5) 3(1.0-2.0) 1.0(1.0-1.5) 1.0 (0.5-3.0)
Comx. g/l L1277 £ 2991 10658 = 3357 13300 = 3164 14407 £ 3440
AUC. ng.hvyml 30578 = 8502 41066 + 23465 57823 £ 11327 518354 19127
AUC.., ng.h/ml 30735 £ 9073 41163 + 25456 37979 + 11436 31979+ 19213
11 2¢erm, 1 115228 9.8+3.0 86+33 92432
% unchanged in urine 244053 2.1+13 1.8+0.8 19+12

At all dose levels, a fast absorption of TMC114 was observed. The median T, was 1 hr
at the 100 mg, 400 mg, and 800 mg doses and 1.3 hours at the 200 mg dose. At dose
levels of 400 — 3200 mg, the mean terminal half-life was about 10h. Fig 2 and Fig 3
show- the dose normalized plots for C,.x and AUC,q respectively.

Fig 2: Dose normalized plot of C,;,x
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Fig 2: Dose normalized plot of AUC,5
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The dose normalized plots suggested the following: Up to 800 mg, maximum
concentrations and exposures increased more than proportional with dose. There was a
dose proportional increase in Cy,x for doses between 400 mg and 2400 mg and a dose-
proportional increase in AUC for doses of 800 mg and 2400 mg. At 3200 mg, no further
increase in maximum concentration or exposure was found in comparison to 2400 mg.

7. Safety Assessments

Overall, 22 subjects (22/27, 81.5 %) reported at least 1 adverse event during the trial.
The most frequently reported AEs were diarrhea, nausea, headache, paresthesia, and
dizziness. The highest incidence of diarthea was observed at the highest three doses
(1600 mg, 2400 mg, and 3200 mg). GI events, particularly diarrhea, were the dose
limiting toxicity events. Therefore, dosing beyond 3200 mg was not evaluated. GI
events were likely due to large volume of PEG. CNS related events, possibly related to
TMC114, were predominately observed at the highest dose group (3200 mg). None of
the subjects discontinued the trial and there were no deaths or SAEs reported during the
trial.

8. Conclusion

e TMC114 administered as an oral solution was absorbed with a median T,.x of 1-
1.3 hours. The pharmacokinetics of TMC114 was dose dependent for doses up to
2400 mg. No further increases in plasma levels were observed between the 2400
and 3200 mg dose.

o At the different dose levels, the inter-individual variability was large i.c., the %
CV was between 15-80 % for Cpnax and 20-95 % for AUC.
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e The high metabolic conversion of TMC114 is confirmed by the low urinary
excretion of TMC114. The maximum amount of administered dose excreted
unchanged in the urine was 2 %.
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1. Title

Randomized, placebo-controlled, double-blind, multiple dose escalation trial to examine
the safety, tolerability, and pharmacokinetics of oral twice or three times daily TMC114
doses in healthy subjects (TMC114-C104).

2. Objectives

The objectives of this trial were to assess the tolerability, cardiovascular and laboratory
safety, and pharmacokinetics after repeated twice or three times daily doses of TMC114
as an oral solution.

3. Study Design

Randomized, double blind, placebo controlled multiple dose escalation trial. Four doses
of TMC114 (400 mg b.i.d., 800 mg b.i.d., 800 mg t.i.d., and 1200 mg t.i.d.) were tested
in 4 panels of 9 healthy subjects. Within each panel, 6 subjects were treated with
TMC114 and 3 subjects with placebo for 13 days with a single intake in the morning of
day 14. The higher doses were only tested if the previous treatment had been proven safe
and tolerable for at least 7 days.

Table 1 provides the overview of the dose regimens.

Table 1: Overview of dose regimens

Session | Subject © Dose {n® of volunteers) Volume
number | panel
. 400 mg TMCI114 oral solution b.a.d 20 m} .Ol FMe¢ IH h.id
i A 1=6) or placebo (n=3) {20 mg/mi) or 20 ml of placebo
{n=0) or placeho (n=: bid
I 3 NC £ 1 o
, - 300 mg TMCI14 oral selution b.id. "\."Q f“l of _TM( “,.4 h'l'dj
i1 B (n-6) o nlacebo (n=3) {20 mg/ml} or 40 ml of placcho
P - bid.
) i AN ) s e
. 500 mg TMCI114 oral soluton tad. '}“O }nl of TMC1l4 “'d?_.
I C = o (2o0mgml) o 2x20 ml of
{n=06) or placebo (n1—3) =
. ) | placebo 11.d.
- . .. ]2x3 T TM : ¢k
. 1200 mg TMCI4 oral soluton t1.d. x30 ;ml_ of T} @“4 »U'd
A D (1=6)0~)l'1c bo (n=3) (20meg/ml) or 2x30 mi of
! Fplacebo tn= placeho tid.

4. Investigational Drugs

TMC 114 was formulated as an oral aqueous solution of TMC114 20 mg/mL containing
emsmummn  and PEG400 as main solubilizing agents in the formulation. The placebo
solution contained PEG400, oo a1d taste masking agents. The batch numbers
of TMC114 and placebo used in the trial were 01D05 and 01D06 respectively.
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5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments
Plasma

For session 1 and 2 (b.i.d. treatment), pre-dose samples were collected on day 2, 3, 4, 5,
6,9, 11, and 13. In addition, intensive PK sampling was done at pre-dose and at 0.25,
05,1,15,2,3,4,6,8,10, 12 hrs on day 1, 7, and 14. Additional blood samples were
collected on day 15 (24 hr), day 16 (48 hr) and day 17 (72 hrs).

For session 3 and 4 (t.1.d. treatment), pre-dose samples were collected on day 2, 3,4, 5, 6,
9,11, and 13. In addition, intensive PK sampling was done at pre-dose and at 0.5, 0.75,
1,1.5,2,3,4,6,8,8.5,8.75,9,9.5,10, 11, 12, 14, and 16 hrs on day 1. Identical
sampling schedule (up to 8 hrs on day 7 and up to 12 hrs on day 14) was also followed.
Additional blood samples were collected on day 15 (24 hr), day 16 (48 hr) and day 17 (72
hrs). ‘

Urine

Urine samples were collected at screening, day 1, 3, 7, 11, and 17. On day 14, the
complete urinary output during the intervals 0-8 hrs and 8-24 hrs after intake was
collected.

Assay

The plasma and urine concentrations of TMC114 were determined using validated
chromatographic methods. The lower limit of quantification (LLOQ) was 2 ng/mL and

20 ng/mL in plasma and urine respectively.

Pharmacokinetic Assessments

Winnonlin Professional ™ ' was used for all
pharmacokinetic assessments. '

6. Results
6.1 Subject Disposition
Out of the 55 subjects screened, 36 subjects (6 subjects were randomized to each

treatment group and 3 subjects each were randomized to each placebo group) were
enrolled in the study.
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Table 2: Demographics in Study TMC114-C104

Parameter

Treatment groups

Placebo TMCLH TMCI14 TMCI14 TMCT14
{N=-12} 400 mgbad. | 800mghid | 800mgrid § 1200 mgtid
{(N~6) (N—6) {N=G) (N=6)
Agc, median (min-max). vears 3502347 | 29.5(21-42) | 37.5{25:35 34.0 (25-41) 1 41.5(27-35)
Weight. median {min-max). ke S0.0(33-101Y I 6R.5{62-97) G5.0 {33-30) 74.5 (60-34) 72.5(39-91)

Height. median (nun-max). cm

179.0 (160-194

176.0 (170-184)

167.5(162-182

172.5 (167-176)

176.5(162-183

BMI. median (min-max)

26.0 (20-31)

23.7{19-29)

21.6 (20-27)

252 (20-29)

fermitle
male

Gender, n (")

6{100.0)

3(83.3)
1(16.7)

2(33.3)
4(66.7)

6.6 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curves of TMC114 after oral
administration of 400 mg b.i.d., 800 mg b.i.d., 800 mg b.1.d., and 1200 mg t.i.d. TMC114
t.1.d. for 13 days and a single TMC114 morning dose on day 14.

Fig 1: Mean plasma concentration-time curves of TMC114 after oral
administration of 400 mg b.i.d., 800 mg b.i.d., 800 mg t.i.d., and 1200 mg t.i.d
TMC114 for 13 days and a single TMC114 morning dose on day 14.
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The full pharmacokinetic profile on day 14 showed that for all dose levels, the absorption
phase was followed by an initial rapid distribution/elimination phase and a subsequent
slower elimination phase. At 400 mg b.i.d., steady state was reached within 3 days.
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Table 3 presents the summary of the pharmacokinetic parameters of TMC114 on day 1 (n
= 6 per dose level).

Table 3: Summary of Pharmacokinetic Parameters of TMC114 on Day 1(n = 6 per
dose level) ’

Parameter [ 400 mgbid. |
Meanssd. |
(min-max) - | CEORNE . 5 £ R N
Cinax (ng/mL) 1463 £ 8429 | 5103 +3131 4850 + 1422 8122 £ 1797
(593-2800) (1830-11100) (3350-7110) (5740-10600)
Tmax (hr) 0.75%(0.5-1.5) | 1.25% (0.5-1.5) | 0.75* (0.5-1.5) 0.75* (0.5-1)
AUC ** 2380+ 985.3 9234 + 4626 10997+ 3834 17771+ 5165
(ng*hr/mL) (1126-3634) (4606-17433) (4779-14600) (11543-26333)
*: median
**. AUC; for t.i.d. regimens

Table 4 presents the summary of the pharmacokinetic parameters of TMC114 on day 7
and 14 (n = 6 per dose level).

Table 4: Summary of Pharmacokinetic Parameters of TMC114 on day 7 and 14 (n
= 6 per dose level)

Session 1. 480 mg bid. Dav 7 Day {4
{meaniSD. 1., median range)} D] =6}
[t 0,5{0.5-1.0) 0.3(0.3-1.0)
Cap ngeml 232 ¢ 133 173 3 &4
Ty BE'ML 2458 = 944 ’ +
e ngml 32 & 13F 3
AUC,,;, nzh-ml 702 o+ 2734 2 23
t ] . & 693
Sevsion 2, 8850 mg bid Pay 7 Day 14
{meani8I). 1, median (ran2e)d (=M {4y
>. [ 1AL 0) 075031 %)
Q U, ngml s 44 & K56
o { 1g ml i B6R SFES o+ 1363
o Conee ng il + 340 931 13y
AUC . nzhml’ $166 22830 & 3330
q’ 193+ 4531
w— Session 3, §60 myg tid Day 7 Day 4
-Q {meanz S, 1. median {ranee)) nv 6} w3y
1
g e D Q30510 LOMFS 10
ot DEF 197 & 125 RS I N
8 8227+ 1078 SH3 =
1463 & 342 1506 :
e ngh ml* KRS [ R [ IS6S6 4
3 602 =
fo'e] Session 4. 1200 myg Lid. Day 7 Day {4
imeanz S 1, medion ranec)) (n=6) {(n=2)
0.75¢0.3-0.73) I (D305)
234 & 15] 42 2 04
6332 5 1938 KGO 4 InT
P74 2 46K 2027
41122 5 112 48030 &
: T84T

* Panpolited AUT 24k o
T Avcne detenumation o'y .,

AUC . for fbd 37AUC
i 1 possible for sessaos Tand 4
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The Con and AUC,4p, decreased with time, especially for the 800 mg t.i.d. and 1200 mg
t1.d. regimens. AUCy4, and Cggve Were approximately proportional with the total daily
dose (800-3600 mg). Cmax was dose proportional with respect to the dose per intake. The
mean terminal half-lives (t;/2.em) could not accurately be assessed for all volunteers, but
for 400 mg b.i.d. and 800 mg b.i.d., the t;» was 10-12 h, while for 800 mg t.i.d. and 1200
mg t.1.d. the half life appeared to be shorter (6-8 h).

7. Safety Assessments

No deaths or SAEs were reported during the trial. Overall, the most commonly reported
AEs were GI events (diarrhea (28/36), abnormal bowel sounds (6/36) and flatulence
(6/36)), skin & subcutaneous disorders (rash (13/36) and pruritus (10/36)) and CNS
disorders (mainly headache (11/36)). The incidence of diarrhea was similar in the
TMC114 groups compared to placebo. Skin & subcutaneous disorders were more -
commonly reported in the TMC114 groups compared to placebo. Nine subjects
prematurely discontinued the trial due to rash. Overall, there did appear to be a
relationship between the occurrence of rash and dose (See details in Medical Officer's
review).

8. Conclusions

e Steady-state plasma concentrations were reached generally within 3 days,
although Cy, and AUC,4y, slightly decreased with time at all dose levels.

e AUCyp and Cgs v increased approximately dose-proportionally with total daily
dose. Crax Was dose-proportional with respect to dose per intake.

e Less than 2% of unchanged TMC114 was excreted in the urine at all dose levels
(data not shown).

e The most commonly reported AEs were rash, Gl and CNS events. At the higher
dose levels, 800 mg b.i.d., 800 mg t.i.d., and 1200 mg t.i.d., 9 subjects
discontinued treatment due to the development of maculo-papular rash.

e The incidence of diarrhea and headache were similar between the placebo and
TMC114 groups. The Gl events, specifically diarrhea may be, at least part, due to
the PEG400 component of the formulation.

pppears This Way
On Original
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‘1. Title

The effect of repeated doses of ritonavir on the pharmacokinetics of repeated doses of
TMC114 in healthy subjects (TMC114-C112).

2. Objectives

The objectives of this trial were
e To assess the steady-state pharmacokinetics of TMC114 administered as an oral
solution in various dosages in combination with various dosages of ritonavir.
e To assess the safety and tolerability of the co-administration of TMC114 and
ritonavir in healthy subjects.

3. Study Design

Open label, parallel group, one-sequence, cross-over, multiple dose-escalating design
Four sequential panels, each comprising 8 healthy volunteers, were treated with
TMC114/RTV 200/100 mg q.d., 400/100 mg q.d., 300/100 mg b.i.d., or 600/200 mg q.d.
If these regimens were safe and well tolerated, an additional panel receiving 1200/200
was to be included. In all panels, TMC114 was administered alone on day 1. From day 2
to 14, TMC114 and ritonavir were co-administered; administration of ritonavir alone
continued until day 16. All medications were taken within 15 minutes after a meal.

Table 1 provides the summary of the treatments administered.

Table 1: Overview of dose regimens

Panel
(number of Dose Volume (per dose)
subjects)
1 TMC 114: 200 mg q.d. on davs 1-14 - 2x5 ml (20 mg/ml)
(n=8) ritonavir: 100 mg q.d. on days 2-16 I capsule of ritonavir (Norvir®)
2 TMC 114: 400 mg q.d. on days 1-14 4x3 ml (20 mgAnl)
(n=8) ritonavir: 100 mg q.d. on days 2-16 I capsule of ritonavir (Nor\:ir@)
3 TMC114: 300 mg b.1.d. on davs 1-13, 1x15 ml (20 mg/ml)
(n=8) 300 mg q.d. on day 14 _
ritonavir: 100 mg b.i.d. on days 2-16 } capsule of ritonavir (Norvir®)
4 TMC114: 600 mg q.d. on days 1-14 3x10 ml 20 mg/ml)
(n=8) ritonavir: 200 mg q.d. on days 2-16 2 capsules of ntonavir (Norvir®)

4. Investigational Drugs

TMC 114 was formulated as an oral aqueous solution of TMC114 20 mg/mL: containing
e and PEG400 as main solubilizing agents in the formulation. The batch
numbers of TMC114 used in the trial was 01HO1 (expiry date: Oct 31, 2001).. The batch
number of ritonavir used in the trial was 00K16 (Nov 30, 2001).
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5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments
Plasma

Pre-dose (within 1 hour before drug intake on day 1 and immediately before drug intake
on days 7 and 14) samples were collected on day 1, 7, and 14. Blood samples were also
collected immediately before drug intake on days 2, 4, 6, 10, 12 and at 0.25, 0.5, 1, 1.5, 2,
3,4,6,9, and 12 hrs after drug administration on day 1, day 7, and day 14. In addition to
the intensive sampling schedule on day 14, additional blood samples were collected on
days 15 (24 hr), day 16 (48 hr), and day 17 (72 hr).

The plasma concentrations of ritonavir and TMC114 were determined using validated
LC-MS/MS methods. The lower limit of quantification (LLOQ) of TMC114 and

~ ritonavir in plasma was 2 ng/mL and 10 ng/mL respectively.

Pharmacokinetic Assessments

Winnonlin Professional ™ was used for all
pharmacokinetic assessments.

