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1. Executive Summary

Darunavir (TMCl 14) 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 infectionin adults. The clinically recommended dose1s 600 mg
darunavrr/ 100 mg ritonavir b1.d.

The accelerated approval decision for darunavir is based on the 24—week data generated
in pivotal Phase 11B 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 (TMCl 14-C208 and TMCl l4—C215). The data from the

ongoing Phase III trials were not used to support the current submission.

The sponsor conducted 35 clinical trials to characterize the biopharrnaceutics (12 trials),
pharmacokinetics (4 trials), potential of darunavir to prolong the QT interval (1 trial), and
drug—drug interaction potential of darunavir (l 8 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 Ilb trials.

1.1 Recommendation

The Clinical Pharmacology and Biophannaceutics Information provided by the Sponsor
is acceptable.

1.2 Phase IV Commitments

The following postmarketing commitments (PMCs) will provide further information

regarding the safe and effective use of darunavir/11v in the target population. PMC # l
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/11V 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 interaction study between Darunavir/11v b.1. 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 bid. 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 infection

in adults. The clinically recommended dose13 600/100 mg b1d.

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 (investigatoréselected

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 ICso). The primary driver for response rate

is the fold change (FC; measure of the fold-increase in the 1C50 value relative to a

standard IC50 value for a wild—type HIV-l 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 IC50

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.



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

relationship between darunavir exposure (measured by AUC24h) and maximum

change in cholesterol, lipids and LFT markers as well as in the incidence of
adverse events.

0 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 llb studies in HIV—1 infected subjects).

Table 1: Summary of Exposure Parameters (based on intensive sampling in

the PK sub-study) in studies TMCl 14-C202 and TMCl4—C213
' (pivotal Phase llb 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.i.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

in 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 Cmin 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) is 37 % and 82 % respectively.

0 In vitro results suggest that darunavir is a P—gp substrate.
0 In vitro studies have shown that darunavir is a CYP3A substrate. This was further

confirmed in viva 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 240Kca1 (12 gms fat) to

928Kcal (56 gms fat).

Distribution

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

Darunavir is mainly present in the plasma, with limited distribution to the

erythrocytes, and is mostly bound to (1-1 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

I4C—TMCl 14 (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 isozymes 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 l4C-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 is excreted unchanged in the urine. In addition, the % of absorbed drug

eliminated through the renal route is < 10 %. These results suggest that renal
elimination is 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/0r 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. ,

The exposure to darunavir was positively correlated with baseline AAG

concentrations in plasma. There was a trend towards higher darunavir AUC24h

and cab in subjects with higher concentrations of AAG in plasma at baseline.

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 (CLcrbetween 30—60
mL/min, n = 20) is not clinically relevant.

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 (F016) 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.

0 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/hypnbtics (midazolam, tn'azolam) and HMG-CoA reductase

inhibitors (lovastatin, simvastatin) ’

0 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
PIs.



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 Effect on
§Class: Concentration of
§Drug Name Darunavir
' or

Concomitant Drug

- Clinical-Cornment

  

'iHlV-A‘ntiviral Agents: VNon-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs)
 

§Efavirenz* i darunavir
i T efavirenz

  Co-administration of darunavir/rtv and

efavirenz decreased darunavir AUC by

13% and cm by 31%. The clinical :
significance has not been established. The;
combination of PREZISTA/rtv and

efavirenz should be used with caution.
 

_

<—> darunavir§Nevirapine*
i T nevirapinei.1

PREZISTA/rtv and nevirapine can be co-

administered without any dose
adjustments.

 
 

ngvjAntiyirai Agents; Nucleoside Reverse Transcriptase Inhibitors (NRTIs)  

§Didanosine

SE

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).
 

<—> darunavir

T tenofovir
§Tenofovir Disoproxil
iFumarate*

 FPREZISTA/rtv and tenofovir disoproxil
fumarate can be co-administered without

any dose adjustments.
  

§HIV5Antivirai Agents: HIV-Protease inhibitors (Pls)
 

<—> darunavir

' <—> atazanavir

;(The reference regimen for

gatazanavir was
gatazanavir/ritonavir 300/100

§Atazanavir* PREZI§TAlrtv and atazanavir (300 mg ’
q.d.) can be co-administered. 
 

 

3mg q.d.) ‘7 _

glndinavir" I T darunavir

: (The reference re imen for T mdmavrr The appropriate dose of indinavir in
gindinavir was 9 - combination with PREZISTA/rtv has not
i. . . . . been established. The reference regimen
ngdinaVIr/ntonawr 800/100 mg . used in the study was not approved ‘
gb.i.d.) '

idpinavir/ritonavir" J, darunavir . _. rDue to decrease in thegexposure (AUC) of'
T Lopinavir darunavir by 53%, appropriate doses of
 

 
the combination have not been 

  



 

' aquinavir* 

 

i darunavir

<—> saquinavir 
established. Hence, it is not
recommended to coadminister

lopinavir/ritonavir and PREZISTA, with or

without an additional low—dose of ritonavir,

Due to a decrease in the exposure (AUC) I
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.

  ther Agents

: ntiarrhythmics: T antiarrhythmics Concentrations of bepridil, lidocaine,
ibepridil, quinidine and amiodarone may be
glidocaine (systemic), increased when coadministered with
Equinidine, PREZISTA/rtv. Caution is warranted and

, therapeutic concentration monitoring, ifjamiodaronei

 

available, is recommended for

antiarrhythmics when coadministered with

PREZISTA/rtv. _
 

§Anticoagulantz
§Warfarin
2s
l

ia
.}ie

Antidepressant:
jTrazodone

iAnti-infective:
=Ecl_arithromycin*

 

 

1 l warfarin
<—> darunavir

“"""‘”‘""‘f................................................ m. . _...

. T Trazodone .

' T clarithromycin

, when coadministered with PREZISTA/rtv.

. should be considered.

Warfarin concentrations may be affected

It is recommended that the international

normalized ratio (INR) be monitored when
warfarin is combined with PREZISTA/rtv.

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. lf trazodone is used with a

CYP3A inhibitor such as PREZISTA/rtv,
the combination should be used with
caution and a lower dose of trazodone

 
 

No dose adjustment of darunavir or
clarithromycin is required for patients with

normal renal function. For patientswith
renal impairment, the following dose
adjustments should be considered:

- For subjects with CLcr of 30-60

mL/min, the dose of clarithromycin

should be reduced by 50%.
o For subjects with CLcr of <30

mL/min,

the dose of clarithromycin should
be

reduced by 75%.

  



  

EAntifungals:

Eketoconazolei
Eitraconazole,

Evoriconazole

T ketoconazole

T darunavir

T itraconazole

- (not studied)
i voriconazole

. (not studied)

Ketoconazole and itraconazole are potent
inhibitors as well as substrates of CYP3A.

Concomitant systemic use of
ketoconazole, itraconazole, and

W

: 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.

3 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.

 

iAntimycobacterial:
ERifabutin"

gNote: Due to dropouts, the
Estudy results were not
ginterpretable.

rT—rifabutin
i darunavir

. Rifabutin is an inducer and substrate of

CYP450 enzymes. Concomitant use of
. rifabutin and darunavir in the presence of
f 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. .

 
  

ECalcium Channel
EBlockers:

Efelodipine,
inifedipine,
Enicardipine

ErCorticosteroid:
Edexamethasone
fluticasone propionate

 
T calcium channel
blockers

l

J, darunavir

T fluticasone

propionate

 

 

' Use with caution". Systemic

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.

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/rtvmay
increase plasma concentrations of

fluticasone propionate. Alternatives should
be considered, particularly for long term
use.

 
 



  

‘1‘ Atorvastatin
T Pravastatin

iHMG-CoA

gReductase Inhibitors:
EAtorvastatin*

EPravastatin*

 
g’i'izliieceptoF’KH’E'QEEEiEi;"""""“ <——>darunaVIr
gand Proton Pump Inhibitors:
gomeprazolei

1.

_ When atorvastatin and PREZlSTA/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
be considered based on the clinical

. response.

When PREZlSTA/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.

[SEEZISTA/rtv can be coadifiifiigié—Eé'EWit—ii

, H2—recept0r antagonists and proton pump
inhibitors without any dose adjustments.
 
iranitidine*

Elmmunosuppressants: T
gcyclosporine, immunosuppressants
gtacrolimus,
isirolimus

Plasma concentrations of cyclosporine,

tacrolimus or sirolimus may be increased
when coadministered with PREZlSTA/rtv.

Therapeutic concentration monitoring of
the immunosuppressive agent is
recommended for immunosuppressant

agents when coadministered with
PREZlSTA/rtv.

 

§Narcotic Analgesic: {L methadone
Emethadone

i

i ethinyl estradiol——
i norethindrone

EOral
EContraceptives/estrogen:
éethinyl estradiol

Enorethindrone

§(study completed; results not
gpart of NBA submission)
 

§PDE-5 inhibitors:

§si|denafi|*,
ivardenafil,

Etadalafil

T PDE-5 inhibitors

 When methadone is coadministered with

 
. PREZlSTA/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.
 

Plasma concentrations of ethinyl estradiol

' may 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
PREZlSTA/rtv.

Concomitant use of PDE-5 inhibitors, with
PREZlSTA/rtv should be done with
caution. If concomitant use of

PREZlSTA/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 0
single dose not exceeding 10 mg dose ini .

g 72 hours, IS recommended.

i 

gSelective Serotonin 2:) darunavir If sertraline or paroxetine is
Reuptake Inhibitors (SSRIs): l sertraline coadministered with PREZISTA/rtv, the

isertralinei ' l paroxetine recommended approach is a careful dose
iparoxetine* titration of the SSRl 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 (F001 and F002). This higher

exposure was not clinically relevant because:

0 Population pharmacokinetic analysis showed that the relative bioavailability of

the commercial formulationwas 18 % higher as compared to the clinical trial

formulation in HIV—1 patients.

0 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. '

o No apparent relationship was observed between exposure and safety endpoints for
study TMCl 14—C215 (Phase llb 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, Pharrn. 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 [(l S,2R-3-[[(4-aminophenyl)sulfonyl](2—

methylpropyl)amino]—2-hydroxy-l-(phenylmethy])propyl]~carbamic acid (3R,3aS,6aR)—

hexahydrofiiro[2,3-b]furan-3-yl ester. The molecular formula is C27H37N307S and its

molecular weight is 547.66. Darunavir has the following structural formula:

<f—\>
(Kl/Q

> 1*) \\S//” 11‘0/Lt 11 /'- on

{ ”(\H
("-3H

The composition of the proposed to—be-marketed formulation — is shown below.

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

  
 TlVlCl 14 Ethanolate '

Microcrystalline cellulose and colloidal
_ silica
Cros oovidone

Manesium Stearate

Total Core Weight

OPADRY Orange Film Coat

I Total Tablet Weight

  

  

  
 

 
  
 
 
 

 
 

 

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.

12



2.2 General Clinical Pharmacology

2.2.1. What are the design features of the clinical pharmacology and clinical studies

used to support closing or claims?

The sponsor collected pivotal efficacy and safety data from the following two Phase 11b
trials:

TMC1 14-C202 (POWER 2)

A Phase II, randomized, controlled, partially blinded trial to investigate the dose response
of TMC1 14/RTV in 3—class-experienced HIV—infected subjects, followed. by an open
label period on the recommended dose of TMC1 l4/RTV.