6. Results

6.1 Subject Disposition

Out of the 60 subjects screened, 40 subjects were equally randomized to the 5 treatment
groups. 1 subject each was withdrawn from the 200/100, 300/100, and 1200/200 mg
group due to adverse events. Table 2 shows the subject disposition in study TMC114-

C104.

Table 2: Demographics in Study TMC 114-C112

A Panel 1 Panel 2 Panecl 3 Panci 4 Panel §
Papamcter | o | TMCH4RTV | TMCIMRTV | TMCU4RTYV | TMCHARTV | TMCU4RTV
{median) : P im)' 200/100 mg 400/100 mg 300/160 mg 600/200 mg 1200/200 mg
_ e gd@=8 | qd.(n=§) : h.id (n=3) 9.d. (n=8) g.d. (n=8)
Age 345 35 315 333 400 36,5
{years) . U B . .
BMI 248 23.5 26.6 233 252 247
Height (em) | 178.0 183.5 174.0 178.0 - 180.0 176.5
Weight (kg) | 79.0 81.3 813 72 $1.5 770

6.7 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curves of TMC114 at different dose
levels in the absence and presence of ritonavir.
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Fig 1: Mean plasma concentration-time curves of TMC114 at different dose levels
in the absence and presence of ritonavir
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After a single intake of TMC114, a fast absorption phase was followed by a fast
distribution/elimination phase, leading to low Co, levels (plasma concentrations after 24
h). The C,ax was reached between 0.25 and 3h for all dose regimens. In the presence of
ritonavir, the TMC114 Cqp, on day 14 was increased by 27-fold (for the 1200/200 mg q.d.)
to at least 254-fold (for the 200/100 mg q.d.) as compared with the Cy, after intake of
TMC114 alone (Day 1). For all dose regimens, values for C,,x were only 2- to 4-fold
higher than the corresponding values for Cq, and Cy;p if co-administered with ritonavir.
Table 3 shows the pharmacokinetic results of TMC114.

Table 3: Pharmacokinetic results of TMC114
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Note(s):
The pharmacokinetic data on day 1 was obtained after administration of TMCI114 alone

(without ritonavir).

All subjects of panel 3 (TMC114/RTV 300/100 mg b.i.d.) took 600 mg TMC114 q.d. on
day 1 instead of 300 mg TMC114 b.i.d.

In the presence/absence of ritonavir, no significant differences were observed in the T,
estimates. The increase in Cnax was small, while the increases in other pharmacokinetic
parameters (Cpin, Con, Css.av and AUCo4,) were much more pronounced. The
pharmacokinetics of TMC114 for the q.d. dose regimens were dose-proportional in the
presence of ritonavir, except for 1200 mg TMC114/200 mg RTV q.d., which was lower
than expected based on dose-proportionality. The administration of TMC114/RTV
300/100 mg b.i.d. resulted in comparable C,,;, values as after administration of
TMCI114/RTV 600/200 mg q.d., while AUC»4y and C,,,0x were slightly lower. The
estimates of Con, Cinin, Cssavg and Cinax (day 14 vs. day 7) showed a slight decrease, which

1s probably due to the induction of CYP3A4 by ritonavir and/or TMC114.

RTV
Table 4 shows the pharmacokinetic parameters of RTV.

Table 4: Pharmacokinetic results of RTV

TMC114 RTYV
600 100 my q.d.
Parsmeter® TMUTERTV | IMCOHIARTY [GEIES TMOTRTY | TMUEIARTV
200 100 mg vl | 400100 me gl TMC1ERTY G600 200 me q.d. | 1206208 mg 4 d
H0E100ma brd
{danw 2. 14}

L))

(L)

Day 13

Best Possible Copy

L% - 1R o= 2846 247
* Mean = SIM 1, 0 medzar {rangel.
° Extrapolat Cegy valenbated usmg the

AUC 7 AU e x 2 was used.

safues of day 7 for wme-pomt 24b Jor q.d regimens For ba.d. doses

For all regimens, AUC, Cg; avp and Cyyax decreased during the treatment period. For all
regimens, the fluctation index (FI), representing the ratio between Cyax and Cpyiy levels,
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was stable during the treatment period. At day 7, the interindividual variability of Cp,
ranged from 48 % (panel 3) to 97 % (panel 1), Cgave ranged from 31 % (panel 3) to 88 %
(panel 1) and the Cp.x ranged from 24 % (panel 4) to 93 % (panel 1).

7. Safety Assessments

No deaths or serious adverse events occurred in this trial. Three subjects did not
complete the trial due to AEs. One subject from panel 1 discontinued participation
because of illness (diarrhea, vomiting, pyrexia, considered doubtfully related to trial
medication by the investigator). One subject of panel 3 discontinued due to aggression
(considered not related with trial medication by the investigator). One subject of panel 5
discontinued because of maculo-papular rash (considered probably related with trial
medication by the investigator). All other subjects completed the trial. The most
frequently reported AEs were diarrhea, loose stools, flatulence, nausea, headache, sore
throat and pruritus. Pruritus was only reported in the highest treatment group. Two
subjects in the highest treatment group developed rash, one had maculo-papular rash and
the other had erythema on two separate occasions (See details in Medical Officer's
review).

8. Conclusion

e Co-administration of 100 or 200 mg q.d. or 100 mg b.i.d. ritonavir, significantly
increased the Ci, and AUC values of TMC114; the effect on Cpax Was less
pronounced.

e The plasma concentrations of TMC1 14 slightly decreased within the 2-week
study period.

e Forall TMCI114/RTV dose regimens, values for mean Cp,.x were only 2- to 4-
fold higher than the corresponding values for Cp, levels, however, without co-
administration of ritonavir, the ratio between Cyax and Cpyi, ranged from 25-130.

e The pharmacokinetics of TMC114 for the q.d. dose regimens were dose-
proportional, except for TMC114/RTV 1200/200 mg q.d., which was lower than
expected based on dose-proportionality. Further, a decrease in ritonavir plasma
concentrations in the TMC114/RTV 1200/200 mg q.d. regimen as compared to
the ritonavir plasma concentrations in the TMC114/RTV 600/200 mg q.d. '
regimen was observed. This could indicate that a higher dose of TMC114
influenced the pharmacokinetics of ritonavir thereby leading to a reduction in the
boosting effect of ritonavir.
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1. Title

The pharmacokinetics, safety and tolerability of TMC114, formulated as tablet TF036,
and boosted with a low dose of ritonavir, for various multiple dose regimens (TMC114-
C137).

2. Objectives

The primary and secondary objectives of this trial were to determine:

e The plasma pharmacokinetics of various multiple oral doses of TMC114
formulated as tablet TF036 when low-dose ritonavir (100 mg) was co-
admimstered. _

¢ The dose-proportionality for the investigated dose range of TMC114 (400-1200
mg q.d. and 400-800 mg b.1.d.) formulated as tablet TF036 when low-dose RTV
(100 mg) was co-administered.

o The percentage of unchanged TMC1 14 excreted in urine of various multiple oral
doses of TMC114 formulated as tablet TF036 when low-dose RTV (100 mg) was
co-administered. ‘

e The safety and tolerability of various multiple oral doses of TMC114 formulated
as tablet TF036 when low-dose RTV (100 mg) was co-administered.

3. Study Design

Open, parallel group, dose ranging trial. During 5 parallel sessions, 5 panels (comprised
of 8 subjects each) were treated from Day 1 to 7 with the following TMC114/RTV dose
regimens: 400/100 mg q.d., 800/100 mg q.d., 1200/100 mg q.d., 400/100 mg b.i.d. and
800/100 mg b.i.d.for 6 days with an additional morning dose on Day 7. The
administration of RTV continued until Day 11 in all sessions. Full pharmacokinetic
profiles of TMC114 were determined for 1 dosing interval on Day 1 and up to 120h post-
dosing on Day 7. Pharmacokinetic profiles of RTV were determined for 1 dosing interval
on Days 1 and 7. TMC114 and RTV were administered under fed conditions.

Table 1 provides the summary of the treatments administered.

5 TS way
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Table 1: Overview of dose regimens

Treatment Dse (sumber of subjectsy Yalume

o

TMO114: 406 me g d on Dayv 1.7 Foaables of INHOTH per intake
IO ¢ < $00 mp cablke
RTV: 100 me q.d en 22ay 3-1] R 1 HI0 sg stablen)

inR) b capsmibe of ritoravir {Noevir T per make

B MO S0 mg g don Day -7 2 tubfets of TAC T per umake
1IMOTE ethanobate vy, 400 myg ‘sbiet)

RV 0 m q.don Day 1+
(n=8) : | capsule of rizasavir {Nopvir ) per ke

¢ MO (200 mg qad on Day §-7 3 ableds ¢

C T per antake
{TMO T cthannks

> . 40 g fablet}

RTV: i g qd b Drav 141

(%) b capn apaviv (Norvir' ) per imiake
D FMONE: 400 me bad on Day 16, 1 ablet of 1MCTH per ntake

408 myp g d on Day T {(IMC T ethan ry 00 mg - abdetd

10l mg badoon Dy 33 b eapsitte < vrionavin {erar 1 per ke

|2 TMCHS: 800 me b Ld on Dav &, I abless of TMCTT4 pery antabe
800 me g.doon Day 7 {IMC TS ethanolaic vy, $00 my &
RV i eag bagd oo Day 1-13 1 eapsule of riopasir { Noper™ ) per intake
[$: 389

4. Investigational Drugs

TMC 114 was formulated as a tablet (TF036) containing TMC114 ethanolate eq. 400 mg.
Ritonavir (Norvir®) was formulated as a capsule containing 100 mg RTV.

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments
Plasma

For all the panels, Pre-dose (within 1 hour before drug intake on day 1 and day 7 and
immediately before drug intake on days 2, 4, 6, 8, 9, 10, 11, ) samples were collected. In
addition, intensive sampling was done on day ! and day 7 at the following time points:

0 0.5,1,1.5,2,3,4,6,8, 10, 12 hrs. In addition, blood samples were collected on day 8
(24 hr and 36 hr), day 9 (48 hr), day 10 (72 hr), day 11 (96 hr) and day 12 (120 hr).

Urine

On day 7 of each session, the complete urinary output during the interval 0-12 hr (for
treatment D and E) or during the intervals 0-12 h and 12-24 h (for treatment A, B, and C)
after the morning intake of day 7 was collected.

The plasma concentrations of TMC114 and ritonavir and urinary concentrations of
TMC114 were determined using validated LC-MS/MS methods. The lower limit of
quantification (LLOQ) of TMC114 and ritonavir in plasma was 10 ng/mL and 5 ng/mL
-respectively.

Pharmacokinetic Assessments

Winnonlin Professional ™ (7~ was used for all
pharmacokinetic and statistical assessments.
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6. Results

6.1 Demographics

Out of the 52 subjects screened, 40 subjects were equally randomized to the 5 treatment
groups. Only one subject (CRF ID 1371277) discontinued in the 400/100 mg q.d. group
due to a grade 3 lipase increase. Table 2 shows the subject disposition in study TMC114-
C104.

Table 2: Demographics in Study TMC114-C112

-3 >3 - > -
sz A S E £ oy
=2 5 X o X = =4 ¥ =
¥ B % E 5 E = 3
Parameter -= - - - - All subjects
GZ S L < G
z2 zg za z =
=7 - - - Ed
N=8 N=§ N=§ N=§
Age (years) 350 370 353 44.0
medimn (range) (18-40) {10-46} 1{8-35) {26-46)
Height (cm) 1816 800 1F00 1725
median frange} {172-192) (164-191) {163 (%0 {160-157)
Weigh{ (cm) R4.5 795 O = i T3
median {ninga) (69-87) (38-93) ing- 100 [ HY]

6.8 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curves of TMC114, administered as a
tablet (TF036) under fed conditions at different dosages in the presence of a low dose of
RTV.

Fig 1: Mean plasma concentration-time curves of TMC114, administered as a tablet
(TF036) under fed conditions at different dosages in the presence of a low

dose of RTV.
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Visual inspection of the profiles showed that TMC114 was rapidly absorbed from the GI-
tract for all dose regimens of TMC114/RTV. At Day 1 and 7, median maximum
concentrations were reached between 2.5 and 4.0 -h post-dose for all dose regimens.

After the absorption phase, an initially fast distribution/elimination phase was followed
by a slower elimination phase. The elimination part of the plasma concentration-time
profile was biphasic for almost all subjects. TMC114 steady-state concentrations were
generally reached within 4 days after stait of dosing of TMC114/RTV. Table 3
shows the pharmacokinetic parameters of TMC114, administered as a tablet (TF036)
under fed conditions at different dosages in the presence of a low dose of RTV.

Table 3: Pharmacokinetic results of TMC114, administered as a tablet (TF036)
under fed conditions at different dosages in the presence of a low dose of

RTV
Phavmacokinetics
of TMC 114 Freatment A: Treatment B: Trewment 2 Treatment I): Trestment It
400 mg TAICHI800 mg TMCLI411208 mg TMC1144400 mg TARC1344800 mg TAIC 13
10 mg ritonavir | 1H0 mg ritonavir] 104 mg ritonavir 1100 mg ritonavir] 10 mg ritonaviv
q.d. y.d. q.d. h.iad b.id.
Doy
4 g T Kk & p
C 22 M NQ NQ NQ NQ N
s CRR030-4n +9¢10-5.0) L0715 448 H0E-6lm A02.0-6.0)
e RETH I50) % 1306 13 & iR42 97 5 1366 2247 = 1356 4334« 1437
ALIC 5 ngh mi - - - 201 = 8725 151433 o {3182
AT 2, e imd 3357 $2544 144042 2 220E | TIZOS o 11831 -
)ty 7
] g 7* KN N 8
i} J0¢30-4.0) 050 - 104 2RG-34) SRR S IR
oy B0t PIA% & 387 [86f 414 2038 2 an? KRS D )
ng i 67 2 361 1848 & 3% 1848 = 2803 oGS
3700 37 S23% 1 137 I3 65V Y oo RT3 730 137y
- - - 33540 58243 22603
ALC, nghmd 35636 & LISMR|ALIDG = 2XAR3] 0208 s 11897 -
e 1 16¢ + 146 id4 ¢ S17 1340 ¢ a4 6.4 423 172 4
o 12 il 161G = 618 1546 1 936 37 49 2593 . 7Rl J024 1 18343
L % 207 .5 334 170+ 283 i37 199 IRk 804 8246 @ 387

N Nat Quantiliable (-~ 10.0 agmhy
¥ URTHY 1371297 1s excluded from deseriphive statistics

§ CRF D 137127

9 ix exciuded from deseriptive stanistics

¥ Lor e parnmeler 1, e, f0r Treatment Aon = 7

Reviewer's Note regarding pharmacokinetic analysis:

CRF ID 1372279, receiving the 1200/100 mg q.d. (treatment C), was found positive for
HCV antibodies at screening (major protocol deviation), therefore, this subject was
excluded from all the pharmacokinetic and statistical assessments of TMC114 and RTV.
CRF ID 1371297 received clarithromycin (a major protocol deviation) from days 2-6,
therefore this subject was excluded from descriptive statistics and statistical analysis of
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TMCIi14 and RTV. CRF ID 1371277 discontinued the trial before the morning intake of
RTV on day 8, therefore, A. and t1/3erm of TMC114 could not be calculated for this
subject.

The dose normalized plots (plots not shown in the review) suggested that the systemic
exposure to TMC114, in the presence of low dose of RTV, seemed to increase dose-
proportionally after multiple dosing. At steady-state, the average concentration of
TMC114 after 800/100 mg q.d. (Treatment B) and 400/100 mg b.i.d. (Treatment D)
was comparable, suggesting that the daily exposure to TMC114 after a total daily
dose of 800 mg was independent of the dosing frequency of TMC114/RTV. Within
the once daily dosing range of TMC114/RTV, based on the ratio of LS means and the
associated 90 % confidence intervals, the AUCs41, Con, Cinin and Cpax of TMC114 seemed
to increase dose-proportionally except for C,.x between Treatment B and Treatment A
and between Treatment C and Treatment A. Within the investigated twice daily dosing
range of TMC114/RTV, a dose-proportional increase in Cgp, and Cyy,;n and a less than
dose-proportional increase in Cy.x and AUC,,, was observed.

RTV

Table 4 shows the pharmacokinetic parameters of RTV after multiple oral administration
of RTV, in the presence of TMC114, administered as a tablet (TF036) under fed
conditions.