TMC114—C213 (POWER 1)

A Phase II, randomized, controlled,'partially blinded trial to investigate the dose response-
of TMC1 14/RTV in 3—class-experienced HIV-infected subjects, followed by an open
label period on the recommended dose of TMC1 l4/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 (Pl) 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 (TMC1 14-C202, TMC114—C213, TMC1 14-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)
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Virologic Responders
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HIV—1 RNA below

baseline through Week 24
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69%

due to adverse events
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other reasons.

3Subjects who did not achieve at least a confirmed 0.5 logm HIV—1 RNA drop from
baseline at Week 12

bSubjects with an initial response (confirmed 1 logo drop in viral load), but without
confirmed 1 logo drop in viral load at Week 24 '

CSubjects who never reached a confirmed 1 logo 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 TMC] 14-

C202 and TMC114—C213 was confirmed virologic response at Week 24, defined as a

decrease in viral load of at least 1.0 loglo 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
fiill suppression (defined as viral load < 50 copies/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?

14



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

2.2.4.]. 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 (IQ) is the ratio between steady-state trough

concentration and the baseline IC50 value. Thus IQ combines the drug
concentration and the susceptibility of a patient's virus to darunavir. Larger

IQ values are correlated with a higher response rates using logistic regression

analysis.

Log Reduction in Viral Load
RNA < 50 Copies/ml

  
o 1 2 3 4 o 1 z 3 '4

LOG10(IQ) LOG10(COH)
0 1 Z 3 4

LOG10(IQ) LOG10(COH)
ProbabilityofBeingaResponder Probability01BeingaResponder

The figure below summarizes darunavir exposure, IC5O, and fold—change values by

darunavir IQ quartile. As illustrated, patients with the lowest IQ values in Q1 (and lowest

response rate) have the highest IC50 values (increase in resistance). Fold-change (FC) is

a measure of the fold—increase in the 1C50 value relative to a standard 1C5» value for

a wild-type HIV-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 is 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 IQ quartiles.

Hypothetically, doubling of the trough concentrations would increase the IQ to a value

that falls within second IQ 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.
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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 AUC24h)

and maximum change in cholesterol, lipids and LFT markers as well as in the
incidence of adverse events.
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2.2.4.3. Does darunavir prolong QT or QTc interval?

The sponsor conducted a definitive QT study (TMCl l4-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.

2.2.4.4. 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.]. 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 llb trials) in study
TMCl l4-Cl37. The results from the in vitro studies shoWed that darunavir is a

substrate of CYP3A4. To achieve adequate TMCI 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.

2144-3 455.1356;va dc.” 1-4533 'ébtfé‘oo mud—o.”"i:‘~i.'~'(i3'165'8§"§€.2§
E—o—comxeo rm n i :1 + 80511131)- m5: b id §

 
  

P1251115rm:cfififlt‘t142-"ha}
590.

0.  
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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).

Mean (CV %) Geometric Mean (min—_—

3.0 [1.5—4.0]
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Table 4: Summary of pharmacokinetic parameters of TMC114 in HIV-1

infected subjects.

hm: Median (Range): Mean 1 SD
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2.2.5.2. How does the PK of darunavir and its major active metabolites in

healthy volunteers compare to that in patients?

The primary 24-week analysis of integrated data from study TMC114—C202 and

TMC] l4—C213 (Pivotal Phase Ilb studies) indicated that exposure to darunavir

was positively correlated with baseline alpha-l acid glycoprotein (AAG)

concentrations in plasma.

The comparison between data obtained in HIV—1 infected subjects (TMC114-

C202 and TMCl 14—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.

18



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)Vand data
obtained in healthy subjects (TMC114-C137).
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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, in vitro studies have shown
that darunavir is a CYP3A substrate.

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

» resulted in a significant increase in darunavir exposure. The results from trial

' TMC114-C114 (absolute BA study) showed that after oral administration of 600

mg TMCI 14/ 100 mg RTV, the systemic exposure to darunavir was increased by

approximately 14-fold (net "pharmacokinctic 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). Damnavir was mainly present in the plasma, '

with limited distribution to the erythrocytes, and was mostly bound to or-l 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 14C—TMC] 14 in the presence of rito'navir, 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 (TMCl 14-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 firrther 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 TMC1 14. TMC114 itself was also 'glucuronidated.

The results from the mass balance study (TMC114-C109) showed that at 48 hours

after dosing with l4C—TMC] 14 (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 14C—TMC] 14 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 TMCl l4—C213 (pivotal Phase.
llb 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 llb studies in HIV-1 infected subjects).
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In addition, Bayesian estimates of darunavir pharrnacokinetic parameters from

sparse sampling in trials TMCl l4-C202 and TMC114—C213 also suggested a less

than dose proportional increase within the q.d. (400/ 100 mg [n = l 18] and

800/100 mg [n = 118]) and the b.i.d. regimens (400/100 mg [n = 113] and [n =

119]), however, based on the analysis, a 50 % increase in dose (from 400 mg b.i.d

to 600 mg b.i.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

  
2.2.5.9. How do PK parameters change with time following chronic

dosing?
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2.3

2.3.1.

The pharmacokinetics of darunavir was determined in the pharmacokinetic sub-study,

conducted as part of trials TMCl l4-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 lIb studies

(based on intensive sampling) at week 4 and 24.
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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 TMCI 14—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 ofvariability?

The data were not available to determine the intra—patient variability. The

integrated pharmacokinetic data generated at Week 24 in study TMC] 14—C202

and TMCll4-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 exposure 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 llb trials

suggested that the pharmacokinetics of darunavir are not considerably different
across the age range (18—75 years; n = 12 Z 65 years) evaluated in HIV-1 infected

subjects.

2.3.2.2. 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 AUC24h and C011 for darunavir in

females than males was observed, which was most pronounced at the 400/ 100 mg

q.d. and 400/ 100 mg bid. groups. This trend was not observed in Study _

TMCI l4—C213. In the primary 24— week analysis of integrated data from studies

TMC114—C202 and TMCl 14—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).
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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.

2.3.2.5. Renal Impairment

The pharmacokinetics of darunavir has not been studied in subjects with renal

impairment. 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 (CLcr 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

impairment. 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?
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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 1 drug—drug

interaction studies and the potential effect of concomitant medication was also explored

in study TMCl l4—C215 via a drug—drug interaction screen. The subjects in this Phase 11b

rollover study were HIV—l positive and were administered the clinically recommended

dose (600/100 mg b.i.d.) using the commercial formulation (F016).

2.4.2. Drug-Drug Interactions

2.4.2.1. 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 TMCl 14

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 TMCl 14 (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 TMCl 14 on the activity of human liver microsomal

CYP2B6, CYP2C9, CYP2C19, CYP2D6, and CYP3A4/5 was studied. Based on

UK, values, the in viva inhibitory potential of TMCl 14 on CYP3A4 enzyme is

high. However its inhibitory potential on CYP2B6, CYP2C9, CYP2C19 and

CYP2D6 is low. (see section 2.4.2.3) '

2.4.2.2. Is the drug a substrate of CYP enzymes? ls metabolism influenced

by genetics?

Yes, darunavir is a substrate of CYP enzymes. In human liver microsomes

(HLM), only ketoconazole (predominantly CYP3A inhibitor) showed significant

inhibition 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 11b trials,

ritonavir was used as a "pharmacokinetic enhancer" and co-administered with
darunavir.
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2.4.2.3. ls 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, CYP2A6,

CYP2B6, CYP2C9, CYP2C19, CYP2D6, CYP2E1, 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 (Ki = 0.4 11M).
The K,- values for the other CYP enzymes were at least 60-fold higher, and the

resultant l/Ki values were all <1, indicating a significantly lower affinity (as
compared to darunavir) for CYP3A. However, for CYP2C9, CYP2C19, and
CYP2D6, the UK; ratio was >01.

In vivo, the combined effect of TMC] l4/RTV is relevant. In an in vivo study
with the sensitiVe CYP3A substrate sildenafil (TMC114—C128), the
administration ofTMC114/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.
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An in vitro study with primary hepatocytes assessing mRNA activity (TMCl 14-
NC171) showed a slight induction of CYP3A by darunavir at a concentration of

50 11M, which is approximately 4— to 5 times the in vivo Cmax value of 11.8 11M

(6468 ng/mL) obtained for darunavir in plasma after administration of ‘
darunavir/RTV 600/100 mg bid. in HIV— 1 infected subjects (trials TMC] 14-

C202 and TMCl 14—(3213). However, additional studies are needed to assess the

m viva CYP induction potential of darunavir

2.4.2.4. 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 ofp-gp by darunavir)
is currently being investigated in study TMCll4-C150 (drug-drug interaction
study between darunavir and digoxin).
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2.4.2.5 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.

2.4.2.8 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 (DD‘Is) 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.

0 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).

0 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: Pharmacokinetic Parameters for Darunavir in

the Presence of Co-administered Drugs.

LS Mean Ratio % (90% CI) of
Mill:

Pharmacokinetic Parameters

With/Without Coadministered

Drug
No Effect =1.00 

Co-

Administered

Drug
 

b.i.d.T 0.96-1.09 0.94-1.12 0.88-116

lndinavir 800 mg b.i.d. 400/100 mg fl-lll. 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
Ritonavir b.i.d. 0.51 —0.74 0.40-0. 55 0.29—042

0.83

(0.75-0.92) (0.63-0.86) (0.47-0. 72)
Saquinavir 1000 mg b.i.d. 400/100 mg
hard gel b.i.d.
capsule

Co-Administration With Other Antiretrovirals

b.i.d. 0.72-1.00 0.75-1.01 0.54-0.87

Nevirapine 200 mg b.i.d. 400/100 mg n-l124b.i.d. 1.14-1.73 0.97-1.57 0.79-1.32

Tenofovir 300 mg q.d. 300/100 mg 1‘ 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 Dru . s

Clarithromycin 500 mg b.i.d. 400/100 mg » 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 F._. 1.73b.i.d. 1. 04-1.40 1 .23-1 .65 1.39214
Omeprazole 20mg q.d. 400/100 mg .

b.i.d. . . 0.96- 1.13)((0.93- .
Paroxetine 20 mg q.d. ' 400/100 mg ' . . .

b.i.d. . . (095-1. 10) (0. 96- 1. 19)
Ranitidine 150 mg b.i.d. 400/100 mg

b.i.d.

Sertraline . . 400/100 mg 1.01 0.98 094
b.i..d 0..89—114 0.-.84114 0.76—1.16

N— number of subjects with data; — —no information available.
q.d. —daily

T b.1.d.— twice daily
1 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
darunavirlritonavir.

   

 

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
WithNVithout Darunavir

oDose/Schedule No effect =1.00
Administered Administered Darunavir/

Drug Dru . rtv Cmax AUC
Co-Administration With Other Protease Inhibitors

Atazanavir 300 mg q. d. "/100 400/100 mg 13 ' (_)
ngTqu when b.i.d.T
administered alone

  
  

 

 
 

 
 

  
 

 
 

o-

 

 
 

 

 
 

 
 

 

 
 

 
 

0.89 1.08

(0.78—1.01) (0.94-1.24)

1.52

(0.99-2.34) 300 mg q.d. when
administered with
darunavirlritonavir

 

 

 
 
 

   

 
 

 Indinavir 

 

800 mg b.i.d./100
mg RTV b.i.d. when
administered alone

400/100-mg

b.i.d.
 