Table 4: Pharmacokinetic parameters of RTV after multiple oral administration of
dosages of TMC114 administered as a tablet (TF036) under fed conditions
in the presence of a low dose of RTV.
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The systemic exposure to RTV, expressed as AUC;,, or AUC,4p, did not vary

significantly between the 3 once daily TMC114/RTV dosing regimens and between the 2

twice daily dosing regimens. Furthermore, Cpax, Con and Cuyi, values were also
comparable between the 3 once daily dosing regimens and between the 2 twice daily
dosing regimens. '

6.3 Urinary Excretion of TMC114

Table 5 shows the recovery of unchanged TMC114 in urine on day 7.

Table 5: Recovery of Unchanged TMC114 in Urine on Day 7*

Parameter

Mean: 5D

Trestment A:

Darunavii/yRTV

404/100 mg q.d.

Treatment B:

DarunaviiyRTY

Treatment

Darunaviy/RTV

12007100 mg q.4.

Treaiment D:
Darunavii/RTV
406100 mg b.id.

Treaiment E:
Darunavir/RTV
800/10¢ mg b.id,

§

860100 my .4,

8

8

3

Recovervof
unchanged 38 s 12 40 5 0% o 0l 5.0 ¢ 18 43 = 10
darunavir. s
*: The recovery of unchanged TMC114 in urine is for the appropriate dosing interval
(g.d.: 24 hours; b.i.d.: 12 hours)

The urinary excretion of TMC114 during one dosing interval was 3-5 % of the total
TMC114 dose for all different TMC114/RTV dose regimens. Further, the deconjugation
of TMC114 with beta-glucoronidase prior to bioanalysis did not affect the mean urinary
excretion, indicating the limited role of glucoronidation in the metabolism of TMC114
when RTV was co-administered.

7. Safety Assessments

There were no deaths or SAEs during this study. One subject with grade 3 elevated serum
lipase was terminated from the study at the discretion of the investigator. Headache was
the most frequently observed adverse event. Gastrointestinal symptoms with this
formulation appeared relatively infrequent. There was no apparent relationship between
TMC114 dose and the frequency or severity of AEs (See details in Medical Officer's
review).

8. Conclusion

e Under fed conditions and in the presence of a low dose of ritonavir, the
systemic exposure (AUC) of TMC114, formulated as the tablet «sam (after
multiple q.d. or b.i.d. dosing), seemed to increase dose-proportionally for the
q.d. regimens and less than dose-proportionally for the b.i.d. regimens.

o TMCI114 Cy, and Cpyin seemed to increase dose-proportionally for the q.d. and
b.1.d. regimens after multiple dosing.

e TMC114 C, seemed to increase less than dose-proportionally after multiple
dosing for the q.d. and b.i.d. dosing regimens.
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After total daily dose of 800 mg TMC114 (800 mg q.d. or 400 mg b.i.d.), the
daily exposure to TMC114 was similar.

The mean urinary excretion of unchanged TMC114 was similar for all treatments
and was 3-5 % of the administered dose within a dosing interval.
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DRUG-DRUG INTERACTIONS

,’_;Des'"cription i

TMCI114-C105

The effect of repeated doses of ritonavir on the pharmacokmet]cs safety, and tolerablllty of a

145

single dose of TMC114.

TMC114-C107 The phaxmacokmetlc interaction between rifabutin and TMC114, co-administered with low-dose | 149
ritonavir, in healthy subjects.

T™MC114-C110 The effect of repeated doses of TMC114 on the pharmacokinetics of a single dose of saqumav1r 152
in healthy subjects.

TMC114-Cl111 The pharmacokinetic interaction between TMC114, boosted with a low dose of RTV, and EFV 157
in healthy volunteers. '

T™MC114-C119 The pharmacokinetic interaction between TMC114/RTV and nevirapine in HIV-] mfected 166
subjects.

TMC114-C120 The effect of TMC114, boosted with low doses of ritonavir, on pravastatin (PRA) 176
pharmacokinetics in healthy volunteers.

TMC114-C121 The pharmacokinetic interaction between paroxetine or sertraline and TMC1 14 co- adrnmlstered 181
with low-dose ritonavir, in healthy subjects.

TMC114-C122 The effect of ranitidine and of omeprazole on the pharmacokinetics of TMC114, co-administered | 192
with a low dose ritonavir, in healthy subjects.

T™MCI114-C124 The pharmacokinetic interaction between TMC1 14, boosted with a low dose of ritonavir, and 198
tenofovir in healthy volunteers.

TMC114-C125 The pharmacokinetic interaction of various combinations of lopinavir, TMC114, and ritonavirin | 206
healthy volunteers.

TMC114-C128 The effect of repeated dosing of TMCI1 14, coadministéred with a low dose of ritonavir (RTV), 209
on sildenefil pharmacokinetics in healthy male subjects.

TMC114-C129 The pharmacokinetic interaction between ketoconazole and TMC1 14, with and without co- 217
administration of a low dose of ritonavir, in healthy subjects.

TMCI114-C133 The effect of TMC114 boosted with a low dose of ritonavir on the pharmacokinetics of 226
atorvastatin in healthy volunteers.

TMC114-C138 The pharmacokinetic interaction between boosted TMC114 and boosted saquinavir in healthy 235
subjects.

T™™C114-C139 A Phase I, open-label tr1al to investigate the pharmacokinetic interaction between 243
TMCI 14/ritonavir and TMC125 at steady-state in healthy subjects.

TMC114-C141 The pharmacokinetic interaction between TMC1 14 and indinavir, both co-administered with a 245
low dose of ritonavir, in healthy subjects.

TMC114-C142 The pharmacokinetic interaction between clarithromycin and TMC114, co-administered with a 254
low dose of ritonavir, in healthy subjects.

TMC114-C149 The pharmacokinetic interaction between TMC114 and atazanavir, both in the presence of low 261

dose of ritonavir, in healthy subjects.
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1. Title
The effect of repeated doses of ritonavir on the pharmacokinetics, safety, and tolerability
of a single dose of TMC114 (TMC114-C1605). '

2. Study Design .

10 healthy subjects received a single dose of 800 mg TMC114 in session 1. In session 2,
the subjects started an escalating dose regimen of 300-600 mg ritonavir b.1.d. for 6 days
with the co-administration of a single 800 mg dose of TMC114 on day 4. If 600 mg
ritonavir b.i.d. was not tolerated, the dose could be lowered to 400 mg ritonavir b.i.d.
There was a washout period of at least 4 days between both sessions. The morning doses
of TMC114 and RTV were taken with a standard breakfast. Table 1 provides the
description of the various treatments.

Table 1: Treatment Overview

Session Dose (number of subjects) Volume

L. | TMUC114 (oral solution):
Single dose of $00 mg on day | 40 ml (20 mgml)
{n=10)

2 RTV {oral capsules):
300 my bad on day 1 233 eapsules of Norvir®
400 mg b.i.d. on day 2 234 capsules of Norvir™
300 mg bhid on day 3 2x5 capsules of Norvir™
600 mg bad on davs 4 -6 2x6 capsules of Norvir®
TMC114 (eral solution): - i
Asingle dose of 800mg enday 4 1 40 i (20 me/ml)
{n=10) N

3. Drugs Used in the Trial
Table 2 shows the drugs used in the trial.

Table 2: Description of Drugs Used in the Trial

lT™MCc114 . . |RTV®Worvit™)
| e— (TF (019) Capsule

| 20 mg/mL ' 100 mg

| 01B28 70671VAOQF16

.| 05/28/2001 June 2001

4. Sample Collection , Bioanalysis, and Pharmacokinetic Assessments

For session 1, plasma samples were collected at pre-dose (within 1 hour before drug
intake), and at 0.25, 0.5, 0.75, 1, 1.5, 2,2.5, 3,4, 6, 8, 10, 12, 24, 48, and 72 hours post-
dose for the determination of TMC114. For session 2, on day 4, plasma samples for the
determination of TMC114 were collected at the same time points as session 1 and plasma
samples for the determination of ritonavir were collected at 0, 1,2, 3, 4, 6, 8, 10, and 12
hours.
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The plasma concentrations of TMC114 and RTV were determined using validated LC-
MS/MS methods. The lower limit of quantification (in plasma) was 2 ng/mL for
TMC114 and 10 ng/mL for RTV.

Pharmacokinetic Assessments
Descriptive statistical and graphical analysis of the primary pharmacokinetic parameters

were performed using Microsoft® Excel. Non-parametric analyses were performed using
WinNonlin Pro™  ~===

5. Results

5.1 Subject Disposition

Out of the 15 subjects recruited for the trial, 10 subjects were assigned to treatment with
TMC114 in session 1 and TMC114 and RTV in session 2. All subjects completed
session 1, however, 5 subjects dropped out of the trial in session 2. Table 3 shows the

demographics of the study.

Table 3: Demographics of Study TMC114 C105

Median o 'Minimom: 0 [ Maximum
1405 30 51

168.5 161 181

69.5 54 95

Reviewers Note Regarding Subject Dropout in Session 2

All the subjects (n =10) who completed session 1 entered session 2. In session 2, the
subjects were administered ritonavir 300 mg b.i.d. on day 1, 400 mg b.i.d. on day 2, 500
mg b.i.d. on day 3, and 600 mg b.i.d on days 4-6. However, only 1 subject had stopped
taking RTV as of the morning of day 4 (the day of TMC114 and RTV assessments after
co-administration). Therefore, although 5 subjects dropped out of session 2, plasma
concentrations of TMC and RTV were available from 9/10 subjects on day 4.

6.9 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time profile of a single 800 mg dose of
TMC114 without (session 1) and with (session 2) co-administration of RTV.
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Fig 1: Mean plasma concentration-time profile of a single 800 mg dose of TMC114
without (session 1) and with (session 2) co-administration of RTV.
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Table 4 shows the pharmacokinetic results of TMC114, with and without RTV.

Table 4: Pharmacokinetic results of TMC114, with and without RTV.

Pharmacokinetics of TMC114 Session 1 Session 2
{mean#SD. t,,. median (range)) - {(n=10) {(n=9)
|- 0.8(0.3-23) 1.0(03-4.0)
C o g/ 3300 + 1487 6220 + 2826
AUCy,,.. ngh/ml 10713 + 3126 | 98729 + 38481
AUC... ngh/ml 10920* + 3100 | 102000 + 41137
)., 1Fh 0.071* + 0.029 [ 0.062 + 0.020
b 2tem D 11.3* + 4.62 122 + 4.03

*Accurate determnation not possible for two out of ten subjects

Without RTV, the TMC114 absorption phase was followed by a rapid
distribution/elimination phase and a subsequent slower elimination phase, whereas in the
presence of RTV, the initial rapid distribution/elimination phase was no longer present
and the absorption phase was followed by the slower elimination phase only, with a
similar elimination half-life for TMC114 in the absence and presence of RTV.

Table 5 shows the pharmacokinetic parameters of RTV.
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Table 5: Pharmacokinetic parameters of RTV.

AUC). nghvml

Pharmacokinetics of RTV Session 2
(meantSD, t,,; median (range)) (n=9)
s, 1 0.0(2.0-6.0)
(. ngml 4474 + 3876
C g, g/l 14862 + 8753
+ 59850

10933

Table 6 shows the statistical evaluation of the pharmacokinetics of single-dose TMC114
with or without concomitant RTV treatment.

Table 6: Statistical evaluation of the pharmacokinetics of single-dose TMC114 with
and without concomitant RTV treatment.

Parameter n Geometric mean Ratio 90% CT p-value
Without RTV With RTV (test/
(reference) (test) reference)
Cruax, ng'ml 9 2917 3745 197 140-277 | 0.0062
AUCy,,. nghml 9 9875 91177 923 662-1288 | 0.0001
AUC... ngh/ml 9 10088 93697 929 666-1296 | 0.0001

6. Conclusion

e In the presence of 600 mg RTV b.i.d., exposure to TMC114 was increased as
compared to the same dose of TMC114 alone. This was probably due to the
inhibition of CYP3A4-mediated metabolism by RTV.

o  The tjziem of TMC114 were similar for the treatments with or without RTV.
Since only the initial rapid distribution/elimination phase observed for TMCI114
administered alone is affected by RTV co-administration, it appears that this
phase represents metabolism by CYP3A4. The slower elimination phase may
represent another elimination route not affected by RTV.

e The mean Cyx and AUC,, estimates of single-dose TMC114 were increased 2-
fold and 9-fold in the presence of RTV.
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1. Title
The pharmacokinetic interaction between rifabutin and TMC114, co- administered with
low-dose ritonavir, in healthy subjects (TMC114-C107).

2. Objectives
The objectives of this trial were to determine:

e The effect of steady-state administration of TMC114, in combination with low-
dose RTV, on the steady-state pharmacokinetics of rifabutin (RFB) and its active
metabolite, 25-O-desacetylrifabutin.

e The effect of steady-state administration of RFB on the steady-state
pharmacokinetics of TMC114, in combination with low-dose RTV.

3. Study Design

Phase 1, open-label, randomized, cross-over trial in healthy subjects. The trial population
consisted of 16 healthy subjects, equally divided into two panels. In two sessions, Panel
I was to receive treatments A and B1 in a randomized order and Panel 2 was to receive
treatments A and B2 in a randomized order. In treatment A, TMC114/RTV 400/100 mg
b.i.d. was administered for 9 days with an additional moming dose on day 10. In
treatment B1, 300 mg RFB q.d. was administered for 10 days, immediately followed by a
combined administration of 150 mg RFB q.d. and TMC114/RTV 400/100 mg b.i.d. for
10 days. In treatment B2, the combination of 150 mg RFB q.d. and TMC114/RTV
400/100 mg b.1.d. was administered for 10 days, immediately followed by the
administration of 300 mg RFB q.d. alone for 10 days. All the treatments were
administered under fed conditions and subsequent sessions were separated by a washout
period of 14 days. Full pharmacokinetic profiles of TMC114 and RTV were determined
for one dosing interval after the morning intake on day 10 of treatments A and B2, and on
day 20 of treatment B1. Full pharmacokinetic profiles of RFB and its active metabolite
25-O-desacetylrifabutin were determined for one dosing interval after the intake on day
10 and day 20 of treatments B1 and B2.

4. Results

Schematic 1 shows the subject disposition in the trial. The sponsor stopped the trial after
session 1, due to safety concerns.
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Seven subjects discontinued the trial during Session 1 due to AEs during treatment
phases including RFB. Overall, 15 subjects (94 %) reported 77 AEs during the trial. The
most commonly reported AEs were lymphopenia and influenza like illness, both reported
by 7 subjects (44 %), and leucopenia reported by 5 subjects (31 %). These events were
only noted during treatments including RFB. Due to safety concerns, the sponsor
decided to discontinue the trial after Session 1.

Reviewer's Note:

Please refer to the Medical Officer’s review for further details regarding safety
assessments. .

5. Conclusion

e Based on the limited pharmacokinetic data for TMC114/rtv (8 subjects for
treatment A, 2 subjects for treatment B2, no PK available for treatment B1) and
for rifabutin and 25-O-desacetylrifabutin (4 subjects for day 10 of treatment B1, 2
subjects for day 10 of treatment B2, and 1 subject for day 20 of treatment B2), it
is not possible to draw conclusions about the influence of RFB on the
pharmacokinetics of TMC114 and RTV.

Reviewer's Note:

The sponsor indicates that based on the limited pharmacokinetic and safety data, it is
recommended that subjects receiving combined TMC114/RTV + RFB treatment are
monitored closely for safety. Further, dosage reduction of RFB by at least 75 % of the
usual dose of 300 mg/day is recommended (i.e., a maximum dose of 150 mg every other
day or three times per week). This recommendation is consistent with the dosing
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recommendation for rifabutin when administered with other boosted Pls such as
Aptivus® (Tipranavir), Reyataz® (Atazanavir sulfate) and Kaletra®
(Lopinavir/ritonavir). A new Phase I trial will be set up to investigate the
pharmacokinetic interaction between RFB and TMC114, co-administered with low-
dose RTV, using a lower dose of RFB when combined with TMC114/RTV.

Labeling Recommendation

Rifabutin is an inducer and substrate of CYP450 enzymes. Concomitant use of rifabutin
and darunavir in the presence of ritonavir is expected to increase rifabutin plasma
concentrations and decrease darunavir plasma concentrations. When indicated, it is
recommended to administer rifabutin at a dosage of 150 mg once every other day when
coadministered with PREZISTA/rtv.

pears This Way
on oﬂg‘\na\
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1. Title
The effect of repeated doses of TMC114 on the pharmacokinetics of a single dose of
saquinavir in healthy subjects (TMC114-C110).

2. Objectives
The objectives of this trial were to determine:

¢ The pharmacokinetic effect of repeated doses of TMC114 on a single 1200-mg
dose of saquinavir.

e The pharmacokinetic effect of a single 1200-mg dose of saquinavir on the steady-
state pharmacokinetics of TMC114.

3. Study Design

Phase I, open-label, one-sequence, cross-over trial. All subjects received a single
morning dose of 1200 mg saquinavir (F ortov‘ase®) in session 1, followed by a wash-out
period of 8 days. In session 2, all subjects received twice daily (b.i.d.) treatment with
1200 mg TMC114 for 14 days. On day 14, a single morning dose of 1200 mg saquinavir
was co-administered. Full pharmacokinetic profiles of TMC114 were determined on day
11 and day 14 of session 2. Full pharmacokinetic profiles of saquinavir were determined
on day 1 of session 1 and on day 14 of session 2. The safety and tolerability were
monitored continuously throughout the trial. '

4. Drugs Used in the Trial
Table 1 shows the drugs used in the trial.

Table 1: Description of Drugs Used in the Trial

| T™MC114 | Saquinavir (Fortovase”) -

.| Solution Capsule

(TF019)

h | 20 mg/mL 200 mg
1 O1E31 B1212

August 31, August 2001
12001

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

Plasma samples for Session 1 and 2 were collected as follows: for session I, blood
samples (5 mL) were collected at pre-dose (within 1 hour before drug intake) and at 0.5,
1,1.5,2,2.5,3,3.5,4,6,8,10, 12, and 24 hours. For session 2, a pre-dose sample was
collected on day 1. Ondays 3,5,7,9, 11, 13, and 14, plasma samples were collected
immediately before drug intake. In addition, intensive sampling was done at the
following time points: 0.5, 1, 1.5,2,2.5,3,3.5,4, 6, 8, 10, and 12 hrs on day 11 and 0.5,
1,1.5,2,2.5,3,3.5,4,6,8, 10, 12, and 24 hours on day 14.
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The plasma concentrations of saquinavir and TMC114 were determined using validated
LC-MS/MS chromatographic methods. The lower limit of quantification (in plasma) was
I ng/mL for saquinavir and 2 ng/mL for TMC1 14.

Pharmacokinetic Assessments

Non-parametric analysis were performed using Winnonlin Professional ™ s
——  USINZ @ NON-compartmental model with extravascular input.

6. Results
6.1 Subject Disposition
12 subjects entered the study in session 1. Three subjects prematurely discontinued from

the trial in session 2 because of rash on days 8-10. All other subjects completed the trial.

Table 2: Demographies in Study TMC 114-C110

Alf subsects

Parunerar

Age fyears) Mean = SE
e Medsan {range)
Weight thed Mean £ SE
et e Median (emec)
Heipht (o) Mean £ SE

! Median (range)

FISC62 - 198

Body mass mdex (BMI}
kgn)
Gender

Mvan  SE
_ i Modian trange)
Male tn, 26}

Female (n, )

2576

i 05

2 (1675

{83.3%)

Smoking habits

: pon-smoker (. %o

9 {FRE)

6.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curves of saquinavir with and without
co-administration of TMC114. . '

‘Fig 1: Mean plasma concentration-time curves of saquinavir (session 2) with and
without (session 1) co- administration of TMC114.
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After a single dose, saquinavir was rapidly absorbed from the gastrointestinal tract.
Maximum concentrations were reached in approximately 1.5 hours. However, in the
presence of steady-state concentrations of TMC114, the C,,.x of saquinavir was increased
resulting in higher plasma concentrations in the fast distribution phase and a slower
elimination phase.

Fig 2 shows the mean plasma concentration-time curves of TMC114 in the absence (Day
11) and presence (Day 14) of a single dose of 1200 mg saquinavir on a linear scale.

Fig 2: Mean plasma concentration-time curves of a dosing interval of TMC114
(1200 mg b.i.d.) in the absence (Day 11) and presence (Day 14) of a single dose
of 1200 mg saquinavir on a linear scale.
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The concentration-time profile of TMC114, when given alone, was characterized by a
fast absorption phase, followed by a fast distribution/elimination phase. The final
elimination phase could not be determined since TMC114 was administered as a b.i.d.
regimen. In the presence of saquinavir, the duration of the absorption phase of TMC114
was increased, resulting in slightly higher maximum concentrations.

Table 3 shows the pharmacokinetic parameters of a single 1200 mg saquinavir dose with

and without co-administration of steady-state concentrations of TMC114 (1200 mg
b.i.d.).
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Table 3: Pharmacokinetic parameters of a single 1200 mg saquinavir dose with and

mg b.i.d.).
Day ! Dav 4

{saquinavir) {saquinavir + TAIC 1)

Pharmacokinetics of saquinaviv (1200 mag, single dose)

N 1z 8

L b LS (1834 L3 (1.0-3.0)

e D2l 476+ 192 2186 + 872
£337 + 718 6326 & 1757
745 & 118 851°+ 128
1361 @ 735 6770 + 1778

Fr Co (90%CH
Fra ALCoy (90%€T)

Fra AUC, (90T

198 (316-753)
$33 333653

536 (336-854)

< o . .
" Accurate determimation ol 1 y.,, was not possible.

without co-administration of steady-state concentrations of TMC114 (1200

Table 4 shows the pharmacokinetic parameters of TMC114 after dosing of 1200 mg b.i.d.
with and without co-administration of a single 1200 mg saquinavir dose.

Table 4:

Table 5 shows the summary statistics of saquinavir without TMC114 (day 1)

Pharmacokinetic parameters of TMC114 after dosing of 1200 mg b.i.d.
with and without co-administration of a single 1200 mg saquinavir dose
Day 11 Dav 14
{TMC1Ed) {INC 114 -+ saquinavir)
Pharmacokinetics of TMC114 (1200 mg, h.i.d.)
N 9 3
i B 050525 15(65:25)
Cay, ngml 1318 4 68.03 7.1 & 1893
Cyay- nz'mli 4187 & 1625 2868+ 213]
AUCy, ng himt 12811 % 3903 19295 + 5647

Tt Coe (90°0CTH
T AUC, 4 (9000

121 (103-1423
T (136-155)

Results are given as mean + SD: or 1. as modian (range).

TMC114 (day 14).

versus with
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Table 5: Summary statistics of saquinavir without TMC114 (day 1) versus with

TMC114 (day 14).
Parameter 1 Geometric mean Point Estimate 90% (1 p-valne

Dayv 1 Day 14
{log ransformed) (reference) (test) Treatment | Subject
C . D0l 8 413.1 2056 197.7 316.4-782.7] 00003 | 0.7970
AUC, 4, ng.h/ml 8 1185 6314 333.0 332.9-8332] 0.0003 0.5360
AUC,., ng vl 8 1225 6561 5358 336.3 - 853.51 0.0002 0.5348

(1) 90% CIs

Table 6 shows the summary statistics if TMC114 without saquinavir (day 11) versus with
saquinavir (day 14). :

Table 6: Summary statistics of TMC114 without saquinavir (day 11) versus with
saquinavir (day 14).

Parameter 1 Geometric mean Pomnt Estimate 90% C1% p-value

Day I Day 14
(log ransformed) (reference) (test) Treatinent | Subject
C - gl 8 3712 4483 120.8 102.7 - 142.0] 0.0630 0.0019
AUC, 5, ng.hvml ‘ 8 12888 18592 1443 1364 -1525| 0.0001 0.0001

(1) 90% CIs-

In the presence of TMC114, C,;.x and AUC,4y,, of saquinavir were increased by 398 %
and 433 %. The ty.x and the t;em of saquinavir were not changed in the presence of
TMC114. In comparison to administration of TMC114 alone, a slight increase in Cyax 0f
TMC114 was observed in most subjects after co-administration with a single dose of
saquinavir, however, this increase did not reach statistical significance. The AUC,;, for
TMC114 was increased by 44 % in the presence of saquinavir and this increase was
statistically significant.

7. Conclusion

e After 14 days of b.i.d. dosing with 1200 mg TMC114, C,,x and AUC levels of a
single 1200 mg dose of saquinavir were increased by about 5-fold. :

e In the presence of saquinavir, AUC,,, of TMC114 was increased by a factor of
1.4. No significant increases were found for Cay.

e As both the fast distribution/elimination phase and slower elimination phase of
saquinavir appear similar in the presence and absence of TMC114, the influence
of TMC114 on saquinavir pharmacokinetics is likely to be at the level of
absorption and/or first pass metabolism and saquinavir.
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1. Title
The pharmacokinetic interaction between TMC114, boosted with a low dose of RTV, and
EFV in healthy volunteers (TMC114-C111).

2. Objectives
The objectives of this trial were to assess:

e The pharmacokinetic effect of repeated doses of TMC114 with co-administration
of a low dose of RTV on the steady-state pharmacokinetics of EFV.

e The pharmacokinetic effect of steady-state pharmacokinetics of EFV on repeated
doses of TMC114 with co-administration of TMC114.

e The percentage of unchanged TMC114 excreted in urine with co-administration
of a low dose of RTV.

3. Study Design

In this open, one sequence, cross-over trial, 12 healthy volunteers received 300 mg
TMC114/100 mg RTV b.i.d. for 6 days, with an additional morning dose on day 7 in
session 1, followed by a 7-day washout period and a second session during which the 12
subjects received 600 mg EFV q.d. for 18 days. From day 11 until day 16, 300 mg
TMC114/100 mg RTV b.i.d. was co-administered, with an additional moming dose on
day 17. Atday 7 of session 1 and day 10 and 17 of session 2, TMC/RTV and/or EFV had
to be taken within 15 minutes after completing a standard breakfast.

4. Drugs Used in the Trial
Table 1 shows the drugs used in the trial.

Table 1: Description of Drugs Used in the Trial

~TMcd RV [ERV
1 Solution Capsule Capsule
(TF019)
' 20 mg/mL 100 mg 200 mg

Batch | 02C07 - -
"Number

Expiry: | Sep 7, 2002 - -
Date

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

For session 1, plasma samples (5 mL) were collected (immediately before drug intake) on
day 2, 4, 6 and 7. In addition, intensive plasma sampling was done on day 7 at 0.5, 1,
1.5,2,3,4,6,9, 12, 24, 36, and 48 hours. For session 2, plasma samples were collected
(immediately before drug intake) on day 4, 7,9, 11, 12, 14, 16, and 17. In addition, serial
blood sampling was done on day 10 (1, 1.5, 2, 3,4,5,6,9, 12)and on day 17 (0.5, 1, 1.5,
2,3,4,5,6,9, 12,24, 36, and 48 hrs).
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From day 7 to day 9 of session 1, the complete urinary output during the intervals 0 to
~ 12h, 12-24 h, and 24-48 h after the morning intake of day 7 was collected. Within 1h
after each interval, the complete urine collection volume and pH was measured and a 5
mL aliquot was retained.

The plasma concentrations of TMC114, RTV, and EFV were determined by validated
LC-MS/MS methods. The lower limit of quantification was 10.1 ng/mL for TMC114, 5
ng/mL for RTV, and 50 ng/mL for EFV. The urine concentrations of TMC114 were
determined by a validated LC-MS/MS method. The lower limit of quantification was 20
ng/mL.

Pharmacokinetic Assessments

Winnonlin Professional ™ ( s ———— ) was used for all
pharmacokinetic assessments. Comparison of the pharmacokinetic parameters Cop, Cynin,
Cimax, AUCy2 of TMC114/RTV with and without concomitant EFV and comparison of
the pharmacokinetic parameters (Con, Cnin, Cinax, AUC24,) of EFV with and without
concomitant TMC114/RTV were performed using "linear mixed effect modeling" instead
of the parametric paired test. Cp, was determined for TMC114 on day 7 of session 1 and
day 17 of session 2;.for RTV on day 7 of session 1 and day 17 of session 2, and for EFV
on day 10 and 17 of session 2 as Cyy, during repeated dosing was not always the lowest
observed concentration during a dosing interval. The LS mean ratio and 90 % confidence
intervals around the LS mean ratio were reported with treatment of TMC114/RTV alone
or treatment of EFV alone as a reference. The non-parametric t-test (Koch) instead of the
non parametric Wilcoxon signed-rank test was used for ty.

6. Results

6.1 Subject Disposition

12 subjects were randomized to session 1. After a washout period, the same 12 subjects
completed session 2 and were followed up for 14 days Table 2 shows the demographics

of the study.

Table 2: Demographics in Study TMC114-C111

Parameter R m\hm*{/ waon group

N=12
Age (years) mediun 42.0
{range) {20-54)
Weight (kg) moedian 7S
{range} {6:4.90)
eight {cm) median 1720
{ranue) i154-151)
BMI (ke/m™) medhan 24, ()
{range) J‘U 24
Gender N {4} Female ;

Male
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6.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curve of TMC114, administered as a
300 mg TMC114/100 mg RTV b.i.d. in the absence or presence of steady-state
concentrations of EFV, administered as 600 mg q.d. (session 1,.day 7 and session 2, day

17).. .

Fig 1: Mean plasma concentration-time profiles of TMC114, administered as a 300
mg TMC114/100 mg RTYV b.i.d. in the absence or presence of steady-state
concentrations of EFV, administered as 600 mg q.d. (session 1, day 7 and

session 2, day 17).
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Table 3 shows the pharmacokinetic results of TMC114, administered as 300 mg
TMC114/100 mg RTV b.i.d. with or without co-administration of EFV, administered as

600 mg g.d. (Session 1, day 7 and session 2, day 17).

Table 3: Pharmacokinetic results of TMC114, administered as 300 mg TMC114/100
mg RTYV b.i.d. with or without co-administration of EFV, administered as

600 mg q.d. (Session 1, day 7 and session 2, day 17)

Pharmacokinetics of TNIC 114

Session 1. Day 7
TMCH RV alone

Session 2. Dav 17

TMUTIHRTV ~ EFV

{meanESDL 1 median (range))
N i2 2
a1 0.73{(06-20 05005234
Cop ngimi 2079 = 1020 447w 63X
o ng 1772 = 708 1250+ 5]
Copor ngml G0 < 943 2498 §
AUC . nghmi 28865 = 8300 23383

25 + 476 497

ng mi 2405 L 697 2124 2
TEN = 204 S3IA & 207
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In the presence of EFV, the mean C,,ax and AUC,,, were decreased by 15 %, and the
mean Con and C,,;, were decreased by approximately 35 %. The mean terminal half-life
of TMC114 was decreased after co-administration of EFV.

Table 4 shows the statistical evaluation of the pharmacokinetics of TMC114 administered
as 300 mg TMC114/100 mg RTV b.i.d. with co-administration of 600 mg EFV q.d. (test)
versus without co-administration of 600 mg EFV q.d. (reference).

Table 4: Statlstlcal evaluation of the pharmacokinetics of TMC114 administered as
300 mg TMC114/100 mg RTYV b.i.d. with co-administration of 600 mg EFV
q.d. (test) versus without co-administration of 600 mg EFV q.d.

(reference).
Least sguare o gl
Least square means ) _] : A% CF p-vabue
means ritie, %o
o i Treatment Tresunem
Parameter i} y . Treatment
(reference) {tes1)
Cop ngemal 12 1882 1276 5778 196926 4,047}
o ngml i2 1640 yzz 6872 343 872 HH N
Ui B2oMA i2 3343 2827 §4.39 718996 (LOVR7
iz nghimi 12 37770 24040 £6.57 745101 01128
Median p-vaiue.
reannent Treament Treament ARSIV I
Parameter n ,“L‘ i< ke o }5" N 90%0 (1 Treatment
[reference) {iest) difference median
Lwe. I i2 075 0.3 <023 {-103- (02531 02850

L O0% condidence lervals
RTV
Fig 2 shows the mean plasma concentration-time profiles of RTV, administered as 300

mg TMC114/100 mg RTV b.i.d. in the absence or presence of steady-state concentration
of EFV, administered as 600 mg q.d. (session 1, day 7 and session 2, day 17).

pears This Way
On Original
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Fig 2: Mean plasma concentration-time profiles of RTV, ad-ministered as 300 mg
TMC114/100 mg RTYV b.i.d. in the absence or presence of steady-state
concentration of EFV, administered as 600 mg q.d. (session 1, day 7 and

session 2, day 17).

Plasma cane. of ritanavir (ng/mi}
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[
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Table 5 shows the pharmacokinetic results of RTV, administered as 300 mg
TMC114/100 mg RTV b.i.d. with or without co-administration of EFV, administered as
600 mg q.d. (session 1, day 7, and session 2, day 17).