 

 

 
 

 
 
 
 

1.08 1.23

(0.95-1.22) (1.06—1.42)

2.25

(1 .63-3.10) 800 mg b.i.d. when
administered with

darunavirlritonavir
 

 

 
 
 

 

 
 
 

 
 

  
 

 

 
   
 
 

 
 
  

 
 

 
 

 

 
 
 

   
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
hard gel mg RTV b.i.d. when b.i.d. .
capsule administered alone

 
 

 
 

 
 

0.94

(0.78-1.13)

0.94

(0.76-1.17)

0.82

(0.52-1.30) 1000 mg b.i.d. when
administered with
darunavirlritonavir
 

  

 
 
 
 

 
 

 

 
Co-Administration With Other Antiretrovirals

  
 

 
 
 

 
 

 
 
 

 
  
 

  
 

 
 

 
 
 

Efavirenz 600 mg q.d. 300/100 mg 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 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 1.24 1.22 . 1.37
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Disoproxil
Fumarate

Co-Administration With Other Dru us

Atorv'astatin 40 mg q.d. when
administered alone

 

 
- (1.08-1.42) (1.10-1.35)

17 T 1.26 1.57 2.74
1.03-1.54 1.35-1.84 2.30—3.26

15 T 2.11 3.12 9.68

(1 .81-2.44) (2.65-3.68) (6.44-
14.55

Paroxetine - 20 mg q.d. 400/100 16 i, 0.64 0.61 - 0.63

m- b.i.d. 0.59-0.71 0.56-0.66 0.55-0.73

sinle dose m b.i.d. 0.95-2.82 1.23-2.66

Sertraline 400/100 1 0.56 0.51. 0.51
m b.i.d. 0.49-0.63 0.46-0.58 0.45-0.57

Sildenafil 100 mg (single dose) 400/100
administered alone mg

b.i.d.

For tables 10 and 1 I, further details and discussion'are available in the individual study
reviews.

 

  
 

 

 

(1.19-1.57)

1.81

(1 .37-240)

300/100

mg b.i.d.
 

   
 

  
 
 

0.56

(0.48-0.67)

0.85

(0.76—0.97)
 

 
 

  
  
 

 

10 mg q.d. when
administered with
darunavir/ritonavir

500 mg b.i.d.

  

 
 

 
 

  
 
 

 
 

 

 400/100

mg b.i.d.
400/100

mg b.i.d.

Clarithromycin

Ketoconazole 200 mg b.i.d.

   
   

 
       

 

 

 
 

 
 

 
 

  
  
 

0.62

(0.55-0.70)

0.97

(0.86-1.09)
 
  

 

25 mg (single dose)
when administered with

darunavir/ritonavir

[\l = number of subjects with data;- = no information available.
q.d. = daily

T b.i.d. = twice daily

  
 

_\ O)

 

- 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. ,

o The results from the studies were extrapolated to the clinically recommended

dose (600/ 100 mg b.i.d) based on the following considerations:

0 Considerable overlap in the exposure between the 400/ 100 mg and

600/100 mg TMCl 14/RTV. Therefore, if no significant interaction was

observed at 400/100, the data can be extrapolated to 600/100.

0 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.

0 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
Pls.

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.
 

EConcomitant Drug
EClass:
EDrug Name.aI

E.‘__‘_._n-__—____
EHlV-Antiviral Agents: Non-N

Effect on

, Concentration of
Darunavir
or

Concomitant Drug

Clinical Comment

 

ucleoside Reverse Transcriptase Inhibitors (NNRTls) 

EEfavirenz*I
i

.
i .z

i
'i

 

i darunavir

T efavirenz

 

Co-administration of darunavir/rtv and

efavirenz decreased darunavir AUC by
13% and Crnln by 31%. The clinical
significance has not been established. The
combination of PREZISTA/rtv and

efavirenz should be used with caution.

 

E evirapine”

5I
(——) darunavir

T nevirapine

PREZISTA/rty and nevirapine can be co—
administered without any dose
adjustments.
 

EHlV-Antiviral Agents. Nucleoside Reverse Transcri
EDidanosine
iiil

a
i

 
ETenofovir Disoproxil
EFumarate*

<—> darunavir

T tenofovir

l

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

EREZISTA/flT/“ET‘l—d tenofovir disoproxil I

ptase Inhibitors (NRTIs)
ItIs 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).

fumarate can be co--administered without
any dose adjustments.

  

EAtazanavir"

E(The reference regimen for
Eatazanavir was
Eatazanavir/ritonavir 300/100

Emg q.d-l

Elndinavir*

=E(The reference regimen for

<—> darunavir

<—> atazanavir

T darunavir

T indinavir

PREZISTA/rtv and atazanavir (300 mg
q.d.) can be co—administered.

 
The appropriate dose of indinavir in
combination with PREZISTA/rtv has not

been established. The reference regimell
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Iindinavir was
Iindinavir/ritonavir 800/100 mg

used in the study was not approved.

 

'ILopinavir/ritonavir" I darunavir

  
bue to decrease in the exposure (AUC) of’

  
  

 

I
I

I
II

 

I T Lopinavir darunavir by 53%, appropriate doses of
i the combination have not been
I established. Hence, it is not

I recommended to coadminister
I lopinavir/ritonavir and PREZlSTA, with or g
I without an additional low-dose of ritonavir.

Iéaquinavifl J, darunavir Due to a decrease in the exposure (AUC)
I (_> saquinavir of darunavir by 26%, appropriate doses of
I the combination have not been =

I established. Hence, it is not
I ' recommended to coadminister saquinavir "
I and PREZlSTA, with or without low-dose
I ritonavir.

Ether Agents .. . .
Antiarrhythmics: ' T antiarrhythmics Concentrations of bepridil, lidocaine,

‘Ibepridil, quinidine and amiodarone may be
Ilidocaine (systemic), increased when coadministered with

Iquinidine, PREZlSTA/rtv. Caution is warranted and
EIamiodarone therapeutic concentration monitoring, if

available, is recommended for

antiarrhythmics when coadministered with
PREZlSTA/rtv.

  

IAnticoagulant:
I

I

I warfarin
<—> darunavir

Warfarin concentrations may be affected :
when coadministered with PREZlSTA/rtv.
it is recommended that the international

normalized ratio (lNR) be monitored when
warfarin is combined with PREZlSTA/rtv.

 

IAnti-infective: »

Iclarithromycin"

.

IAntidepressant:
ITrazodone

T clarithromycinz
3

IT Trazodone

  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:

0 For subjects with CLcr of 30-60

mL/min, the dose of clarithromycin
should be reduced by 50%.

o For subjects with CLcr of <30
mL/min,

the dose of clarithromycin should
be

reduced by 75%.
 

Concomitant use of trazodone and

PREVZISTA/rtv may increase
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i  

§Antifungalsz

gketoconazolei
iitraconazole,

Evoriconazole

[T ketoconazole
T darunavir

T itraconazole

, (not studied)
i voriconazole

(not studied)

 

concentrations of trazodone. Adverse

events of nausea, dizziness, hypotension,
and syncope have been observed

following co-administration of trazodone
and ritonavir. lf trazodone is used with a

CYP3A inhibitor such as PREZlSTA/rtv,
the combination should be used with
caution and a lower dose of trazodone
should be considered. 

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 V

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. '

 

grAntimycobacterial:
gRifabutin*

éNote: Due to dropouts, the
Estudy results were not

Einterpretable.

§Calcium Channel
Blockers:
ifelodipine,

Enifedipine,
§nicardipine

§Corticosteroidz
idexamethasone

' t darunavir

’Trifabutin
i darunavir

T calcium channel
blockers

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
PREZlSTA/rtv.

Plasma concentrations of calcium channel '

blockers (e.g. felodipine, nifedipine,
nicardipine) may increase when
PREZlSTA/rtv are coadministered.
Caution is warranted and clinical

monitoring of patients is recommended.

 

 

 
T 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.

 

EHMG-CoA

éReductase Inhibitors:
EAtorvastatin*

§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
' be considered based on the clinical

response.

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. ‘

  

EHZ-Receptor Antagonists
gand Proton Pump Inhibitors:
gomeprazole*,
§ranitidine*

Elmmunosuppressants:
gcyclosporine,
§tacro|imus,

Esirolimus

' T

<-> darunavir

immunosuppressants

 

Eilarcotic Analgesic:
Emethadone

Tl methadone

'PREZISTA/rtv can be coadministered with

H2-receptor antagonists and proton pump
inhibitors without any dose adjustments.

Plasma concentrations'of cyclosporine,
tacrolimus or sirolimus may be increased
when coadministered with PREZISTA/rtv.

Therapeutic concentration monitoring of

 

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

' 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.

 
 

EOral

EContraceptives/estrogen:
gethinyl estradiol
gnorethindrone
§(study completed; results not

included in the NDA

Jr ethinyl estradiol
i norethindrone

 
Plasma concentrations of ethinyl estradiol
may be decreased dueto induction of its

'- metabolism by ritonavir. Alternative or

additional contraceptive measures should
be used when estrogen-based '

contraceptives are coadministered with 
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§submission)

§PDE-5 inhibitors:
isildenafilfi

ivardenafil,
itadalafil

T PDE-5 inhibitors

PREZISTA/rtv.

Eoncomitant use of PDE-S inhibitors with
PREZISTA/rtv should be done with

' caution. If concomitant use of

PREZlSTA/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.

 

ESeIective Serotonin g
gReuptake Inhibitors (SSRIs):
isertralinei

ipa roxetine*  <—> darunavir

l sertraline

i paroxetine

'msenraline 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.

 
 

2.4.2.9 Is there a known mechanistic basis for phannacodynamic drug—

drug interactions, if any?
No

2.4.2.10 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 ofpost marketing commitments (PMCs), the sponsor will conduct the

following studies: Assessment of the inhibitory/induction potential of darunavir/Itv

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.

Sbh‘cfii'“ ’ ' " " ‘ 'ééilihil'éiy'” ‘ H 'iii—l'é'il'fé6lfiiiliriw

Wale! 0.015 16
0.1 N HC'l (1.096 1.0
0.01 N HCl 0.025 2.1

citrate—F161 buffer pH 2 0.025- 2.0
cirmrc—NaOH buffer pH 5- 0.013. 5.0
phosphate buffer pH ? 0.014 7.0
horme—KC‘l—NnOl-l buffer pH 9 0.016 9.0
plrosphare-NziCHl buffer pH 12 0.014 12.0
simulated gastric fluid 0.083 1.1

§£El£ll€¥l§§ll§l€5.1.1.1.?”“5‘19... $1919.. ,, 7-4

Darunavir remains very slightly soluble in the pH region between 1 and 12. The in 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 (F001 and F002) was assessed in study TMCl 14—C1 16.

Table 14 provides the description of the clinical trial and commercial formulations used

in the study TMCl l4—Cl l6 (Pivotal Bioequivalence Trial).

Table 14: Description of the clinical trial and commercial formulations used in the

study TMC114—C116.

...... ........ . .___._ £31110“!!! RflEi—rw ill—lg, . .
1002 mg. 200 mg F001 cq. 400 mg 1016 en}, SODmg

Phase 1117 Phase ilh Phase. 11] 'mnnuerca‘al
'1 MC] H eilmnnlnte

A'lécrocrpmilinr Cellulose and
Colloidal _ silica“

(IRmpm‘rdnnc
w

Magnesium firmware
Tami ("or-c ”Erwin
Purified Water ‘

GPADRY 'i- Orangifliinwum
Tomi Tahiti ”Pig/'1!

memtity a'rl"l".\’l("l l4 cllmnolnlc required for (lulu-.7): 61200. 400 and 300 mg nf'i‘MCl l4. msptciivdy.

a
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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 (F016) failed to meet bioequivalence limits

(80% to 125%) compared to the clinical trial formulations (F002 and F001). For tablet

F016 versus tablet F002, point estimates (and 90 % CI) were 134 % (122.3-146.7 %) for

AUCIast, 133.4 % (121.0—146.9 %) for Cmax and 135.4 % (123.2—149) for AUCOO. For

tablet F016 versus tablet F001 , point estimates (and 90% CI) were 134.4 % (123.1—146.8

%) for AUClast, 122.5 % (1130—1328 %) for Cmax and 137.9 % (123.4-154 %) for AUCw.