Table 5: Pharmacokinetic results of RTV, administered as 300 mg TMC114/100 mg
RTYV b.i.d. with or without co-administration of EFV, administered as 600

mg q.d. (session 1, day 7, and session 2, day 17).

Pharmacokinetics of RTV

{meanSD, t,.. median (range))

Sesston 2, Day 17
TMCH4RTV +EFV

N
e D

Cyp ngml
C - n2'mil

ngmi

. nghml
8 Zrem- h
Cope nginl

FI %

Sesston i Dav 7:
TMCLI4RTV alone
12
10(0.5-6.0)
397 = 255
211 = 142
861 = 624
S$733 = 3499
8§47 = 453
478 = 2092
127 = 356

12

5.0(1.0-9.0)
367 = 400
164 = 154

707 + 838
4820 = 4788

474 = 0775
402 = 399
121 = 383

After 7 days of treatment, the mean C,,;, was lower than Cyp, in both treatments. The
lower minimum plasma concentrations were caused by a lag time in absorption, resulting
in lower concentrations 0.5-4h post-dose compared to pre-dose concentrations.
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Table 6 shows the statistical evaluation of the pharmacokinetics of RTV administered as
300 mg TMC114/100 mg RTV b.1.d with co-administration of 600 mg EFV q.d. (test)
versus without co-administration of 600 mg EFV q.d. (reference).

Table 6: Statistical evaluation of the pharmacokinetics of RTV administered as 300
mg TMC114/100 mg RTYV b.i.d with co-administration of 600 mg EFV
q.d. (test) versus without co-administration of 600 mg EFV q.d.

(reference).
east § ' -
Least square means L %, ﬂl.mri, 90% CT' p-value
means ratio, %
Areatment Treamment
Parameter n . o Treatment
(reference) (test)
Cop. g/ml 12 310.1 2242 72.31 57.8-905 | 0.0250
Con, ng/ml 12 53.56 32.18 60.07 467773 0.0040
C e gl 12 697.6 476.4 68.29 57.8-80.6 0.0017
AUC) . nghiml 12 4925 3336 71.79 61.3-84.0 0.0031
Median p-value
Parameter n | ltreiat»men( freat{n et IE ‘I'reatmem_ . 90% CIY | Treatment
(reference) (test) difference median
e 11 15 4.0 S0 0.0 (-2.5)-{075) | 0.6775

1'90% confidence intervals

Based on the ratio of the LS means, Con, Ciin, Cimax, and AUC 2, were decreased by 28 %,
40 %, 32 % and 28 % respectively when TMC114/RTV was co-administered with EFV.

EFV

Fig 3 shows the mean plasma concentration-time profiles of EFV, administered as 600
mg q.d. in the absence or presence of 300 mg TMC114/100 mg RTV b.i.d. (session 2,
day 10, and day 17).

Fig 3: Mean plasma concentration-time profiles of EFV, administered as 600 mg

q.d. in the absence or presence of 300 mg TMC114?100 mg RTV b.i.d.
(session 2, day 10, and day 17).
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Table 7 shows the pharmacokinetic parameters of EFV, administered as 600 mg q.d. with
or without co-administration of 300 mg TMC114/100 mg RTV b.i.d. (session 2, day 10
and day 17).

Table 7: Pharmacokinetic parameters of EFV, administered as 600 mg q.d. with or
without co-administration of 300 mg TMC114/100 mg RTYV b.i.d. (session
2, day 10 and day 17).

Pharmacokinetics of EFV Sesston 2. Day 10: Session 2. Day 17:
(mean + SD. 1, median range) EFV alone EFV + TMCILI4RTV
N 12 i2

Lexe 11 +0(2.0-50) 103.0-50)

Coy, ng/ml - 1850 = 1023 2136 = lel2
Chan. ng/ml 1647 = 1078 1989 = 1621
Ci. ng10 ‘ 4395 = 1480 3297 = 1889
AUC24. nghiml 61800 = 30350 ©O76429 = 45527
Ciav ngiml 2575 = 1265 3185 = 1897

FI. % : 127 = 380 119 = 347

The exposure to EFV was increased after co-administration with TMC114/RTV. The

mean Copn, Cipin, and Cpax Were increased by 12-17 %, while the AUC,4p, was increased by
21 %.

Table 8 shows the statistical evaluation of the pharmacokinetics of EFV administered as
600 mg q.d. with co-administration of 300 mg TMC114/100 mg RTV b.i.d. (test) versus
without co-administration of 300 mg TMC114/100 mg RTV b.i.d. (reference).
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Table 8: Statistical evaluation of the pharmacokinetics of EFV administered as 600
mg q.d. with co-administration of 300 mg TMC114/100 mg RTYV b.i.d.
(test) versus without co-administration of 300 mg TMC114/100 mg RTV
b.i.d. (reference).

Least square means Least 'i’\ql.mri, 90% T4 p-value
means ratio. %o
Parameter n Treatment Treaunent Treatment
: (reference) (test) *
Cop. ng/ml 12 1659 1854 1117 99.3-125 0.1138
C e nngml 12 1436 1680 117.0 101 - 136 0.0878
Coe, /M 12 4396 5042 1147 97.3-135 0.1630
AUC:q,. ngh/ml 12 56976 68924 1210 108 - 136 0.0126
Median p-value
o Treatment | Treatument. Treatment’ anoe. rrit el
Parameter B {reference) (test) difference median 0% (1 Treatment
fomse 1 I3 4.0 4.0 -0.25 (-1.0)-{0.50) | 0.3965

%1 90% confidence wtervals

When compared to administration of EFV alone, a slight increase in Cop, Cpin, and Cpax
of EFV was observed in most volunteers after co-administration with TMC114/RTV.
Based on the ratio of the LSmean, the AUC,4, was statistically increased by 21 %.

Urinary Excretion Analysis

The urinary excretion was measured only in the absence of EFV. Before de-conjugation,
the amount of TMC114 excreted in the urine was approximately 25 mg (8 % of the total
dose). The values were similar after de-conjugation.

7. Safety Assessments

No grade 4 abnormalities were reported in this trial. The most commonly reported
treatment-emergent abnormalities were increases in cholesterol and in ALT. No
abnormalities m vital signs or ECG leading to AE's were reported (See details in Medical

Officer's review).

8. Conclusion

e The results of this trial demonstrated that concomitant treatment of TMC114,
administered with a low dose RTV, and EFV resulted in approximately 13 %
lower TMC114 exposure (AUC) and approximately 30 % lower RTV exposure
compared to treatment without EFV. In the presence of EFV, a statistically
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significant decrease of 31 % and 40 % for C,,;;, was observed for TMC114 and
RTV, respectively.

e The exposure to EFV was approximately 20 % increased when administered in
combination with TMC114/RTV.

¢ Based on the results of the study (C,,i» decrease by 31 %), it is not currently
recommended to combine TMC114/RTV and EFV in HIV-1 infected
subjects. This magnitude of the decrease in Cy,i, may be clinically significant.

Labeling Recommendation
Co-administration of darunavir/rtv and efavirenz decreased darunavir AUC by 13 %
and Cuin by 31 %. The AUC of efavirenz increased by 21 % and C,;, increased by 17 %. -

The clinical significance of the reduction in Cpy iS ememmm——  the combination of
PREZISTA/rtv and efavirenz should be used with caution.

pears This Way
On Original
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1. Title
The pharmacokinetic interaction between TMC114/RTV and nevirapine in HIV-1
infected subjects (TMC114-C119).

2. Objectives
The objectivés of this trial were:

¢ To determine the effect of TMC114, in combination with a low dose of RTV, on
the pharmacokinetics of NVP. '

* To determine the effect of NVP on the pharmacokinetics of TMC114 and a low
dose of RTV, based on historical data.

3. Study Design

This was an open label, randomized, cross-over trial to investigate the pharmacokinetic
interaction between TMC114/RTV and NVP. The study population consisted of two
panels of 8 HIV-1 infected subjects each, who were on stable therapy of NVP, 200 mg
b.i.d. for at least 16 weeks. A third and fourth panel, each consisting of 4 other HIV
infected subjects who were on stable therapy of NVP, were added to the trial.

The trial was divided into two sessions of 14 days, in which treatment A and treatment B
or treatment B2 were administered in a randomized manner. There was no washout
period between the sessions. In treatment A, subjects continued their usual HIV therapy
consisting of NVP and at least 2 NRTIs. Treatment B consisted of TMC114
(TFO19)/RTV at a dose regimen of 300/100 mg b.i.d. in addition to the usual NVP/NRTI
therapy. Treatment B2 consisted of TMC114 (FO01)/RTV at a dose regimen of 400/100
mg b.i.d. in addition to the usual NVP/NRTI therapy. All subjects received treatment A
in one session and treatment B (n =11) or B2 (n = 8) in the other session. All treatments
were administered for 13 days b.i.d., with an additional moming dose on day 14. On day
14 of each session, full pharmacokinetic profiles of NVP (all treatments), TMC114 and
RTV (treatments B and B2) were assessed up to 12 hours post dose. TMC114, RTV, and
NVP were taken with food.

4. Drugs Used in the Trial

Table 1 shows the drugs used in the trial.

166



Table 1: Description of Drugs used in the Trial

Side s b Treatment A | “TreatmentB - | = TreatmentB2
Trial Med. - - TMC114 RTV TMCl14 RTV
Strength - 20 mg/mL 100 mg | 400 mg 100 mg
Dosage - - — Tablet Capsule

' Form - - (TF019)

“Usage = 7 - Oral Oral Oral : Oral
‘Batch - CT 1816/1 PD1060

Number =

Expiry Date - Sep 9, 2003 October 2004

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

Pre-dose plasma samples (within 15 minutes before drug intake) for treatment A (NVP)
were collected on day 1, 7, 12 and 13. On day 14, in addition to the pre-dose sample,
intensive sampling was done at 0, 0.5, 1,1.5,2, 3,4, 5, 6,9, and 12 hrs. For treatments B
and B2 (TMC114/RTV and NVP), pre-dose samples were collected on day 1, 7, 12 and
13. On day 14, in addition to the pre-dose sample, intensive sampling was done at 0, 0.5,
1,1.5,2,3,4,5,6,9,and 12 hrs. During treatment B2, an additional sample was
collected at 2 hours for protein binding assessment.

The plasma concentrations of TMC114, RTV, and nevirapine were determined using LC-
MS/MS methods. The free TMC114 concentration in plasma was determined using
centrifugal filtration method with a w=msma  filter. The lower limit of quantification
(in plasma) was 10 ng/mL for (total) TMC114, 2 ng/mL for free TMC114, 5 or 5.05
ng/mL for RTV and 10.1 ng/mL (mean LLOQ) for nevirapine.

Pharmacokinetic Assessments

The pharmacokinetic and statistical analyses were done using Winnonlin Professional ™
————————— ) USiNg 2 NON-cOMpartmental model with ea———
e  Non-compartmental analysis se—————ssssssesstmma— /25

used for the pharmacokinetic analysis. Descriptive statistics were calculated for the

plasma concentrations of TMC114, nevirapine, and RTV at each time point and for the
derived pharmacokinetic parameters. The statistical analyses were performed to compare
treatments B (test) and B2 (test) versus treatment A (reference) for nevirapine (cross-over
comparison) and comparing treatment B (test) for TMC114 and RTV versus data from
the TMC114-C207 trial (300/100 mg b.i.d., reference) (cross-study comparison).

Treatment B2 (test) for TMC114 and RTV was compared to data from the TMC114-

C137 trial (TMC114/RTV 400/100 mg b.1.d., reference) (cross study comparison). The

primary pharmacokinetic parameters were Cpin, Cimax, and AUC;2,, on the logarithmic

scale.
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6. Results

6.1 Subject Disposition

19 subjects were randomized to panel 1 (7 subjects, sequence A-B), panel 2 (4 subjects,
sequence B-A), panel 3 (4 subjects, sequence A-B2) and panel 4 (4 subjects, sequence
B2-A). 15 of the 19 randomized subjects completed the trial. One subject dropped out
before trial completion due to an AE. Two subjects withdrew consent and 1 subject
discontinued trial due to noncompliance.

Table 2: Demographics in Study TMC114-C119

Panel 1 Panel 2 Panel 3 Panel 4
Paraneter A-B B-A A-B2 BI-A All Subjects
(N=7) (N=4) N=4) (N=4) (N=19)
Age. years 44.0 3RS 395 423 43.0
Median (range) (33-50) {33-45) (34-46) (34-56) (33-56)
Height. em 175.0 175.5 174.0 1775 1750
Median {range) (160-189) (169-178) {167-185) {173-179) (160-189)
Weight. kg 9.0 765 67.0 720 72.0
Median (range) . {61-121) {61-92) (64-73) {63-101) {61-121)
BM1, k:.__'_v';m: 255 245 223 229 238
Median {range) {24-34) (20-32) (20-25) (21-32) {20-34)
Female! 2 (28.6) | {35.0¥ 1 25.0) 1(25.0) 3(26.3)
Male. n (%0) 5(71.4) 3¢75.0) 3(75.0) 3 (75.0) 14 (73.7)

6.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curve of nevirapine after oral
administration of treatments A (per panel), B, and B2.

Fig 1: Mean plasma concentration-time curve of nevirapine after oral
administration of treatments A (per panel), B, and B2.
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Table 3 shows the pharmacokinetic results of nevirapine for all treatments.

Table 3: Pharmacokinetic results of nevirapine for all treatments.

E’harmncokinetics of
levirapine Treatment A Treatment B Treatment A Treatment B2
Panel 1/2; Panel V2 1 et 344 Panel 3/4:
. . ) - TACLI/RTVY - TMCH4/RTV/
meantSD, 1, median {range)) nevirapine nevirapine neyvirapise nevirapine
I 9 8 8 8
o 1 E3(0.0-12.0) 4.3(0.5-9.0y 3005 -60) 1.0(2.0-3.0)
C . ngiml 6273 + 3005 2106 = 3537 1 303} = 1320 | 6893 = 3020
C o ngml. 3192 + 2137 1 031 - 4804 | 4273 = 1614 | 6220 = 2580
C o DML §064 = 2531 | 10670 = 6379 | 7005 <~ 1348 | 8360 + 3178
AUC , nghviml. FOSTO & 2904R (109749 = 6873266933 = 14441 [ 88148 = 33333
(o - NI 6381 = 2496 D146 = 3728 3578 = 1203 730 = 2778
1. % 488 = 199 412 = 165 326 = 263 338 = 0.7

For all treatments, the mean Cyi, values were lower than the mean Cgy, values at steady-
state. For treatments A (panel 1/2) and B2, this was partly due to a delay in absorption of

nevirapine in a few subjects, but mostly because several subjects had a concentration

during or at the end of the dosing interval that was lower than the predose plasma

concentration.

Table 4 shows the statistical evaluation of the pharmacokinetics of nevirapine for
treatments A and B (Panel 1/2).

Table 4: Statistical evaluation of the pharmacokinetics

A and B (Panel 1/2).

. Least square
Least square means ; ons, (5 o
Sasts means ratio. %o | 200 ¢l p-value
n Treatment A Treatment B ) i
Parameter {reference) {test) Treatment; Pertod | Sequence
C . 227 b 5042 5048 H&Q 02,6 - 150 0.2373 -
Cgie. Dg'ml 8 8136 0282 1141 91.7 - 142 0.2902 - -
AU, nglvml § § 317 V3276 126.7 106 - 151 0.0378 - -
Median p-value
1 Treamment AfTreament B Treaunent X
{referene] {test) difference median)  90% CI Ireximent; Pertod Sequence
Parameter
(— 8 1.5 4.5 -2.38 (-3.00) - (1L.00)] 0.1313 0.31731 04018

T 900, confidence intervals
- excluded from tinal model

When nevirapine was co-administered with TMC114 as an oral solution and RTV
(treatment B), the mean AUC,;, of nevirapine was increased by 27 % but the mean Cyin

and Cyn.x were not significantly changed compared to treatment with nevirapine alone

of nevirapine for treatments
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(treafment A). Table 5 shows the statistical evaluation of the pharmacokinefics of
nevirapine for treatments A and B2 (panel 3/4).

Table 5: Statistical Evaluation of the pharmacokinetics of nevirapine for treatments
A and B2 (panel 3/4)

Least sghare 900 (11

pevahue
menns 1atio, Po

Jeast ASQUAre means

Treatment AjTreamment B2 - e )
i . nooL Trestment] Penod | Sequience
Parameter ireference) (fest)
e N2ML, § 3938 1806 (474 120 182 0.0008 N
U DML N HR92 K151 [ 139 2 - I37 080644 -
ALIC . nghvml f § 65538 §3438 1273 12144 0.0030 - -
Median - s-vatue
.y . Treatment
reatment Al Tveatment B2 . " OO .
n Treatme - < § difference 90 C1 Treatmenti Period | Sequence
. {reference) (test) X
Parameter median
L,, b & 3.0 4.0 -1,00 -2.500 - (1O 02338 107384 646

Q0o coniidence intervals
excluded from final model

¥

When nevirapine was co-administered with TMC114 and RTV (ireatment B2), the mean
Cinin, AUC)21, and Crax of nevirapine was increased by 47 % , 27 %, and 18 %
respectively as compared to treatment with nevirapine alone (treatment A).

TMC114

Fig 2 shows the mean plasma concentration-time curves of TMC114 after oral
administration of treatments B and B2.

Fig 2: Mean plasma concentration-time curves of TMC114 after oral
administration of treatments B and B2.
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The absorption after intake of TMC114 as an oral solution and with co-administration of
RTYV and nevirapine (treatment B) was faster than after intake of TMC114 as a tablet and

170



with co-administration of RTV and nevirapine (treatment B2). The Crnax Of the mean
curve of treatment B was reached about 0.5 hour postdose, while the C,,., of the mean
curve of treatment B2 was reached about 3 hours post dose. The C,,.x and AUC,, after
intake of TMC114 as a tablet were higher than after intake of TMC114 as an oral

~ solution. This can partly be explained by the higher dose of TMC114 administered as a
tablet (400 mg b.i.d) compared to the oral solution (300 mg b.i.d.).

Table 6 shows the pharmacokinetic results of TMC114 for different treatments.

Table 6: Pharmacokinetic results of TMC114 for different treatments

Pharmacokinetics of
[TMCY4 Treatment B Treatment B2

TMCTIA-CHI9: | TMCLEC207: T TMOCLIS-CHI9: | TMCT4-C137
(meantSD. 1. median TMCIIYRTV | TNICHYRTY | TMCHYRTV! | TMC1LI4GRTY
(range)) nevirapine nevirapine
n ] 13 $ 8
oy, B 05{0.3-30) {0350{023-1.00)] 3.0{20-40) 25¢10-3;
o gL 169% ¢ 428 1382+ 416 | 2198 & 379 | 2038 « 607
C o /L 1400 = 282 1175 5 371 1894 & 524 1848 328
C oo NEME 3334 = 741 4440 = 2112 | 3330 = 1337 | 3913 = 873
AUC, 2, nghmL 26388 = 4533 125030 & 704 {31361 & 1062333511 = 9540
s o ngml 2216 2086 = S¥7 | 3447 2 &85 | 2793 = 795
FL %% 26,9 » 357 132 v 827 107 4 213 759 = 399

S for AUC, Oy mnd Flof TMCT14-C207:n = 12

In order to compare the pharmacokinetic parameters of TMC114 when co-administered
with RTV and nevirapine with those when co-administered with RTV alone, data from
the trials TMC114-C207 and TMC114-C137 were used. In trial TMC114-C207,
TMC114 and RTV were administered at the same dose regimens as in Treatment B and
for TMC114 the same (TF019) was used.

However, in trial TMC114-C137, TMC114 and RTV were administered at the same dose
as treatment B2, but only for 7 days. The difference in the duration of dosing of
TMC114/RTV (14 days in this trial vs 7 days in trial TMC114-C137) is acceptable
because previous studies have shown that steady state of TMC114/RTV is achieved by
Day 4. Furthermore, the tablet of TMC114 used in study TMC114-C137 (TF036) was
later renamed as FOO1; this tablet was used in treatment B2. '

The mean value of the fraction of TMC114 not bound to protein, measured 2 hours after
TMC114/RTV/NVP intake on Day 14 of Treatment B2, was 5.1 % (min-max: 2.3%-
10.0%). This is comparable to the unbound fraction when TMC1 14 is administered
without nevirapine

Table 7 shows the statistical evaluation of the pharmacokinetics of TMC114 for treatment
B and data from study TMC114-C207.
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Table 7:

Statistical evaluation of the pharmacokinetics of TMC114 for treatment B
and data from TMC114-C207. '

Least square

Lenast square means . 904 €T p-value
mezns mtie, %
Treament B
TMCTEH-C207 TMCEE-CIEY o
. Treatmem

{reference) {testy

Parsmeter ne=] 3% 1n=R
{C s gL 1119 1373 1230 98.0- 134 01311
[Crie iz mi 4ol 3454 &322 64.53- 110 0.2790
LALF ghvml 24124 26243 108.7 §5.0- 133 04806

S for AUC, 4 of TMCIIA-C207: 0= 12
90, copfidence intervals

Compared to when TMC114 was administered as oral solution and co-administered with
RTV alone (TMC114-C207), the mean Cyin, Cinax and AUC;,, of TMC114 did not
change in the presence of nevirapine (Treatment B). Based on the LSyeans, TMC114 Cyyin
and AUC,;, increased by 23% and 9%, respectively, and TMC114 C,,, decreased by
16% when TMC114 and RTV were co-administered with nevirapine.

Table 8 shows the statistical evaluation of the pharmacokinetics of TMC114 for treatment
B2 and data from study TMC114-C137.

Table 8: Statistical evaluation of the pharmacokinetics of TMC114 for treatment
B2 and data from study TMC114-C137.

Feant square nreans Lemst square 1 gna ey p-value
means ratle, e
Treatment B2
TMVMCTH-CL37 TMCHA-C189 .
. ) Treatmemt

{reference) 1)

Parameter =8 =8
K e 12 101 1784 1821 1021 7432 .4509
(e ML 3333 3379 1403 HEEB¥A (L8420
- ngz bl 32438 QU 123.3 97.2. 137 . 14335

T yire confidence intervals

Compared to when TMC114 was administered as tablet and co-administered with RTV
alone (TMC114-C137; tablet TF036), only the mean Cp,x of TMC114 increased by
approximately 40 %; mean Cp, and AUC;;, did not significantly change in the presence
of nevirapine (Treatment B2; tablet FO01). Based on the LScans, Cmin, Cmax, and AUC, 25,
increased with 2%, 40%, and 23%, respectively, when TMC114 and RTV were
coadministered with nevirapine.

RTV

Fig 3 shows the mean plasma concentration-time curves of ritonavir after oral
administration of treatments B and B2.
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- Fig 3: Mean plasma concentration-time curves of ritonavir after oral
administration of treatments B and B2.

Plasma conc. of ritonavir (ng/ml)

—o-- Treatment B, P12 —aA— Treatment B2, P3/4 ©

1000

800 4

‘\\
600 - \jA \A\\
400 4

e>E/§ ) g\e\\e\\
200 3 '

\\B\ e
—
—
0 v - - . T s
0 2 4 8 8 10 12
Time (h)

Table 9 shows the pharmacokinetic results of RTV for different treatments.

Table 9: Pharmacokinetic results of RTV for different treatments.

Pharmacokinetics of
ritonaviy

Treatment B

‘Freatment B2

e BE DL
e DZ B,

g DML

AL .nghmi.
o« oo nziml
F1. %

H6
37
370
1449
x {2t
838

20] =
103 =
5K =
3280 =

77

163 =

TMCLI-CI19: | TMOCIE-C207; | TMCI-CN9: | TMCH-C137:
mennt SD. L, wedian TMCHTIHRTV | TMONERTY  { EMOTIERTVY | TMCLIERTY
 range)) nevirapine nevirapine
) & 13* R &

. 3000030 30(40- 30 S0430-6.00

36 & 196
18 & 95
907 = 601
5781 = 30
482 & 25)

158 2 486

263 & I8
199 % }iS
2 = 46l
5464 = 3037

55 = 233
Y DY

120 = 279

S for AUC . ... sl FEof TMC 140207

Table 10 shows the statistical evaluation of the pharmacokinetics of RTV for treatment B
and data from TMC114-C207.
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Table 10: Statistical evaluation of the pharmacokinetics of RTYV for treatment B
and data from TMC114-C207.

Least square means Least Square |- ggog (1 S p-value
means rauo, %o
Treatment B
TMC114-C207 T™MC114-C119
. Treatment
(reference) (test)
[Parameter n=13* n=8
C o, DE'ML 113.9 94.24 82.75 57.6-119 0.376%
C s /ML 537.1 480.1 26.19 53.2-140 0.6004
IAUC . ng.hymL) 3534 2969 84.02 59.2-119 0.3995

$  for AUC;, of TMC114-C207:n =12

1 900 confidence mtervals

The statistical evaluation shows that, based on the LSieans, Cinin, Cimax and AUC 5y, of

RTV decreased by 17%, 14%, and 16%, respectively, when TMC114 as an oral solution
and in the presence of low-dose RTV was co-administered with nevirapine compared to
TMCI114/RTV alone. These differences were not statistically significant.

Table 11 shows the statistical evaluation of the pharmacokinetics of RTV for treatment
B2 and data from TMC114-C137.

Table 11: Statistical evaluation of the pharmacokinetics of RTV for treatment B2
and data from TMC114-C137.

Least square means Least square 902 CItY p-value
means ratio, %
14 Treatment B2
TMC113-¢137 TMC114-C119 ,
(reference) ) Treatment
— {test)
n=3 _
arameter n=8
C - NE'ML 172.8 169.5 98.06 61.2-157 0.9423
IC e, ng'mML 685.6 845.1 1233 75.6-201 0.4630
AUC, -, ng h/imL 4792 §2587 109.7 70.9-170 0.7141

9 90% confidence intervals

The statistical evaluation shows that, based on the LSmeans, Cmax and AUC12h
increased by 23% and 10%, respectively, and Cmin decreased by 2% when TMC114 as a
tablet and in the presence of low-dose RTV was co-administered with nevirapine
compared to TMC114/RTV alone. These differences were not statistically significant.

7. Safety Assessments

Of the 19 subjects enrolled in the study, 14 subjects (74 %) reported an AE during the
whole trial. 18 % (3 out of 17 subjects) reported at least one AE during treatment A,
while 64 % (7 out of 11 subjects) reported at least AE during treatment B and 88 % (7 out
of 8 subjects) reported at least one AE during treatment B2. The most commonly
reported AEs were Gl (diarrhea; reported for 5 subject during treatment B and 2 subjects
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during treatment B2) and nervous system (similar incidence for all treatment groups)
disorders. The most commonly reported treatment-emergent abnormalities in
biochemistry were related to lipid/glucose metabolism.

For 1 subject, an SAE was reported. This SAE (subarachnoid hemorrage) occurred
during follow up period and the subject permanently discontinued the trial due to this
SAE. This SAE was judged grade 3 and not related to trial medication by the
investigator (See details in Medical Officer's review).

8. Conclusion

e The results of this study demonstrate that the steady-state exposure (AUC;2y,) of
nevirapine increased by 27 % when TMC1 14, either as a tablet or an oral solution,
and in the presence of low-dose RTV, was co-administered. This change was not
considered clinically relevant.

®  Cpin of nevirapine was increased by 18 % and 47 % following co-administration

- with TMC114/RTV.

e Cpax of nevirapine was increased by 14 % and 18 % for the oral solution and
tablet of TMC114, respectively.

e The co-administration of nevirapine with TMC114/RTV generally resulted in
similar exposures to TMC114 and RTV when compared with historical data with
TMC114/RTV alone.

Labeling Recommendation

PREZISTA/rtv and nevirapine can be co-administered without any dose adjustments.

oars This WY
on Ong‘“d
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1. Title
The effect of TMC114, boosted with low doses of ritonavir, on pravastatin (PRA)
pharmacokinetics in healthy volunteers (TMC114-C120).

2. Objectives
The objectives of this trial were to assess:

e The pharmacokinetic effect of repeated doses of TMC-114 boosted with low dose
of ritonavir on the pharmacokinetics of a single dose of pravastatin.

e To determine the effect of a single dose of PRA on the steady state PK of
TMC114 boosted with a low dose of RTV.

3. Study Design

Open label, randomized, cross over trial to investigate the effect of TMC 114, formulated
as an oral solution and co-administered with ritonavir, on the pharmacokinetics of
pravastatin. 14 healthy volunteers were randomized into two groups.

Group 1: A single dose of 40 mg pravastatin (Treatment A) in session 1, followed by
wash-out period of at least 6 days. In session 2, 600/100 TMC114/RTV b.i.d was
administered for 7 days. On Day 7, a single dose of 40 mg pravastatin was co-
administered (Treatment B).

Group 2: Subjects in group 2 received treatment B in sesston 1, followed by a washout
period of at least 13 days. Thereafter, they received treatment A in session 2.

4. Drugs Used in the Trial
Table 1 shows the drugs used in the trial.

Table 1: Description of Drugs Used in the Trial

~ |rMcu4 - [RTV. 0 |PRA -
”'_'Dbs/ag'e | ——— —-— Tablet
h | 20 mg/mL 100 mg 40 mg
| 02c07/1 80338VA 01H27A181
xpiry | 07/Sep/2002 30/AUG/2002 | 30/AUG/2002

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

For treatment A (session 1 for group 1 and session 2 for group 2), plasma samples (5 mL)
were collected at pre-dose (within 2 hours before drug intake) and at 0.5, 1, 1.5, 2, 3, 4, 6,
9,12, 16, and 24 hours. For treatment B (session 2 for group 1 and session 1 for group
2), the plasma samples were collected at pre-dose (immediately before drug intake) on
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days4,6,7,and at 0.5, 1,1.5,2, 3,4, 6,9, 12, 16, and 24hrs (day 8). The plasma
concentrations of TMC114, RTV, and PRA were determined using LC/MS/MS. The
lower limit of quantification was 10, 5, and 1 ng/mL for TMC114, RTV, and PRA
respectively.

Pharmacokinetic Assessments

Non-parametric analysis was performed using Winnonlin —eese———"
emmmmsen {0 compute the standard pharmacokinetic parameters.

6. Results
6.1 Demographics
14 subjects were randomized and completed the study.

Table 2: Demographics in Study TMC 114-C120

Parameter Group 1 Group 2 All subjects
N=7 N=7 N = §4

36,0 {25-48)

Age, mcdian (min-paxd, vears
Weipht, aredian (mn-nax). ke
Height wedian imm-max). am
BMI, mediag (manaex). kg

- ; femufe

Gender. v % <

Gender. t %) wale  {100) ‘

" . . None 3433 THHOM {71
+ ; n, =33 )

Smoking hibits, 1 (%) o 15T 0 1000

Lihnie origmn, 1 {2} Caucashus T 7 ERE

6.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time profile of a single dose of 40 mg PRA
with or without co-administration of 600/100 TMC 114/RTV b.i.d.

Figl: Mean plasma concentration time profile of a single dose of 40 mg PRA with
or without co-administration of 600/100 TMC 114/RTYV b.i.d.
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Table 3 shows the pharmacokinetic parameters obtained after a single dose of 40 mg
PRA with or without co-administration of 600/100 mg TMC114/RTV b.i.d.

Pharmacokinetic results of a single dose of 40 mg PRA with or without co-

Table 3:
administration of 600/100 TMC114/RTYV b.i.d.
Pharmacokinetics of pravastatin Treatmem B:
) ) . R Treatment A: PRA ] TMCHI4RTV +
(mean=SD. t,.... median (range)) PRA
n 14 14%
fios. 1 1.O{05-30) 1.3¢1.0-3.0)
Cops ng'ml 309 = 676 §6.9 = 38.4
AUC, nghanl 92.0 = 864 173 = 139
g 1Y 1.79 = 0.757 130 = 0.296

* For parameter t e, 0 =12

The pharmacokinetics of PRA alone, observed in this study was in good agreement with
values previously reported in the literature. High interindividual variability was observed
for PRA when administered alone and in combination with TMC114/RTV. For C .y, the
% CV was 133 % and 102 % and for AUClg, the % CV was 94 % and 91 % without and
with co-administration of TMC114/RTV. The terminal half- lives were comparable for
both treatments.

Table 4 shows the statistical evaluation of the effect of TMC114 on the PK of a single
dose of PRA.

Table 4: Statistical evaluation of the pharmacokinetics of PRA (single 40 mg dose)
with or without co-administration of 600/100 TMC114/RTYV b.i.d.