 

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 AUCtall 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 (F016) compared to each

of the clinical tablet formulations (F001 and F002). This higher exposure is not

clinically relevant because of the following reasons:

0 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 TMC1 14 at steady—state and under fed conditions (as in

pivotal studies TMC114-C202 and TMC1 14-C213, and in the rollover study

TMC114—C215). Under these conditions, the commercial and clinical trial tablet

formulations were shown to have comparable bioavailability.

0 There was similarity in the safety profiles (incidence of adverse events) of study
TMC1 14-C202 and TMC1 14-C213 before and after the switch to the commercial

formulation.

0 No apparent relationship was observed between exposure and safety endpoints for

study TMC114-C215 (Phase lIb safety study in which 292 subjects were started at
the clinically recommended 600/100 mg dose using the commercial formulation

(15016)).
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2.5.2.3. If the formulations do not meet the standard criteria for

bioequivalence, what clinical pharmacology and/0r 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 TMCl l4—C143 showed that the type of the meals does not affect
exposure. to darunavir. The various meals tested were:

0 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)

- 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)

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

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

2.5.4 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 i 0.5 °C. The proposed specification for dissolution

release and stability is c % (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.
 

Dissolution (% released)
mean (min-max) 
 
Batch 10 min 20 min ‘30 min 45 min 60 min
PD1352 78V ' I 93 l 7| "1 97: l 981
PD1348 75- 89 D 93I I 96 t )1) 96(
PD1326 721 88‘ l 93 I r 95 ( 96(
PD132 75c 92- I 974 98% i) 99(
PDISZZ 76! 932 I 9.71 98( 99(
PD1328 744 90- l 95( 96( 96 (
PDléll!) 674 871 I 94( 96( 97(
PD1330 78( ‘ 94! J 98( 98( 98(
4NG4517-X 85( 951 I 98( |) 100 ( ) 100 (‘ )
4NG4518-X 84 ( 95 i l 98 ( ) 99 ( ‘) 99 (' )

4NG4689-X 80( 92 a- _ I 95 ( _ 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 If 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 Ifunapproved 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?

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 viva
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 biopharrnaceutics 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 analysis and why?

The sponsor did not monitor the metabolites for darunavir except in the 14C 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 ofboth moieties may be more clinically

relevant, it is standard to measure total concentrations ofprotease 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 uL). 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
TMC114-C117

 

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

Relative Bioavailability of Darunavir Given as Test Capsules TF042, TF043, and TF044 Compared
to the Reference -—— (TFOI 9), With Low-Dose Ritonavir (Effect of Varying ‘
Composition of the Capsule Formulation).

 

  

TMC114—C136 Relative Bioavailability of Darunavir Given as Test Capsules TF051 and TF052 Compared to the

Reference I — (TF019), With Low-Dose RTV (Effect ofVarying Composition of the

Capsule Formulations).
  

TMC114-Cl44

TMC114—C154

Relative Bioavailability of Darunavir Given as the Test Tablets F011, F012, and F013 Compared to
the Reference Tablet F00] , With Low-Dose Ritonavir (Effect of Chane in Exci ients .
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).

Relative Bioavailability of Darunavir Given as the Test Tablets F002 Batches Y and Z Compared
to the Reference Tablet F002 Batch X, With Low-Dose Ritonavir (Effect of Change111 Particle

Size andDrug Substance Supplier).

 

 

TMC114—C156

TMC114—C103

 

Relative Bioavailability of Darunavir Given as the Test Tablets F009 Batches Y Compared to the
Reference Tablet F002 Batch X, With Low-Dose Ritonavir (Effect of Differin Particle Size).

The systemic exposure of TMC 1 14 in experimental formulations under fed and fasted conditions as

compared to TMC l 14 -— /PEG400 oral solution under fasted conditions.
 

TMC114—C114

TMC114-C116

 

The absolute bioavailability of TMC] l4, formulated as a tablet, administered alone and in the

presence of low dose ritonavir, in healthy subjects compared to intravenous administration, alone
and in nresence of low dose ritonavir.

A Phase I, open-label, randomized, crossover study to compare the rate and extent of absorption of
TMCl 14 following a single administration of the clinical trial and commercial tablet formulation in

the presence of low-dose ritonavir (Pivotal Bioe- uivalence Trial).
 

TMC114—C143 

TMC114—C118

 
The relative bioavailability ofa single intake of TMC] 14, after 2—days b.i.d. low dosing of

ritonavir, with the experimental formulation TFO36 under fed and fasted conditions as compared to
’PEG400 oral solution under fed and fasted conditions.
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The sponsor provided the pharmacokinetic data from 12 clinical studies (description
provided in table I) conducted to evaluate the bioavailability of an oral solution, tablet,

powder, and capsule formulations ofdarunavir (TMC114) ethanolate, The initial studies

were conducted using the oral solution formulation of TMCl 14 (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 (0padry®), 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 (F001 and

002). Hence, relative bioavailability studies conducted with o_nly the solution and/or

capsule formulations (TMC114-102, TMCl 14—1 17, and TMCl 14—136) and studies

conducted to optimize the various physiochemical characteristics of the clinical trial

formulation(s) F001 (400 mg) and F002 (200 mg) (TMCI l4-C144, TMC114—148, .
TMCl 14—154, and TMCl 14—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 TMCl 14—102, TMCll4—117,
and TMCll4—136, TMC114-C144, TMC114—148, TMC114—154, and TMCl 14—156.

Section B consists of detailed reviews of studies TMCl 14—103, TMCl l4—C114,

TMCl 14-C1 16, TMCl 14—C118, and TMC114-C143.

pears mts way
on ortgtndl

58



Table 1: Review of Biopharmaceutics Studies

— TMC114 —
Study Number Dosage Form Dosage Form of Co-

Number administered Dru_

Relfifi.ye;Bioavailabili ,5 inns—Testin:‘of'Eiii'Eeri‘mental.For‘mulation‘sj'fii ~ ’ i/ ,,

TMC114-C103 20 mg base eq/mL solution Not Applicable

400 mg oral tablet

800 mg oral powder

100 mg oral hard gelatin

capsule

  
 

 

 
 

 
 
  
 

  
  
  
 

 
 

 

 

 
 

 

  

 

 Ritonavir:

100 mg commercial

soft gelatin capsule

20 mg base eq/mL oral
solution

. 400 mg oral tablet
 
 

‘TMCll4—Cll8

 
 

 
 
 

 
 

 

 E2381 1 ivaibaivgala‘bnr '5; Forum
TMCI l4—Cl 17 20 mg base eq/mL solutlon

100 mg oral hard gelatin

capsule

150 mg oral hard gelatin

capsule

‘ 150 mg oral hard gelatin
casule ‘

20 mg base eq/mL solution

- capsule

«AbsoluteBiib'aiiaflabiil‘ifiStud"? ‘

. TMC114—C] l4 5 mg base eq/mL I.V.
solution

400 mg oral tableta

200 m_ oral tableta

QPiiIotalxr-Bioeai 'al‘enceStii‘di“

 
 

 
 

 
 

Ritonavir:

100 mg commercial

soft gelatin capsule
 
 

 

  
  

 
 
 
 

 

 
 
 

 
 
 

mm

60 mg oral hard gelatin 100 mg commercial

capsule sofi gelatin capsule

60 mg oral hard gelatin 
  

 
 

 
 

  
  Ritonavn.

100 mg commercial

soft gelatin capsule

 

 
 

 

 
 
 
  
 
 

 
 
 

TMCl 14-Cl 16 200 mg oral tablet

400 mg oral tablet

300 mg commercial oral
tablet

"Fobdi'EfféCiStudiesiizaia ' ‘ '

 
 
 

 
 

Ritonavir:

100 mg commercial

soft gelatin capsule

TFOI9 U Not Applicable

Ritonavir:

100 mg commercial

soft _elatin capsule

  
 
 

 

 

 
 

TMC114—C102 20 mg base eq/mL oral
solution

TMCl 14—C143 400 mg oral tabletz1 , F014
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Table 1: Review of Biopharmaceutics Studies (continued)

 
 

TMC—l4S—tudyNumber Dosage Form   
 

 
  

Formulation

Number
 
 

Dosage Form of

Co-administered

Dru-
RelattvcBioaizaflahth, Studtegaottm attoncf SelectedTabletFormulatlons
TMCl 14-C144 400 mg oral tablet Ritonavir:

400 mg oral tablet 100 mg commercial

400 mg oral tablet soft gelatin capsule
400 mg oral tablet

400 mg oral tablet

400 mg oral tablet

400 mg oral tablet

400 m oral tablet

200 mg oral tablet

200 mg oral tablet

200 m; oral tablet

200 mg oral tablet

200 mg oral tabletc

 

 
 

 

  
 

 
 
 

 

    

 
 
 

 
 

 
 
 
 

 
 
 

 

 

 
 

 

TMC114-C148 Ritonavir:

100 mg commercial
soft gelatin capsule

 
  
 

 
 

 
 

 

 
 

 
 
 

 

 

F002, Batch x _
F002, Batch Y

F002, Batch 2

F002, Batch X

F009, Batch Yd

Ritonavir:

100 mg commercial

soft elatin casule

TMC114—C154 C

C

  
 

 

  

 
  

 

TMCl 14—C156 Ritonavir:

100 mg commercial

soft elatin ca t sule

a: Composition proportionally identical to commercial formulation F016

b: Darunavir drug substance supplied -—_

c: Darunavir drug substance supplied by Cilag, Switzerland
d.Darunav1r*

  

Reviewer ’5 Note

The —— ofTMC114 used in study TMC114C154 were ~ drug
substance, however in study TMC114-C156 batch X was I‘—
batch Y— -
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SECTION A

TMC] 14-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.

Blvqijuitlizgis)
Darimm'ir Darunavir

M mg gig! mg
[fasted Conditions l‘ed conditions Ratio (”/61) *

Parameter (Reference) (Test) . ('l‘estz'Reference) 90% (II
N 12 - l'.‘

tum. 11 0.5 (0.5-1.5) 1.0(05—10)
Cum. iigr'nil. (33m -: 2231 3031 i 1442’
ALEI." 1. fighzml- i543] : 5337 HMS-4 2.- 4171

\ number oi's‘uhj-ccrs with dam.
‘3 Ratio based on gemneiric means.

  
When administered as an oral solution, under fed conditions, in the absence of ritonavir,

the exposure to darunavir, as measured by AUCIast and Cmax, was approximately 32 %

and 58 % lower, respectively, than under fasted conditions.

Reviewer's Comment(s)

0 Due to the decrease in the bioavailability ofTMC1 14 solution, when administered

in the presence offood, the solutionformulation was administered in thefasted

state in the study TMC114-C201, the proof-of—principle study.

0 The pharmacokinetic datafrom this study provides important information

' regarding the disposition ofdarunavir when administered as a solution

formulation. However, the use ofsolutionformulation and the absence ofco-

administered ritonavir renders the data to be purely exploratory in nature

because the sponsor will market the 300 mg tabletformulation that will be co-
administered with ritonavir. '

Appears This way
On Original
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TMC114-C144

Title ‘ .

Relative Bioavailability of Darunavir Given as the Test Tablets F011, F012, 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 F011,

F012, and F013, as compared to the reference tablet F001 (previously termed TF036), all

co-administered with low—dose ritonavir (100 mg bid.) 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 F001

(Treatment A) and as the test tablets F011, F012', and F013 (Treatments B, C, and D

respectively). All intakes were under fed conditions. Ritonavir 100 mg bid. 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

‘ microcr stalline cellulose

Erospovrdone. .- “3.1
vV

Magnesium stearate V i '- ; l
OPADRY orange film-coat l

*: 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 F001 (treatment A), F011 (treatment B), F012

(treatment C), or as F01 3 (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: 1",“: Median (Range)
Treatment A: Treatment B, C, or D:

Darunavira’Rilonavir Darunavir/Ritonmir

£01100 mg @1100 mg
Tablets Tablets

(F001) (F011, F012, or F013) Ratio ("0)a

Reference) (Test) (lest:Refemnce 90% (fl

3005-441) - 20(10 40)~ 1516 4434 2 1253
(30896 2 18334

‘3.0(1.5—4.0) 2.5(1.0— 4.0)
4.158 : 1.- 16 4527 + 1057

63416 : .41551 59974 :3: 18932
 

. 30(1 .0 40)
Cum. 111251111. . 4358 I l. 16 4568 i 1396
Ai_E('12~.,. ugh-’ml. .- 63416 : 4155-1 (30989 : 19617

I\: = number ofsubjects with data.
" Ratio based on LS means.

Riton avir 100 mg bid, was given from 2 days before until 2 days after administration ofdamnavir.
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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 0fthe test formulations F011, F012, and F013

exhibited comparable bioavailability to the reference formulation F001 indicating that

including SLS and/or crospovidone in the tablet formulation had no effect on the

bioavailability of darunavir.

Reviewer’s Note:

The results ofthe study showed that the bioavailability ofdarunavir, administered as the

" 3 testformulations, was comparable to the bioavailability ofdarunavir administered as

the referenceformulation F001. 1 —————_ because ofthe .

potential toxicity and G1 side effects; formulation F012, containing ‘was selected

forfurther development.

However, because ofclinical and manufacturing needs, a compositionallyproportional

300 mg tabletformulation (F016; commercialformulation) was developed based on the
400 mg tabletformulation F012. Compared to theformulations used in the clinical

trials (F001 and F002), thefollowing changes were incorporated in the commercial

formulation (F016): ‘

0 Omission ofix.
0 Addition of_

0 Addition of*
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TMC114-C154

Title

Relative Bioavailability of Darunavir Given as the Test Tablets F002 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).

Reviewer’s Note Regarding Rationalefor the Study

Batches ofdrug substance generated by the previousmanufacturer, —

—— l, appeared to dijfer in particle size distribution from batches generated by

the current manufacturer, Cilag (Switzerlanay. This dijference in _—

— ‘ can have an impact on the bioavailability of TMC] J 4. In this trial, the

relative bioavailability ofTMC1 I 4from. _— ofF002 tablets using drug substance

produced by Cilag was determined with regard to a reference —. batch using drug

substance manufactured by ‘-

Reviewer’s Note Regarding Formulation Used in the Study

F002 tablets are identical to the TF036 tablets exceptfor the dose (200 mg vs 400 mg),

and differences in particle size distributions ofthe 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 bid. 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 lbw-dose ritonavir.

Mean i SD: tum: Median (Range)
Treatment A: Treatment B or C:

Darunavirflfitonmir Darunaw'r/Ritonafir

M1100 mg mm“) mg
Tablets Tablets

(F002, Batch X) (17002, Batch Y or Z) Ratio (%) “
Parameter " (Reference) (Test) (TestzReference)

 

Treatment A: Darunavir Tablets (F002, Batch X) vs. Treatment B: Darmmvir Tablets (F002, Batch Y)
. 3.0 (1.5 — 5.0) 3.0 (1.0 . 5.0) -

Cm.“ ng'inL ., 3840 : 100.7 40-84 :1. 1106 985—115
AUG“... nehfimL .. 54003 1 32400 52876 i 17468 91.0—1 13

 

 

3.0 (1.5 - 5.0) 3.0 (1.5 - 5.0)
3340 f 1007 4020 +... 976

. - 54003 :3 22400 48784 t: “$820

N = number of subjects with data.
3 Ratio based (in LS means.

Ritonnvir 100 mg bid. was given from 2 days before until 2 days. after administration of darunzn-ir.
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The results of this study show that the rate and extent of absorption of darunavir,
formulated as the F002 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 F002 tablets.

Reviewer ’s Note

The in vitro dissolution profiles ofthe test tabletformulation F002 batch Y andF002

batch Z were both comparable to the dissolution profile ofthe reference tablet

formulation F002 batch X. i
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TMC114—C156

Title

Relative Bioavailability of Darunavir Given as the Test Tablets F009 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 F002 Batch X

(200 mg) tablet (using drug substance produced by CID from a reference batch

(Treatment A) and as the F009 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 F009 (Cilag, treatment B), co-administered with low—dose
ritonavir.
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Table 1: Pharmacokinetic parameters of darunavir given as tablet F002 (DSM,
treatment A) or as tablet F009 (Cilag, treatment B), co-administered with
low-dose ritonavir.

Mean : SD;tnm: Median (Range)
Treatment A: 'l'realment B:

Darunavir/Ritonavir DarunafirfRitonavir

fill00 mg £01100 mg
Tablet F002 (DSM) Tablet F009 (Cilag) Ratio (%) "

Parameter . (Reference) . (’l‘eslzRefercnce) 90% CI
in“, h . 13(05 - 4.0) . _. Q . , , -
Cum, ngiml, . 4838 1053 ' '. ' 5. i. .«' 89.0 — 105
AL .,.. nglime . 64976 : 21550 ’3 ' , . . 96.2 — 122

= number of subjects with data,
Ratio based on LS means.

Ritonavir 100 mg bid. was given from 2 days before until 2 days after administration ol‘darunm-‘ir.

 
   

No significant treatment effects on Cmax or AUClast were observed when comparing

values between both treatments, indicating that formulation as tablet F002 using drug

substance produced by — i or as tablet F009 using milled drug substance produced by

Cilag did not affect the rate and extent of darunavir absorption.
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SECTION B

TMC114-C103

1. Title

The systemic exposure of TMCl 14 in —_ : under fed and fasted

conditions as compared to TMC114 — (PEG400 oral solution under fasted
conditions.

2. Objectives

The objectives of this trial were: .

0 To determine the systemic exposure of TMCI 14 from -—_—

—— ; as compared to _— oral solution.

0 To determine the effect of food on the systemic exposure of TMC] 14 from the 3

experimental formulations.

0 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 —

— PEG400 solution (TF019) under fasted conditions (Treatment A) and one of the 3

test formulations: -——— tablets (TF036), a ——

”), 0r_

————-——-_— under fasted (Treatment B) and fed

(Treatment C) conditions. Subsequent dose administrations were separated by a washout
period of at least 6 days. ‘

4. lnvestigational Drugs

TMC114 was formulated as the following formulations.

— Vit E-TPGS/PEG400 (TF019): an oral aqueous solution of 20 mg/ml containing ‘ —‘

- , PEG400 as main —_ in the formulation (batch # 01103; expiry

date: 03/01/2002)

— TF036: an oral tablet I ———- 1, containing 400 mg TMC114 (batch # 01J08;

" expiry date:08/01/02)
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Reviewer’s Note: The test substance TMC1 I 4 used in this trial was processed under the

assumption that it was 100 % TMC114. However, in the course ofdevelopment, it was

identified that TMC1 J4 drug substance is a solvate (ethanolate) and it should be

correctedfor solvent content. As a result, the actual dose levels, expressed as TMC114

base, were — lowerfor ———— than stated in the stuafi/ 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;

M“using a —

—— ,. 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: Tmax, Cmax, AUC43h,

AUCoo, 9V2: and t1/2term- I

For Treatments B, 90 % Cls were calculated for the means of the ratio of AUC4gh, AUC00

and Cmax, relative to Treatment A, using population geometric means based on log—

transformed data. The tmax was subjected to a non-parametric analysis. For Treatments C,

90 % Cls were calculated for the means of the ratio of AUC43h, AUCU, and CmaX 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.] Subject Disposition

27 subjects were equally randomized to panels 1, 2, and 3. Subjects randomized to panel
1 received the reference solution formulation (under fastedconditions) and the direct

_——-—-—— (under fasted and fed conditions). Subjects randomized to

panel 2 received the reference —— (under fasted conditions) and the

—_—————-— (under fasted and fed conditions). Subjects

randomized to panel 3 received the reference solution formulation (under fasted

conditions) and the —_—— (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
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 BM] (median, kglm-g 24.0

Sex: M (n (°/o)) (i (66.7)

F(n(%)) 3. (33.3) i (Hoof)

   
6.2 Pharmacokinetic Analysis

Relative Bioavailability (Under Fasted Conditions)

Panel 1
 

Race: Caucasian (n (0/0)) 9 (100) 9 (100) 23’ (100)

  
24.4

14 (51.9)

13 (48.1)

 

   

 
  

Fig 1 shows the mean plasma concentration-time profiles of 800 mg TMCl l4 '
administered as oral —- 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
—- i solution (TF019) and as tablet (TF036) under fasted and fed

conditions (Panel 1).
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l
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E:*“: TF036 fed E

 

 
Scheduled time (h)

Table 3 shows the pharmacokinetic results of 800 mg TMCl l4 administered as. a tablet
(TFO36) vs. reference formulation under fasted conditions (treatment B vs. A) for panel
1.
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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.

'harmacokinetics of TMC114 V

meaniSD) Treatment A: Treatment B:
—— JPEGLIOO 2 tablets(TF036),

solution. fasted fasted

9

may h** 0.5 (0.5 - 1.0)

"max. ng’ml 5 1683

AU(_“451;.11g.h:"1nl .' 5 6266

AUCN. ng.hz’ml , _ f 6258

tum“. h .. - 4.84

* Por parameters tum“, and AUCw: 11=4 for Treatment B; ** tnmx in median (range)

Panel 2

 
 

Fig 2 shows the mean plasma concentration-time profiles of 800 mg TMC114

administered as oral ————-— " "t and as —— \I under fasted and
fed conditions (Panel 2).

Fig 2: Plasma concentration-time profiles of 800 mg TMC114 administered as —
—- — 4_ — , as — ( I- ) and as a powder dispersed in

water (TF041) under fasted conditions (B) and fed conditions (C) for panel 2.

5000
ed

—9— TF041 fasted
+TF041 fed

  
4000

88
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Scheduled time (h)

Table 4 shows the pharmacokinetic results of 800 mg TMC114 administered as ——

— } 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 TMCl 14 under

fasted conditions in tablet (TF03 6) 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
Parameter Least square

A B means ratio. ‘36

(log transformed) (reference) (93%)

LIKES: 11* l 0

Cum. ngf'ml - * . 8.26 — 14.6

‘ UCm‘. nghi’ml . .. - . 14.1 — 33.3

‘ UCw, ugh-"ml ' _. .' 4.08 — “.4

me in median

  
Table 7 shows the statistical evaluation of the pharmacokinetics of TMCl 14 under fasted

conditions in 7 ——'_ vs. reference formulation (treatment B vs. A) for panel 2.
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Table 8 shows the statistical evaluation of the pharmacokinetiCs of TMCI 14 under fasted

conditions in —/ vs. reference formulation (treatment B vs. A) for panel 3.