1 east square means p-virlue
Paranieler n | Treaunent A} Treatmem B Least square Ui e (] .
reference) (test) means ratio. %o Treatment
Coae. g ml id 310 51.32 1634 049282 01333
AL, ngh/ml 14 6575 119.0 {810 123 - 266 00174
Medhan p-vilue
Treamment A | Treatmem B Treament 00 €1 Trestme
Paramatcy 0 {referenee) {1cs) difference median e reatment
| e b i 1.0 1.5 125 (075 -(0.25) 03373

Based on the ratio of least square means, Cy, increased by 63 % and AUC,, increased
by 81 %. The wide confidence interval around the LSM ratio indicate a variable
effect of TMC114/RTV on PRA pharmacokinetics between individuals. The
individual ratios for C,,,,, comparing PRA co-administered with TMC 114/RTYV to
treatment alone, ranged from 44 %-1044 %. Three subjects had extreme high ratios of
760, 870 and 1044%, while in 5 subjects plasma concentrations of PRA were 20% or
more lower with co-administration of TMC114/RTV.

The individual ratios for AUC),s ranged from 57 % to 679 %. No statistically
significant difference was observed for t.x between the two treatments. Two subjects

178



had high ratios of 553 % and 679 % while in one subject the plasma concentrations of
PRA were 20 % or more lower during co-administration of TMC114/RTV.

Reviewer's Comment:

The metabolism of prdvastatin involves multiple oxidation pathways, however CYP3A4 is
not involved. Therefore, changes in systemic exposure of pravastatin in the presence or
absence of TMC114/RTV were not expected.

Table 5 shows the pharmacokinetic parameters of TMC1 14 alone and after
coadministration with pravastatin.

- Table 5: Pharmacokinetic parameters of TMC114 alone and after coadministration
with pravastatin.

Pharmacckinetics of TMC114 TMOHIEREY 2 PRA TAMCOTHRTY

N o L IMCHIAC120.600000mg | (IO THEC0T

imean S 5. medisn (range)) bid. Treatment B, Day 7) GO 00 rmg.l‘- xd aroup.

- v 14)
healthy volunteers HIV ® putients

n 14 i

Cise ngrml ) . 2079 2 953 22600 = 1228

ous- REME 3393 = 988 1928 = 1223
Tt 0.35¢0.3-4.0) 0.5 (0.3-4.0
cngiand 47 0+ L1705 OROS 1657

AUC . ngimi 40355 > 13559 36586 1444

To assess the effect of PRA on the pharmacokinetics of TMC1 14, the pharmacokinetic
parameters of TMC 114 from the current study were compared with those from study
TMC114-C207 in which one of the groups received 600/100 b.i.d. TMC114/RTV
treatment. The comparison of data indicated that co-administration of a single dose PRA
had no major impact on the pharmacokinetics of TMC/RTV.

Reviewer Comment

Although the PK parameters of TMC114 generated across the various studies show
similarity, the sponsor acknowledges that this cross study comparison has two inherent
limitations. First, currently, no healthy volunteer study has been conducted where 600.
mg TMC 114/RTV 100 mg b.i.d. has been administered, therefore, a direct comparison of
PK determined after 7 days of 600/100 b.i.d. TMC/RTV treatment cannot be made.
Secondly, study C207 was conducted in HIV infected subjects and the current study was
in healthy volunteers, therefore, no definitive conclusions can be drawn since it has been
shown that for the same dose, exposures in HIV-1 infected subjects tend to be higher
possibly due to higher protein binding.

Table 6 shows the comparison of pharmacokinetic parameters of ritonavir obg®rved in
this study and two previous studies; TMC 114-C207 (performed in HIV-1 ingted
subjects, PK determined on day 14) in which one of the groups also received a 600/100
bid TMC 114/RTV treatment, and TMC 114-C112 (performed in healthy volunteers, PK
determined on day 7) in which one of the groups received 300/100 b.i.d. There was no

179



indication that co-administration of a single dose PRA had a major impact on the PK of
RTV, co-administered with TMC114.

Table 6: Pharmacokinetic Results of Ritonavir

Pharmacokinetics sf ritonavir TMCTRTYV ¢ PRA TMCITRTY TMCTHRTY
2 G0U 100 mg {TMUIH-C207. 000 TOMEITMO IO 2 300 1R
b Tresiment B Dav 7) {mg bk eroup, Dav 143 1 mo b d proup. Dav 73

P S, 1, mcdum (rangch)

N 8

Co, st E(H BT
¢ 5 P37 & 3 S = Sod
t.. o036 SR G-90
¢ A8 334 REE IR B )
Al Ehates 21 ISGO ¢ T4

7. Safety Assessments

There were no consistent changes in the laboratory parameters from reference noted in
this trial. No subject discontinued the trial due to AEs (See details in Medical Officer's
review).

8. Conclusion

* Mean systemic exposure (AUC) of PRA, co-administered as a single dose (on
Day 7) with TMC/RTV 600/100 b.i.d., increased by 81 % as compared to PRA
administered alone.

e There was high intersubject variability in PRA exposure after co-administration
with TMC/RTV.

e The pilot oral solution of TMC 114 together with a low dose of RTV, with or
without PRA was well tolerated.
Labeling Recommendation
When PREZISTA/rtv was administered with pravastatin, the mean increase in pravastatin

AUC was 81 %. However, pravastatin AUC increased by up to 5-fold in some patients.
The mechanism of interaction is not known.
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1. Title
The pharmacokinetic interaction between paroxetine or sertraline and TMC114, co-
administered with low-dose ritonavir, in healthy subjects (TMC114-C121).

2. Objectives

e To determine the effect of steady-state concentrations of TMC114, in
combination with low-dose RTV, on the steady-state pharmacokinetics of
paroxetine.

e To determine the effect of steady-state concentrations of paroxetine on the steady
state pharmacokinetics of TMC114, in combination with low dose RTV.

» To determine the effect of steady-state concentrations of TMC114, in
combination with low dose RTV, on the steady state pharmacokinetics of
sertraline.

e To determine the effect of steady-state concentrations of sertraline on the steady-
state pharmacokinetics of TMC114, in combination with low-dose RTV.

3. Study Design

Phase I, open-label, randomized, cross-over trial to investigate the effect of TMC114,
formulated as a 400 mg tablet (FO01) and coadministered with ritonavir, on the
pharmacokinetics of paroxetine and sertraline. 36 healthy volunteers were randomized
into two panels:

Panel 1: Subjects in panel 1 received 400 mg TMC114/100 mg RTV b.i.d., (treatment
A), 20 mg paroxetine q.d. (treatment B), and 20 mg paroxetine g.d. and 400 mg
TMC114/100 mg RTV b.i.d. (treatment C) in three sessions.

Panel 2: Subjects in panel 2 received 400 mg TMC114/100 mg RTV b.i.d., (treatment
A), 50 mg sertraline q.d. (treatment D), and 50 mg sertraline q.d. and 400 mg
TMC114/100 mg RTV b.1.d. (treatment E) in three sessions.

Within each panel, 3 subjects were randomized to one of the 6 predefined randomization
sequences. The randomization sequences for panel 1were ABC, BCA, CAB, CBA, BAC,
and ACB. Similarly, for panel 2, the randomization sequences were ADE, DEA, EAD,
EDA, DAE, and AED. Treatment A was administered for 6 days with an additional
morning dose on Day 7. Treatments B, C, D, and E were administered for 7 days. All
the treatments were administered under fed conditions. Subsequent sessions w1th1n a
panel were separated with a washout period of at least 7 days.

4. Drugs Used in the Trial

Table 1 shows the drugs used in the trial.
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Table 1: Description of Drugs Used in the Trial.

|IMC114 |RTV. . |PAR ~ |SER
“:| Tablet (FOO1) Capsule Tablet Tablet

[
» 400 mg 100 mg 20 mg 50 mg
PD 1098 097772E21 | 3643B11 3JT194A

April 2005 Sep 2005 July 2005 Dec 2006

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

For pharmacokinetic assessments, plasma samples for treatment A were collected at pre-
dose (within two hours before drug intake) on day 1, immediately before drug intake on
day 5,6,and at 0.5, 1, 1.5,2,3,4,5,6,9, and 12 hrs post dose on day 7. For treatments
B and D, plasma samples were collected at pre-dose (within two hours before drug
intake) on day 1, immediately before drug intake on day 5, 6,and at 0.5, 1, 1.5,2, 3,4, 5,
6,9, 12, and 16 hrs post dose. For treatment C and E, plasma samples were collected at
pre-dose (within two hours before drug intake) on day 1, immediately before drug intake
onday 5, 6,and at0.5,1,1.5,2,3,4,5,6,9, 12, 16, and 24 hrs post dose (the 16 and 24
hr post dose sample was used only for the determination of paroxetine (treatment C) or
sertraline (treatment E) on day 7. The plasma concentrations of TMC114, RTV, SER and
PAR were determined using validated LC/MS/MS methods. The lower limit of
quantificatton was 10 ng/mL for TMC114, 5 ng/mL for RTV, and 0.1 ng/mL for SER and
PAR.

Pharmacokinetic Assessments

Non parametric analysis was performed using Winnonlin esam——
wssmssmmm < t0 compute the standard pharmacokinetic parameters.

6. Results .

6.1 Subject Disposition

36 subjects were randomized into two panels. In panel 1, all subjects except one subject
in sequence BAC completed all assessments. In panel 2, one subject discontinued in

sequence DEA, one subject discontinued in sequence EAD, and 2 subjects discontinued
in sequence EDA.
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Table 2: Demographics in Study TMC114-C121

Treatment | Treatment | Treatment | Treatnent © Treatment | Treatment All
Parameler A-B-C B-C-A . C-AB C-B-A B-A-C A-C-B panel 1
N=3 N=3 N=3 N=3 N=3 N=13
Age, vears 380 24.0 220 450 235
Medion {range) (31-3%) (19-39) {20-27) {20-47) {i8-47)
Height. cm 50 1839 163.0 680 1780
Median (range) (108-178) | (380-19%3 | (137-178%) | (135180 [153-198)
Wesght. em 80.0 750 30 30 814 ] 730
Medisn (ranged (73-88) {7 {03-74) (71.70) £54-91) {62-853 {3001
BMIL kg'm” 26.4 A 261 250 233 250
Medum (mnge) (26-28) {19-247 {25-28) {24-501 {182 {18-3(1)
Sex.n (%4}
Maje 3¢10M 34100} HEREY] 2 {67 3l
Female 0 i) 2(67) £33) 0

6.2 Pharmacokinetic Analysis

TMC 114

Fig 1 shows the mean plasma concentration-time curves of TMC 114 after oral

administration of 400 mg TMC 114/100 mg RTV b.1.d (treatment A), 20 mg paroxetine
q.d. and 400 mg TMC114/100 mg RTV b.i.d (treatment C), and 50 mg sertraline q.d. and

400 mg TMC 114/100 mg RTV b.i.d (treatment E).

Figl: Mean plasma concentration-time curves of TMC 114 after oral
administration of 400 mg TMC 114/100 mg RTV b.i.d (treatment A), 20 mg
paroxetine q.d. and 400 mg TMC114/100 mg RTV b.i.d (treatment C), and 50
mg sertraline q.d. and 400 mg TMC 114/100 mg RTV b.i.d (treatment E).
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Table 3 shows the pharmacokinetic parameters obtained after oral administration of 400
mg TMC 114/100 mg RTV b.i.d. (treatment A), 20 mg paroxetine q.d. and 400 mg TMC

183



114/100 mg RTV b.i.d. (treatment (), and 50 mg sertraline q.d. and 400 mg TMC
114/100 mg RTV b.i.d. (treatment E). ’ '

Table 3: Pharmacokinetic results of TMC 114 after oral administration of 400 mg
TMC 114/100 mg RTYV b.i.d. (treatment A), 20 mg paroxetine q.d., and 400
mg TMC 114/100 mg RTYV b.i.d. (treatment C), and 50 mg sertraline q.d.
and 400 mg TMC 114/100 mg RTV b.i.d. (treatment E).

Pharmacokinetivs of TMCT4 Treatmeni A: Treatmeni C: Freatment ¥
X . TMCHARTY TAMCNFRIVPAR | TMOHERTVSER
imeny o SEY .., wedian frange)) .
5 3 i o
Tay 1
Co 2w @ 9 {
Pay 5 '
Co gl 2911 2 1208 20u% 2 8324 338N < 1208
Day 6
[ 2430 x §A53 QS - 0148 ERCE
Iex 1277
2334 41
44794 1543 3058 - GUR G BRE RN
40{H0-386 4042050, ERIFRIFI (R
3% S 4 2 13R2
B

sty Sade s

The plasma concentrations of TMC 114 in predose samples (Coy) of Day 1 of the
different treatments were all below the LLOQ), indicating that a washout period of 7 days
between consecutive treatments was sufficient.

Tables 4 and 5 show the statistical comparison of the pharmacokinetics of TMC114
between treatment ‘A and C and between treatment A and E respectively.

Table 4: Summary of statistical analysis of the pharmacokinetic parameters of
TMC114 of treatment C (TMC 114/RTV/PAR) compared to treatment A
(TMC 114/RTYV).

1.5 meany LS mesns peyalus
Paranicter N . . At 3 3. gt
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3362 34482 HOR Gd e I8 -
NMedian Povdine
Treatmen: o,
o W
Parameter fromment Al freotent €] diflerence
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Table 5: Summary of statistical analysis of the pharmacokinetic parameters of
TMC114 of treatment E (TMC 114/RTV/PAR) compared to treatment A
(TMC 114/RTYV).

1S means L% meas -yafug
Paramiter Treatment AfTreatment 1] #2880 %0 % CF
A | (reterencsl {iesl) Jreatment | Perind § Sequenics
Cop ny mib 13 3261 2504 907 ERR- L1 332722
[ANE T 13 243 243 6.4 116 26123
: I3 SG78 d4733 3. ARy
4 13 40576 40031 ¥319-114 8184
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Parameter Treamment Al freatment E 0% 1
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- s exviuded from finad mede]
RTV

Fig 2 shows the mean plasma concentration-time curves of RTV after oral administration

-0 400 mg TMC114/100 mg RTV b.i.d (treatment A), 20 mg paroxetine q.d. and 400 mg
TMC114/100 mg RTV b.i.d (treatment C), and 50 mg sertraline q.d. and 400 mg TMC
114/100 mg RTV b.i.d (treatment E).

Fig 2: Mean plasma concentration-time curves of RTV after oral
administration of 400 mg TMC 114/100 mg RTV b.i.d (treatment A), 20 mg
paroxetine ¢.d. and 400 mg TMC114/100 mg RTYV b.i.d (treatment C), and 50
mg sertraline gq.d. and 400 mg TMC 114/100 mg RTV b.i.d (treatment E).
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Visual inspection of the mean plasma concentration-time data at steady state reveals a
similar shape of the curves. However, when RTV and TMC 114 were administered with
paroxetine, concentrations in the 5 to 12 hr period were higher compared to the other
treatments.
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Table 6 shows the pharmacokinetic parameters of RTV obtained after oral administration
of 400 mg TMC114/100 mg RTV b.i.d. (treatment A), 20 mg paroxetine q.d., and 400 mg
TMCI114/100 mg RTV b.1.d. (treatment C), and 50 mg sertraline q.d. and 400 mg TMC

114/100 mg RTV b.i.d. (treatment E).

Table 6: Pharmacokinetic parameters of RTV obtained after oral administration of
400 mg TMC 114/100 mg RTV b.i.d. (treatment A), 20 mg paroxetine q.d.,

and 400 mg TMC 114/100 mg RTV b.i.d. (treatment C), and 50 mg
sertraline q.d. and 400 mg TMC 114/100 mg RTV b.i.d. (treatment E).

Pharmacokinetics of ritonavir
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Tables 7 and 8 show the statistical comparison of the pharmacokinetics of RTV between

treatment A and C and between treatment A and E respectively.

Table 7: Summary of statistical analysis of the pharmacokinetic parameters of
RTYV of treatment C (TMC 114/RTV/PAR) compared to treatment A

(TMC 114/RTYV).
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Table 8: Summary of statistical analysis of the pharmacokinetic parameters of
RTYV of treatment E (TMC 114/RTV/SER) compared to treatment A

(TMC 114/RTY).
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Sertraline

Fig 3 shows the mean plasma concentration time curves of Sertraline after oral
administration of 50 mg sertraline q.d. (treatment D) and 50 mg sertraline q.d. and 400

mg TMC 114/100 mg RTV b.i.d

. (Treatment E).

Fig 3: Mean plasma oncentration time curves of Sertraline after oral
Administration of 50 mg sertraline q.d. (treatment D) and 50 mg sertraline

q.d. and 400 mg TMC 1

14/100 mg RTYV b.i.d. (Treatment E)
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Table 9 shows the pharmacokinetic results of sertraline after oral administration of 50 mg
sertraline q.d. (treatment D) and 50 mg sertraline q.d. and 400 mg TMC114/100 mg RTV

b.i.d. (treatment E).