The relative bioavailability of TMC] 14, under fasted conditions, and compared to the

oral solution - , was 8 p and 10—20 %, for the 7' , the

—/ l, and the tablet I v / formulation, respectively. For the ,.

’/ ), higher tmax 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 TA-‘ICIH

(meaniSD) Treatment B: Treatment C:
2 tablets (TF036). 2 tablets (TF036),

fed

9*

am... h** , , 2.0 (1.0 — 6.0)

Cum. llgfml > _ 1426 : 552

AUC4gh.ng.h.-iml ' ' .7212 5—. 2879

I.1C'..,.ng.hfml ,3 . ;- 8072 ;— 308.6
tmmmh -. 11.7 : 6.34

* For parameters tmmm and AUG; 11:4 for Treatment B and 11:8 for Treatment C

 
 

** t1,“ in median (range)

Table 10 shows the statistical evaluation of the pharmacokinetics of TMCl 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 n Least square

B C means ratio. 9’0 T‘ . . - reat'ment
(log transformed) (reterence) (1351) (

tllL’lX‘ 11* I . . . _

Cum. ngi'ml . ' / _ 33 — 239

AUC43h, ng.h.r"nil ' ' ' ' .- 145 — 240

AUC‘W. ngliiml ' " .1. ’ . . NA

NA: not assessable: * tum in median
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Table 11 shows the phannacokinetic results of 800 mg TMC114 administered as _ ~
formulation under fed vs. fasted conditions (treatment C vs. B) for panel 2.

Table 12 shows the pharrnacokinetic results of 800 mg TMC114 administered as '—

formulation (TF03 8) 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 C vs. B)
for panel 3.

7. Conclusion

0 The bioavailability of TMCl 14 was highest for the oral -’ PEG400

reference solution (TF019) under fasted conditions. TMC114, administered as the

oral solution, was rapidly absorbed from the GI-tract with maximum plasma
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concentrations of TMCl 14 generally reached 0.5h post—dose. The single dose

pharmacokinetics of the oral —— ,i’PEG400 reference solution (TF019)

was comparable between the three panels.

0 The relative bioavailability of TMC] 14, under fasted. conditions, and compared to

, the A ' ‘(TF019), was J , and 10—20 % for the _— ,
V 7 .nd the tablet formulation respectively.

0 Under fed conditions, the relative bioavailability of the tablet formulation
significantly increased and the relative bioavailability of the 7 —’

formulations significantly decreased compared to intake under fasted conditions.

Reviewer ’3 Note

The lower bioavailability ofTMC] 1 4, when administered as the tabletformulation (when
compared with the oral solution) suggested that the tabletformulation, administered

alone, is unsuitablefor use in clinical trials due to the potentialfor inadequate
exposures. -
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TMC114—C114

1. Title .

The absolute bioavailability of TMCI 14,, 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

TMCl 14 after a single 600 mg single oral dose as F014/F015 tablets, alone and in the

presence of low—dose RTV. The secondary objectives were to determine the safety and

tolerability of TMCl 14 after a single oral dose of 600 mg, formulated as the tablets

F014/F015, and after intravenous administration of 150 mg TMC114 (formulation F008),

alone and in the presence of low dose of RTV. '

Reviewer's Note Regarding Formulations Used in the Trial.

Theformulations used in this trial, F014 and F015, were manufacturedfrom 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 TMC] 14 after single oral dosing with the tablets F014/F015, as

compared with the pharmacokinetics of TMCl 14 following intravenous administration.

The absolute bioavailability of TMC] 14 formulated as tablets F014/F01 5 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 F008, was administered. In

Treatments B and D, a single oral dose of 600 mg TMC114, formulated as tablets F014

(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, TMCI 14 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 TMCl 14. 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 Discussibn ofTrial Design, Including Choice ofControl Group.

0 In this trial, a single oral dose of'600 mg TMC114 was given as one 400 mg tablet
F014 and one 200 mg tablet F015, 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.

0 For selection of the intravenous (IV) dose, it was assumed that the absolute

bioavailability of TMCl 14 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. lnvestigational Drugs

Table 1 shows the investigational drugs used in the trial.

Table 1: Description of lnvestigational Agents.

mammal. mo

memo“, tablet (1:015, mm

TMC‘ 1 l4 5 mgme solution (F008) 043122513008

————-—-4——-__

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

 
  

 

 Study Medications

 
 

 
 

 
    

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 TMC1 14

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 (version 4.1;

—-—-_—u—__— and Microsoft ,Excel®

(version 2000; Microsoft, -——_— . Noncompartmental anal sis. , . y
m

I- were used for the primary phannacokinetic analysis in Treatments B and D. Model

202 was used for non-compartmental analysis of TMC] 14 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 TMCl 14 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 Cmax, AUCm, and

AUCIaSI on the logarithmic scale.

6. Results >

6.] Demographics

8 subjects were equally randomized to the four different treatment sequences (ADBC,

BACD, CBDA, and DCAB). All the subjects (except 1 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

  
 

 

   
   
 

 

25.0 30.0 29.5 5.5 .‘

(25—25 28—32 (26 33 19— 3

._; 184.5 183.0 1755 179 182.0

‘ (184— (180- (175—176) (170 188) (170-188)
185 186

,1 72.0 .660 72.0

(64—70 69—75 (64—68 62—82 (62—82

6.3 Pharmacokinetic Analysis

 
 

  
      

Fig 1 shows the mean plasma concentration—time curve of TMCl 14 after a single l-hour

infusion of 150 mg TMC114 (treatment A), a single oral administration of 600 mg

TMC114 (treatment B), a single l—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).

Fig 1: Mean plasma concentration-time curve of TMC114 after a single'l-hour

infusion of 150 mg TMC114 (treatment A), a single oral administration of

600 mg TMC114 (treatment B), a single l-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).

 it»:

 
LitaTwit! u):
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Table 3 shows the pharrnacokinetic results of TMCl l4vfor all treatments.

Table 3: Pharmacokinetic results of TMC114 for all treatments

Treatment A: Treatment B: Treatment (7: Treatment D:

TMC114 150 mg IV TMC114 600 mg Oral Tl\=‘1(.'114 150 mg IV TMC114 600 mg Oral
+ RTV 100 mg b.i.d. + RTV 100 mg bid.

Phnrm(Icokinefics

of [MCI1 4

(mean i SD, In,“
median (range))

n 7" 8

C055 ngi'ml. 0 0

1114.11 0.98 (0.75 - 1.03) 2.00 (1.00- 4.00) 0.98 (0.75 _ 1.00) 4.00 (2.00 _ 5.00)

C11... ng/mL 3427 512.2 2204 4 1071 5196 : 886.1 5637 :: 923.5

Aug-.mnghgmL 4726 : 1059 7748 i 4367 27220 : 7801 91390 : 20050

AUC... 119mm -. .2 . 1099 10990: 4 4601c 27710 - 7943 93340 a 20020

unmh ,_ . 3 1.896 2395‘ 4 2190‘ ' 15.89 : 5.398 14.19 2 1.857
6.955 5.911 a 2.122

53.95. 130.300

 
‘3 n= 5 for AUCW and [Mann
“‘ 0 = NQ = Not Quantifiable (5: 10.00 ngme)
° accurate determination not possible

After oral administration of TMCl l4 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 AUCIast and from 33 % to 94 % for dose—normalized AUCo_m, with geometric

means of 35 % and 52 %, respectively. However, for treatment B, more than 50 % of

individual values of AUC0_C,O could not be determined accurately.

After lV administration, the mean systemic clearance of TMC] 14 was decreased by

approximately 55-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 pharrnacokinetic parameters
of TMCl 14 of treatment B (oral administration of TMCl l4 alone) compared to treatment

A (IV infusion of TMCl l4 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).

square 90% CI“ iTreatment Treatment Treatment Treatment means 5

ratio. 9’.) Treatment Period i Sequence|
l
|

Parameter

Dose norm. ('3‘r .ngfrnI. . . . . .. I 0.4?O3=

..ng,h:’rnl_ 7 . . . .» ' 0.0190 0.3400!

0. ..

0....

Dose norm. ADC." ugh-"1111.5

 
‘1 90% confidence intervals.

i‘ for more than half of the subjects the value for AUG... could not be assescd

Table 5 shows the summary of the statistical analysis of the pharmacokinetic parameters

of TMC] 14 0f treatment D (oral administration of TMCl 14 in the presence of- RTV)

compared to treatment C (IV infusion of TMCl 14 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). . -

square
Treatment Treatment Treaunenl Treatment Incams

Parameter . . . .
C rauo."'u Treatment Period Sequence

(reference)

Dose norm. Cum. ng ml. .- , , . .'. 26.172 25.2 — 28.3 '-1(t.0001 0.0244 0.9554

Dose norm, ALT”... ugh/mi. , ' .. $2.59 ?O,2 - 9?.1 0.0701 0.0398 0.3853

Dose unnn. ,~’ttt.?(’.-w ugh-ml. ' 83.93 69.8 < 96.2 0.0616 0.0927 0,3833

 
1‘ 90% confidence intervals:

Table 6 shows the summary of the statistical analysis of the pharmacokinetic parameters

of TMCl 14 of treatment C (IV infusion of TMCI 14 in the presence of RTV) compared
to treatment A (IV infusion of TMCl 14 alone).

Table 6: 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).

Least square means 11ml )H'aluc
square 90% Cl a

Treatment ‘ 7- "
Parameter , ‘ C‘ menu

 

who. "-0 Trenlment Period
(test)

Dose norm. (Tim. ngx'mI. ' . 3 . . 133 — H3 H.004!) 0.6213

Dose norm. AUCW. ugh-ml 7' .. . . . 40} - 7'68 0.0019 0.3868

Dose norm. AL=C..ng.hf1uI_ :’ ' .. . 7 . . . 400 ~ 731 0.0023 0.4067

  
“ 90% cmrl‘rdence intervals
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Table 7 shows the summary of the statistical analysis of the pharrnacokinetic parameters
- of TMCl 14 of treatment D (Oral administration of TMCl 14 in the presence of RTV)

compared to treatment A (IV infusion of TMCl 14 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)

Leas! square means “331 p—Value
square

Treatment Trmmmn Treatment Treatment means

13 I) B l) ratio."-6 'I‘rcannmit l"criod Sequence
(reference)

Parameter

Dose norm. Cm. rig/ml.

Dose norm. AL-7C;,,,,. ugh-"mi

Dos-c norm. ABC... nghr‘ml. 1"

 
“ 90% confidence intervals.

” more than lmifnf the subjects have n not assessable value for NJCL,

Based on the ratios of the LSmeans, dose-normalized Cmax and AUC1a5t were,

respectively, 85 % and 63 % lower after oral intake of TMCl l4 alone compared to IV

infusion of TMCI 14 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, dose-normalized Cmax, AUClaS, and AUC00 were, respectively, 73

' %, 17 % and 18 % lower after oral intake of TMCl 14 compared to IV infusion '

(Treatment D versus Treatment C). Only the difference in Cmax was statistically

significant. In the presence of low-dose RTV, the oral bioavailability of TMC114 was

increased over 2—fold, to 82 %. .

When TMC114 was administered orally, dose-normalized Cmax and AUClaS. 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 ofthe resultsfrom the compartmental analysis,

however, the bias ofthe curvefitting procedure towards higher concentrations, coupled

with the error in the underlying pharmacokinetic parameters did not result in reliable

estimates ofthe 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

Trem (“t Trent D:
‘1“M(“ll4 150 mg IV + RTV 1m) ”INCH-1 600 mg Oral + RTV

mg bid. 100 mg bid

I’llm‘muculu’im'fim :JRimnm'ir

[menu .3 SD. in,“ median {mitten
11

Day}
CQLNYIngII. 459.3 :7 i 386.2 :: 385.5
9M1: ion (5.011) - 5.00 (1.50 - 6.01))
(“mag mL 170.4 :; ,..“.‘..' ./ 2011.8

cmngmi. ' . 1223 :. ~ 585,0
:XU(‘,;;,,.ng.h-m1. SO39 . 4702

Day-I . >
("9531271111. 510.4 z: 3 I . . .. 251M
Dzu'fi
("b.1112 ml. 415.5 L? i :1: I595
Dayé
(mug-ml. 382.9 : hi; 398.8
Day?

(11,. mg mi. ' 444.; . 3 x? 140.9

 
For both treatments, the mean Cm,“ was lower than the mean Cm1 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

Mean systemic clearance of TMCl 14 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, TMC 114 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.
The mean volume of distribution ofTMC l 14 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 TMCl 14.

When TMC114 alone was administered orally, 3 lower (dose—normalized)

systemic exposure to TMC] 14 was observed for all subjects compared to IV

administration. Based on the ratios of the LSmeans, dose—normalized Cmax and

AUClaS‘ values of TMCl 14 were statistically significantly decreased by 85% and

63%, respectively, after oral intake compared to IV infiision, indicating that the

absolute bioavailability of TMCl l4 administered alone was approximately 37 %,

In the presence of RTV, dose—normalized Cmax, AUClast and AUC0_,0 were,

respectively, 73 %, l7 % and 18 % lower after oral intake of TMCl 14 compared

to IV infusion, 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 ofTMCl 14 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 LSmeanS, dose—normalized Cmax, AUClast and

AUCOm were statistically significantly increased by 51 %, 455 % and 459 %,

respectively, when IV infusion of TMC] 14 in the presence of RTV was compared

to IV infusion alone. The results indicate that the systemic clearance of TMC1 14 ‘
was inhibited by approximately 5—fold by the addition of RTV.

When TMC114, taken orally, was co—administered with RTV, Cmax and AUClast

were statistically significantly increased by 191 % and 1316 %, respectively,

based on the ratios of the LSmeans, 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 TMCl 14 following a single administration of the clinical trial and

commercial tablet formulation in thepresence 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 TMCl 14 to

that of a 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—terrn safety and tolerability of

TMCl 14 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 TMCl 14 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) ofTMCI 14 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

TMCl 14 as the 400 mg clinical trial tablet formulation (F001) in one of the trial periods,

and a single oral 1200 mg dose (4 x 300 mg, Treatment D) of TMCl 14 in a 300 mg

commercial tablet formulation (Formulation F016) in the other period.

After tWo days ofbid. dosing of 100 mg RTV, TMCl 14 (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 pharrnacokinetic profiles of TMCl l4 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

_l_atment Dose, formulation Volume, concentration
l‘MCll-‘i: single dose of 600 mg (tablet. F002) TMCI 14 cthanolatc (reference)
on Dav 3 (C' . "1";‘viC'l 14 200 nag/tablet)

RH": 100 mg bid. on Day 1-5 1 ca sule ofRTV’ (Non-“11"?) )cr intake
TMCI 14: single dose of 600 mg (tablet. F016) TMCI 14 ethanolate (commercial)
on Dav 3 (e' . TMCIH 3013 niastablet‘)

R’l‘V: 100 mg bid. on Day 1-5 1 ca sulc ofRTV' (Norvir'ii) er intake
TMCl 14: single dose of 1200 mg (tablet. F001) TMC’] 14 cthanolatc (reference)
on Day 3 (eq. TMC l 14 400 mg tablet)
RTV: 100mg 1nd. on Day 1—5 1 (“3151116 of RTV‘ (Next-if”) )er intake
TMClla‘p: single dose of 12001113 (tablet. F016) TMC'l H ctlianolatc (commercial)
on Dav 3 (c . TMCi 14 30011121111119!)

R'I’V: 100 mg ind. on Day 1—5 I capsule ofRT\' (Norvirgi‘) per intake

 
Reviewer's Note:

The sponsor requested the division ’5 feedback on the design ofthe pivotal bioequivalence

study (SN 227). The division recommended that the single oral dose of600 mg can be

administered as two treatments (300 mg ofthe commercialformulation X 2) and (200 mg

ofthe clinical trialformulation (F002) X 3) and the comparative in vitro dissolution data

for the 200 mg and the 400 mg clinical trialformulation can be used to ”link” both the

formulations as they are compositionally proportional.

However, the sponsor indicated that while the dissolution profiles ofthe 200 mg clinical

trial tabletformulation (F002) and the 300—mg commercial tablet formulation (F016)

were similar, the profiles ofthe 400—mg clinical tabletformulation (F001) and the 300—

mg commercial tabletformulation (F016) were not similar. Therefore; both the clinical
trial tabletformulations were included in this pivotal bioequivalence studyfor assessing

the bioavailability ofclinical tabletformulations (F001 and F002) vs. the commercial

tabletformulation (F016).

4. lnvestigational Drugs

Table 2 shows the composition of the clinical trial and cominercial fonnulations of
TMC114.

Table 2: Composition of Clinical Trial and Commercial Formulations of TMC_114

- Amount Rel ltil'C‘ll (mg)
cq. Itltlmg - u] 400mg - sq 300mg

Phase [1b flmw 11b Phase lil ’commercml
TMC l 14 621111110an:

A-lirmcnstalline Cellulose and
*

C mspm'mone
%
.Magne\inm Sic:Imlt‘
llomi Cwe "Mel" ‘

UP:~\1m: -; umnzc mmmm
mm Table! 11.3..git!

Qn.mtit} 01T MC 1 H etltrtnolale required it)! delnan of 2110. «100 at:-d 301) mu a! {\I( 11.1 r5.“:-a

y m-m Micromsmllinc Ccllulosc and ————-e111)exciplmtindnidmlh complung um m1 1’11 1ur. .md NTmonogmgiiis

w
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Compared to the Phase Ilb formulations (F001 and F002), the following changes were

incorporated in the commercial formulation:

0 Omission of ——-—_

0 Addition of .-——————

O AdditiOH Of —

Table 3 shows the identity of the investigational products.

Table 3: Identity of the Investigational Products

———  

  
  

 
 

5. Sample Collection, Bioanalysis, and Pharmacokinetie Assessments

Plasma samples for all the treatments were collected at predose (immediately before drug
intake), and at 0.5, l, 1.5, 2, 2.5, 3, 4, 5, 6, 9, 12 hrs on day 3. Additional samples

(immediately before administration of the morning dose of ritonavir) were collected on

days 4, 5, and 6. The plasma concentrations of TMCl l4 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;

“— Microsoft Excel®

(version 2000; Microsoft, __——— i . 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 Cmax, AUCOm and AUCMast on the logarithmic scale. , AUCOm 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 SubjectDisposition

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 Study TMC114—C116

All Subjects
N = 49

Age. years l ' 291,) 2?..0
Median (mug-r) (1853) (13-53)

Height, cm 1?9.0 175.0 177.0
1 (158-189) ' (153-195)

Parameter

 

_ D .751)

B:\ , l-tg/m2 . a. ..
Median (range) 5 » (19—28)

Ethnic Origin, n (%)
Black 6 (25.0) 7 (23.0)
Caucasian .rmmc 16 (66.?) 16 (64.0)
Other 2 (8.3) 2 (8.0)

N —— number ul‘subjecls.

   
6.4 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration—time curve of TMC1 14 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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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'1n 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 0fTMC114 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 TMCl 14 for all treatments.

Table 5: Pharmacokinetic resultsof TMC114 for all treatments

Pharmacokinetics of131(114 Treatment A: Treatment B: Treatment (‘2 Treatment D:
600 mg TMC114 600 mg TMC114 1200 mg TMC114 1200 mg TMC114

(mean i SD. In”: median (F002) (-F016) (F001) (F016)
(range)) + RTV -" + RTV + RTV

. 1 1
11 .. 24“ 2:5

1,111.11 .. , ,_ 175110—30) 2.0(10—50)

(33-119111 « » ._ 4 .. 4910 1289 6020 i 1205

[11111111011110 ‘. s i 84466 37141 117900 1 47860
AUCM,11g.11.-111L ' 86720 _ 27450 93630 49390 119800 :f 40530

111mb _-.~ 16.78 5_ 5.499 15.93 6.610 16.84 1 9.255

 
.1 For parameters AUG. and [1521:1111 : n=2l

b For parameters AUCN and 11:21:11: : 11:23

C For parameter AUC1,“, : n=33z For parameters AUCM and 1121:1111 : n=l2

d For parameters ABC), and 1121:1111 : n=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 F016) 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

square
means 90% (1% “ p-value

( -Least square means
 

Treatment Treatment Treatment Treatment

Parameter A . Treatment Period Sequenc
reference)

Cam, ng-r'mL ' . .‘ 131.0 - 146.9 “10.0001 0.347“ 0.0376

AUCm, nghx’m _ 57991 ’ . 122.3 — 146.7 <‘0.0001 0.6631 0.4094

AUCW. ugh-’mL 1 . 60838 4 123.2 — 149.0 410.0001 0.4061 0.5684 

p—value 

Treatment
Parameter A

reference)

    
0.494' 0.4747

" 90% confidence intervals.

Table 7 shows the summary of the statistical analysis of the pharrnacokinetic parameters

of 1200 mg TMC114 of treatment D (Tablet F01 6) compared to treatment C (tablet F001)
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
square
means

1min, "'s
913% ('1 1‘ ‘ E p~\‘:t1itc

E’l’xmuncnl Perind Sequenu

., ‘ CC 3 i '2.

Leas: square meam

ms . -.
70346 103306 is .

{Treatment Treatment Treatment Treamzcm
(' E l.) (f l) d: Ill-x eun-frel'crcuce I: (test) ' median

   
imam—(4150); 1110?: mm sauna

‘ 00"» confidence linen-ah

Based» on the ratios of the LSmeans, Cmax, AUClaS‘ and AUCm were, respectively, 33 %, 34

%, and 35 % higher for the commercial formulation compared to formulation as (clinical
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trial) tablet F002 (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, Cmax, AUClas, and AUCco were, respectively, 22 %, 34

% and 38 % higher when TMC114 was formulated as (commercial) tablet F016
compared to the clinical trial formulation F001 (Treatment D versus Treatment C), based
on the ratios of the LSmeans. These differences were statistically significant.