187



Table 9: Pharmacokinetic results of sertraline after oral administration of 50 mg
sertraline q.d. (treatment D) and 50 mg sertraline q.d. and 400 mg
TMC114/100 mg RTYV b.i.d. (treatment E).

Pharmacokinetics of sertraline Trealment D: Treatment Fs

Seriraline TMCIIERTVISER

{mean = 8.y, median (mnged)

a i3 17
Day 1 ' B
Cop neml, 0 4]
Day 3
Cop gl 12240 3706 W18 5 4.5
Day &
Cis. ngianl 1300+ 5927 G308 + 4. -3
Day 7

Cos el

Caig. g 0L WY - 3276

ngml. RESH o8 $.60 ¢ 7441
e B 6H{405-90) 601 00-90)
ALC g, nghonl. 850 172 K40 51154
Cone ngrmL P54 d 809
Fl %o G708 523 3}

16 for Pay 7

Table 10 shows the statistical results of the final model comparing the pharmacokinetics
of sertraline between treatment D and E.

Table 10: Summary of the statistical analysis of the pharmacokinetic parameters of
sertraline of treatment D (sertraline) compared to treatment E

(TMC114/RTV/SER)
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The mechanism for the decrease in sertraline (mainly metabolized through CYP3A4)
exposure by approximately 50 % is currently unknown. One hypothesis (provided by the
sponsor) can be that both TMC114 and sertraline are highly bound (> 95 %) to plasma a-
I-acid glycoprotein (AAG). Therefore, the decrease in exposures can be due to the
interaction at the AAG sites, resulting in decreased total concentration of sertraline in the
presence of TMC114/RTV. However, free drug concentrations would not be expected to
be altered. Although the hypothesis is reasonable, the sponsor did not provide sufficient
data to support the hypothesis.
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Paroxetine

Fig 4 shows the mean plasma concentration-time curves of paroxetine after oral
administration of 20 mg paroxetine q.d. (treatment B) and 20 mg paroxetine q.d. and 400

mg TMC114/100 mg RTV b.i.d (treatment C).

Fig 4: Mean plasma concentration-time curves for paroxetine after oral
administration of 20 mg paroxetine q.d. (treatment B) and 20 mg paroxetine
q.d. and 400 mg TMC114/100 mg RTYV b.i.d. (treatment C)
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Fig 5 shows the plasma paroxetine (a substrate of CYP2D6) concentration versus time

plots for intermediate and extensive metabolizers

Fig 5: Mean paroxetine plasma concentrations versus time in intermediate and

extensive metabolisers.
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Co-administration of paroxetine and TMC114/RTV led to a decrease in plasma

concentration of paroxetine as compared to administration of paroxetine alone. Further,

the magnitude of decrease in paroxetine (a CYP2D6 substrate) plasma concentrations
“was similar for intermediate and extensive metabolisers. '

Table 11 shows the pharmacokinetic parameters of paroxetine after oral administration of
20 mg paroxetine q.d. (treatment B) and 20 mg paroxetine q.d. and 400 mg
TMCI114/RTV b.i.d. (treatment C).

Table 11: Pharmacokinetic parameters of paroxetine after oral administration of
20 mg paroxetine q.d. (treatment B) and 20 mg paroxetine q.d. and 400
mg TMC114/RTV b.i.d. (treatment C).
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Table 12 shows the summary of the statistical analysis of the pharmacokinetic parameters
of paroxetine of treatment B (paroxetine) compared to treatment C TMC114/RTV/PAR).

Table 12: Summary of the statistical analysis of the pharmacokinetic parameters of
paroxetine of treatment B (paroxetine) compared to treatment C
(TMC114/RTV+ Paroxetine).
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7. Safety Assessments

No death or SAE's were reported in this trial. Two subjects, one in each panel,
discontinued the trial due to increased blood pressure, reported during the washout period
after treatment with paroxetine or TMC114/RTV/SER. In addition, three subjects in
panel 2 discontinued due to laboratory-related AEs reported during treatment with
TMC114/RTV/SER (2 subjects) or sertraline (1 subject). (See details in Medical Officer's
review).

8. Conclusion

o The primary pharmacokinetic parameters of TMC114 were not significantly
affected in the presence of sertraline or paroxetine.

‘e Approximately 50 and 40 % decrease in exposure for sertraline and paroxetine
respectively, was observed when co-administered with TMC114.

e Co-administration of paroxetine or sertraline was generally safe and well
tolerated.

e Based on the results of this trial, co-administration of sertraline or paroxetine with
TMC114/RTYV is acceptable. Previous studies have failed to show a correlation
between plasma concentration of SSRIs and antidepressant response. Therefore,
the recommended approach is a careful dose titration of SSRI based on clinical
assessment of the response.

Labeling Recommendation
If sertraline or paroxetine is coadministered with PREZISTA/rtv, the recommended
approach is a careful dose titration of the SSRI based on a clinical assessment of

antidepressant response. In addition, patients on a stable dose of sertraline or paroxetine
who start treatment with PREZISTA/rtv should be monitored for antidepressant response.

pears This WY
On Original
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1. Title
The effect of ranitidine and of omeprazole on the pharmacokinetics of TMC114, co-
administered with a low dose ritonavir, in healthy subjects (TMC114-C122).

2. Objectives

Primary:

e To determine the effect of ranitidine on the steady-state pharmacokinetics of
TMC114, in combination with low-dose RTV.

e To determine the effect of omeprazole on the steady-state pharmacokinetics of
TMC114, in combination with low-dose RTV.

3. Study Design

Phase I, open-label, randomized, three-way crossover trial in healthy subjects to
investigate the effect of ranitidine and of omeprazole on the pharmacokinetics of
TMC114, co-administered with a low dose (100 mg) of ritonavir (RTV), after repeated
dosing. The study population consisted of 18 healthy subjects randomized to the
following three treatment groups.

Treatment A: 400 mg TMC114/100 mg RTV, b.i.d. on Day 1-4, q.d. on Day 5.

Treatment B: 400 mg TMC114/100 mg RTV, b.i.d. on Day 1-4, q.d. on Day 5 +
ranitidine 150 mg b.1.d. on Day 1-4, q.d. on Day 5.

Treatment C: 400 mg TMC114/100 mg RTV, b.i.d. on Day 1-4, q.d. on Day 5 +
omeprazole 20 mg q.d. on Day 1-5.

Within each treatment (A, B, or C), there were two randomization sequences. The
randomization sequences for treatment A were ABC, ACB; for treatment B were BAC,
BCA, and for treatment C were CAB, CBA. All the treatments were administered for 4

- days with an additional moming dose on Day 5. The subsequent sessions were separated
by a washout period of at least 7 days. TMC/RTV was administered in the fed state and
omeprazole and ranitidine were administered in the fasted state. Subsequent sessions
within a panel were separated with a washout period of at Jeast 7 days.

3.1 Discussion of Trial Design, Including Choice of Control Group.

* Ranitidine tablet (150 mg of ranitidine as ranitidine hydrocholoride, Zantac®) and
omeprazole (containing 20 mg of omeprazole, Prilosec®) as delayed release
capsule were used in this trial. Ranitidine was administered at a dose regimen of
150 mg b.i.d. within 15 minutes before breakfast and dinner (treatment B) and
omeprazole was administered at 20 mg q.d. within 15 minutes before breakfast
(treatment C). These are recommended oral dose regimens for ranitidine and
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omeprazole in patients. TMC114/RTV had to be taken within 15 minutes after
completing the breakfast or dinner.

o Ranitidine, omeprazole, and TMC114, co-administered with a low dose ritonavir,
were administered for 5 days to allow plasma drug concentrations to reach steady
state.

e The objective of this trial was to investigate the effect of increasing intragastric
pH on the pharmacokinetics of TMC114/RTV. Therefore, this trial was
conducted as a 1-way design and pharmacokinetics of ranitidine and omeprazole
was not determined.

e A washout period of at least 7 days between subsequent sessions was considered
to be sufficient to avoid carry-over from one session to the next, considering
terminal elimination half-lives of about 3, 1, 4, and 16 hours for ranitidine,
omeprazole, RTV, and TMCI 14 respectlvely

4. Drugs Used in the Trial
Table 1 shows the drugs used in the trial.

Table 1: Description of Drugs Used in the Trial

. |TMC114 - |RTV | Ranitidine | Omeprazole
Dosage | Tablet (FO01) Capsule Tablet Capsule
Form = | -

' Strength 400 mg 100 mg 150 mg 20 mg

"Batc

| 4322PD1098 097772E21 | 3ZP0701 M7902

i April 2005 Sep 2005 Jan 2005 Dec 2004

5. Sainple Collection, Bioanalysis, and Pharmacokinetic Assessments

For pharmacokinetic assessments, plasma samples were collected at pre-dose (within two
hours before TMC114/RTV intake) on day 1, immediately before TMC114/RTV intake
on days 3 and 4, and pre-dose and at 0.5, 1, 1.5, 2, 3,4, 5, 6, 9, and 12 hrs post dose on
day 5. The plasma concentrations of TMC114 and RTV were determined simultaneously
using a validated LS-MS/MS method. ‘

Pharmacokinetic Assessments

Pharmacokinetic (non compartmental) and statistical analysis was performed using
Winnonlin/  —e—  t0 compute the standard pharmacokinetic
parameters. Descriptive statistics were calculated for the plasma concentrations of
TMC114 and RTV at each time point and for the derived pharmacokinetic parameters.
The primary pharmacokinetic parameters were Cop, Crin, Cimax, and AUCj2,. The least
square means of the primary parameters for each treatment group were estimated with a
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linear mixed effects model, controlling for treatment, sequence, and period as fixed
effects and subject as random effect.

6. Results

6.1 Subject Disposition

18 subjects were randomized into three treatment groups. 16 subjects were administered
all the three treatments (1 subject discontinued after treatment C in session 1 due to an

adverse event and 1 subject was randomized but did not receive any treatment ).

Table 2: Demographics in Study TMC114-C122

A subjects
N=17
Age yrs 1 26
Median (r‘arrig ] (19-53)
_Height;em - 169
.j«Medlan (range) "1 (150-183)
©1 69
(46-101)

953w
- 8(47 %)

6.2 Pharmacokinetic Analysis
TMC 114

Fig 1 shows the mean plasma concentration-time curves of TMC 114 on Day 5, after oral
administration of TMC114/RTV (treatment A), TMC114/RTV/Ranitidine (treatment B)
and TMC114/RTV/Omeprazole (Treatment C).

Fig 1: Mean plasma concentration-time curves of TMC 114 on Day 5, after oral
administration of TMC114/RTYV (treatment A), TMC114/RTV/Ranitidine
(treatment B) and TMC114/RTV/Omeprazole (Treatment C).

2800

Plasma sone_of TMC1 14 ingimls

1000
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Table 3 shows the pharmacokinetic parameters of TMC114 obtained after oral
administration of TMC114/RTV (Treatment A), TMC114/RTV/Ranitidine (Treatment B)
and TMC/RTV/Omeprazole (Treatment C).

Table 3: Pharma'cokinetic results of TMC 114 after oral administration of
TMC114/RTV (Treatment A), TMC114/RTV/Ranitidine (Treatment B)
And TMC/RTV/Omeprazole (Treatment C). '

. ok e 7 Treatmest A breatroven i3 Treatmem €72
froarmacokioese s of IMO L TARCTIARTY FACLIRTY INVCVIARTY
. 61,100 oz buidd 33190 g bl 209, §183 rog h.Ld.
AE 1, rerdias anul anid
rnitidine JE8 g b ia | _amepracots 2me ..
i in [

R Mot Qs able o 1B ety

Plasma concentrations of TMC114 in predose samples (Con) of Day 1 of the different
treatments were all below the LLOQ, indicating that a washout period between
consecutive treatments was sufficient.

Table 4 and 5 show the statistical comparison of the pharmacokinetics of TMC114
between treatment A and treatments B and C. ‘

Table 4: Summary of statistical analysis of the pharmacokinetic parameters of
TMC114 of treatment B (TMC 114/RTV/Ranitidine) compared to
treatment A (TMC 114/RTV).

Least sgiuare means | o S L g op p-rafie
HRAs Ao, ©n
Treaunent | Treatmem
[ A B Treavment | Perad | Seguence
Parameier ’ freference) (et}
e pginl i6 3282 332 3012 ooz 0.8374
apml. i 263 2486 L9420 806001 | DOSSE
i6 NP REEH) B AR ESU B 1 4440
1A J0h41) 34804 A iy d - jig (DR RN
Muedian p-vidite
Treamsent | Teeaunent
A H
Parameter w | reRvawer|  (eld G0, U1 Tresmmant ] Perod | Seguence
Tou b i6 A1 33 000 (0505 - (0.8 @ gsa fo 3gsal (1707
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Table 5: Summary of statistical analysis of the pharmacokinetic parameters of
TMC114 of treatment C (TMC 114/RTV/Omeprazole) compared to
treatment A (TMC 114/RTYV).

1¢a1st SQUATS PIRANS Leasd sqpaare GO £ vt
RIS (G %e

Treaunent | T

n A Tremment | Persod | Soguence
Porameter freferenced| (st
' 6 | 3m3 1438 a5 120 60613
i4 2653 3864 G2 & . 123 003338
w0 | os6nd 3755 959 10w .
i6 47288 49072 PARERIE) [EERISH - 00884
Median s-vioe
Treatmwent | IRmest L oo
A IS e
Puarameter u  |ireterencedy (st median G0 117 | Tremmuent | Persod | Soquence
Ve B i¢ .40 33 .01y (-0 FS o MY R G J ITEH O aved

90 confidencs intervals,
- exeided from fned nusded

No significant treatment effects on Con, Crmin, Cmax, and AUC 2, of TMC114 were
observed when comparing values between treatment A (TMC114/RTV) and treatment B
(TMC114/RTV/ranitidine) or treatment C ((TMC114/RTV/omeprazole).

RTV

Table 6 shows the pharmacokinetic parameters of RTV obtained after oral administration
of TMC114/RTV (Treatment A), TMC114/RTV/Ranitidine (Treatment B), and
TMC114/RTV/Omeprazole (Treatment C).

Table 6: Pharmacokinetic parameters of RTYV obtained after oral administration of
TMC114/RTV (Treatment A), TMC114/RTV/Ranitidine (Treatment B),
and TMC114/RTV/Omeprazole (Treatment C).

or - o Treatnwat A: reatment B: Trestment €
harmazakinage of RY PMCHERTY TACTLRTY TACHSRTY
AHHE L me bad AB0S100 g B, S0 100 nr i,
Foeian Sk 1, meddin and and
yanitidine 18 me bid, | emeprazade 28 mg g.d.
i to t
B it 1
&5 1 A5 340 L) i
[N S R S N340 Mg

2 i
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No significant treatment effects on Cop, Cinax and AUC), of RTV were observed when
comparing values between Treatment A (TMC114/RTV) and Treatment B
(TMC114/RTV/ranitidine) or Treatment C (TMC114/RTV/omeprazole).

In the presence of omeprazole (Treatment C), Cin values of RTV were statistically
significantly lower compared to TMC114/RTV given alone (Treatment A). Based on the
ratio of the LSmeans, Cyin decreased by 26% when TMC114/RTV was co-administered
with omeprazole, however, in the presence of ranitidine (Treatment B), no statistically
significant differences in Cpin of RTV were observed compared to treatment with
TMC114/RTV alone.

7. Safety Assessments

Fifteen subjects (88%) reported an AE during this trial. Apart from 2 grade 3 events in
one subject during the follow-up period, all other 69 AEs were grade 1 or grade 2 in
severity. Six grade 2 events were noted for 4 subjects (24%). No deaths or SAEs were
reported in this trial. AEs leading to withdrawal were reported for 1 subject, 1.e.,
maculopapular rash. This subject discontinued the trial on Day 3 of the washout period
after Treatment C (Session 1). (See details in Medical Officer's review).

8. Conclusion
e The systemic exposure to TMC114 and RTV was not significantly affected when
ranitidine or omeprazole were added to treatment with TMC114/RTV.
e Based on the results of this trial, no dose adjustments are necessary when
TMC1 14/ritonavir is combined with ranitidine or omeprazole.

Reviewers Note

Although the study evaluated the lower, over-the-counter, dose of omeprazole, there is no
mechanistic reason to expect an interaction with higher doses of omeprazole.

Labeling Recommendation

PREZISTA/rtv can be coadministered with H2-receptor antdgom‘sts and proton pump
inhibitors without any dose adjustments. :

Phase 1V Commitment
Since the plasma concentrations 