Ritonavir

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

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

lermacokinerics offimnmqr Treatment A: Treatment B: Treatment C: Treatment D:
600 mg TMC1” 600 mg TMC1 14 1200 mg TMCll4 1200 mg TMC114

(mean i SD, tum, median (F002) . ' " (F001) (F016)
(range)) + RTV "
n ' 23 > 23

C91,.ngme 1 563.3 i 340.4 561.2 : 302.9 .. i 255.1

1m11 2.0(10—40) 2011.5 4.0) .. . p , 2000-40)

mengme . 403.6 : 253.9 436.9 a .» .1 1 217.3 323.5 i 187.8
c.,,....g.=mr 2152 , 880.7 25.04 : 125.7 _ —: 909.7 2135 3 916.7
AUClgh.11g.117’mL 12762 2 5344 13650 :‘6783 ,' / 4930 11320 :1: 4970

 
The systemic exposure to RTV did not significantly change with TMC114 dose or
formulation. For all treatments, the mean Cmin was lower than the mean C01, 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

0 The results of this study showed that under fasted conditions and in the presence
’ of a low 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). .

o For tablet F016 versus tablet F002, point estimates (and 90% CI) were 134 %

(1223-1467 0/0) for AUClas‘, 133.4 % (121.0-146.9 %) for Cmax and 135.4 %
(123.2—149) for AUCOO. For tablet F016 versus tablet F001, point estimates (and
90% CI) were 134.4 % (123.1-146.8 %) for AUClast, 122.5 % (113.0—132.8 %) for
Cmax and 137.9 % (123.4-154 %) for AUCm.
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Additional Pharmacokinetic and Safety Data to Support the Commercial Formulation.

Although the results ofstudy TMC114—C116 showed an approximately 35% higher
exposure with the commercial tabletformulation compared to each ofthese clinical
tabletformulations, this higher exposure is not clinically relevant because ofthe
following reasons:

 

o This bioequivalence study was designed as a single—dose study underfasted
conditions in healthy subjects, however, in the clinical setting, H] V—] infected
subjects will be using TMC114 at steady—state and underfed conditions (as in
pivotal studies TMCI 14-C202 and TMC] 14—C213, and in the rollover study
TMC114—C215). Under these conditions, the commercial and clinical trial tablet
formulations were shown to have comparable bioavailability.

0 There was similarity in the safety profiles (incidence ofadverse events) ofstudy
TMC114—C202 and TMC114—C213 before and after the switch to the commercial

formulation. v

0 No apparent relationship was observed between exposure and safety endpoints
for study TMCII4-C215.
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TMC114-C143

1. Title .

The effect of food on‘ the bioavailability of TMCl 14 co—administered with a low dose of
ritonavir.

2. Objectives

The objectives of this trial were to determine:
0 The effect of different type of meals on the bioavailability of TMCl 14 after a

single oral dose of 400 mg, formulated as tablet F014 and administered in
combination with low-dose ritonavir (RTV).

0 Short term safety and tolerability of TMCI 14 after a single oral dose of 400 mg,
formulated as tablet F014 and administered in the presence of low—dose RTV,

under fasted and various fed conditions.

3. Study Design

This was a Phase I, open-label, 2—panel, randomized 3—way crossover trial in healthy
. subjects to investigate the effect of various types of meals on the bioavailability of a ‘

single intake of TMCl 14 formulated as tablet F014 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).

_0 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)

- 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)

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

g, proteins: 10.5 g)
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o A croissant with coffee: (fat: 12 g, carbohydrates: 28 g, proteins: 5g)

Table 1} shows the calorific value of different treatments.

Table 1: Calorific values of different treatments

' Total calories Calmies f1om Ca]01'1es f1om Calo1'1es f10111

Treatment fat cm11thd1ates p1oteins

(Kcal) Kcal (Kcal K7c6al
A (standard breakfast)

B (fasted conditions)

C (high-fat breakfast)

D (protein-rich drink)

E (croissant and coffee) ‘ .

 

   
  

 

Reviewer's Note:

The standard breakfast (as opposed to fasting conditions) was used as the reference
treatment because TMC] 1 4/R TV was administered withfood in Phase 11b ejficacy studies

and has been administered in thefed state throughout its development. '

4.1nvestigational Drugs

TMC114 was formulated as tablet F014. The batch number of TMC114 used1n this trial

was PD1220 (expiry date: February 2006). Ritonavir (Norvir®) was formulated as a
capsule containing 100 mg ritonavir base.

Reviewer’s Note:

Theformulation used in this trial, F014, is compositionally similar andproportional to
F016, the 300 mg commercialformulation. Therefore, this study was considered as the

pivotalfood—eflect 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 TMCl 14 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. (version 4.1;
~and Microsoft Excel®

(version 2000, Microsoft -————_1-_ 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
phannacokinetic parameters were Cmax, AUCOO, and AUCm on the logarithmic scale.
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- The treatment and period effects were considered significant at the 5 % confidence level I
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.] 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 ACE. 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 'I'rcatmenl g Treatment
i (LB-A

\ = 2

 
 

Treatment
A-("-B
N = 2

Treatment
B-A-C
N = 2

Treatment
91-13 —C B—C'-_—\ C—A-B
.V = 2 N = 2 2 N = 2  

  

 

 

 
 
 
 
  

 
 

 
  

Par-ameler

 
 

 
 
 

 

    
  

 
  Age, years 40.0 39.0 22.0 35.0 32.0

 
 
 
  

 

   

  

  
  
 

 

Median (Hinge) (31-32) (36-44) (23-50) ; (24-4-16) (2222) (32-33) (23-50)

I‘leiglu, cm 131.5 133.0 13.5 1 1.74.5 189.0 1715 175.5
Median (range) {1? (175—189) (173-13) (l?4<l?5) (188—190) (16?-l76) {167-190}

“right, kg 3’65 353,0 1'41) 88.5 72.5 ‘56..“- 
  

 
 Median (range) (asso) (ts—73) (?()-?6) (63—86) (7.7.100) (69—76 (62-100)) 

 

 

 
   

 

 
 

 
 

 
 
 

 
 
 

 
 

 
 

 

 

 
 
   

 
 
 
 
 

 

  
 

 

 

 
 
 

 
 

 
  
 

 

 

  

 
 

Treatment Treatmenl 'realnwnt Trentmenl Treatment Treatment All
A-D—E D-E-A = E-A-D E-D-A D-A-E A-E-D Panel 2
N=Z N=2 N=2 N=2 N=2 N=2 N=12

Age, years ' - 50.5 39.0
Median (range (50-51,) [38-40) (34—13) (3-1-55)

Height, cm 169.0 , . 161.0 . 169.5 15?.5 159,5 1635
Median (range) (168-170) : {159—163) (164-175) (153-162) (154-165) (1 Sir-HS)

Weight, kg 64.0 > (52.0 ($3.0 E 555
Median (muse) (53-?5) (54-70) (59-67) E (54-57}

 
 

6.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curve of TMCl 14 after a single oral
400 mg dose, formulated as tablet F014, 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 F014, 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).

§+Treatmefi A3 
 
 
 

 
i—fi—Treaimenl BE
i—e—Treatment C;

§+Trealment DE
E ‘ Treatment E:  

Ptasmacone.orTMC114(ng/mL)  
Time {h}

The mean concentration—time plots of TMCl 14 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 TMC1 14

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 werefemales. 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 2following TreatmentA. Plasma TMC1 1 4 concentrations were

similarfor males andfemalesfollowing Treatment A, suggesting that the assignment of

allfemales to Panel 2 and all males to Panel 1 did not affect the results observed in this

study. '

Table 3 shows the phannacokinetic results of TMCl 14 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.
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Table 3: Pharmacokinetic results of TMC114 after a single oral dese of 400 mg,
formulated as tablet F014, administered under different food conditions, in

the presence of 100 mg RTV b.i.d.

Trent A: Treat B: Treat C: Treat D: Treat E:

lermucokiuefics (if TMC114 standard fasted high—[:11 nutritional ‘roissnnl “it
breakfast conditions breakfast drink rich in coffee

» proteins(mean i SDJWX: median (raueefi
{1

11m. h

Cum, ngmL

AIK'W. nghml.

A L111». nghhnl.
 

Iwmn- 1‘

0 NQ‘ Not Quantifinble ((10.0 ngme)

Table 4 (A, B, C, and D) shows the summary of the statistical analysis of the
pharmacokinetic parameters of TMCl 14 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 squaren Lcasl a mare means i , 9 °' (' ’ a-vaiut)- 1 “lefifis rant“ ”y 0 o I 5
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l _ . , Treatment Pegged Ss‘qllmh‘és‘eteremte; Lacs!) {reference} {1w} -
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I‘m! men! A
I’ I 'l‘rezmuemfi Freaunen: A TremmemB Trcammil P {id 2‘ u n c

amm Ir , can .Cl 4 c
N _ - (m3 (reference) (Nil) 3 s

l

‘ 9'09“. confident: intervals.

  
treatment

du‘fcwucc uludinu  

 

 

 
90% (:‘1 ’

   

108



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).

Leas! squarc _, s
:1 Least squint 111mm . n 90‘? .1 is! ' p—Vului:muons who. '11

' 'l'remmenrA 'i'reannenu‘ 'I'remmemA 'l'rennnemc" . . .
Par/"ml!” , . 1 , . . lreanncm Permd Sequence(Men-nee) _ - utfcrcm‘c) ‘-

erugwa » . .- . ‘ . .- 97.9 ~124 0.1669 .‘- 9.8976

.-\L‘Lm.ng11~"1ul.| «. , ; - 5.1 96.0:114 {1.36159 0.9701ML 11;; .fth 953-113 9.34.4 (1.9173;

116111116111 .\ lreauncm (. [1611111112111 ‘\ Irenuuenl L Remnant . . .,Parameter / ' Imminent PCIILId Sequence(reference) . (reference) nest) difference median

n———mmeozs.—-_
“ 90"”ocoul'1dtncc intervals.

 
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).

Lmsl squan- _ . , a, , . ., 91191.11 p-valucmean,» mm. “a
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11004 104.-" 93.7 - 116 1). 486-1 (3 0302 {1.9030
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Table 4-D: Summary of the statistical analysis of the pharmacokinetic parameters
of TMC114 oftreatment E (croissant with coffee) compared to

treatment A (standard breakfast).
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For each comparison with the reference treatment, the ratios of the LSmeans of Cmax,

AUClas, and AUC00 were close to, 100 %, except for the comparison between Treatment A

and Treatment B. In this case, the systemic exposure to TMCl l4, expressed as Cmax,

AUClast and AUCOO, decreased with approximately 30 % for administration under fasted

conditions (Treatment B) , when compared to administration after a standard breakfast

(Treatment A).

7. Conclusion

0 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.

0 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/RTV should always be taken with food. However, the type of meal

does not affect the exposure to TMC114. '
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TMC114-C118

1. Title

The relative bioavailability of a single intake of TMCl 14, after 2-days b.i.d. low dosing
of ritonavir, with the experimental formulation TF036 under fed and fasted conditions as

compared to the —_— PEG400 — under fed and fasted conditions.

2. Objectives

The objectives of this trial were to assess: .

o The relative bioavailability of TMCl 14 with the experimental solid formulation

TF036 as compared to the reference —— /PEG400 (TF019)—u.

both in the presence of a low dose RTV.

- The effect of food on the relative bioavailability of TMCl 14 with the

experimental solid formulation TF036 and the reference —- /PEG400

(TF019) oral solution, both in the presence of low dose of ritonavir.

3. Study Design

Sixteen healthy volunteers received the following four treatments in a randomized

fashion (as shown in table 1). '

Table 1: Various treatments in TMC114-C118

Treatment A Treatment C Treatment D

— PEG400 TFO36 TF036

solution (TF019)
400 mg TMC 1 14.520 ml
(20 nigfnil)

 

 
 

 
 

 
 

 
 

Treatment B

(Fed conditions)
— PEG400

solution (TF019)
400 mg TMC 114.520 1111
(20 mgfml)

 
 
 

 

  
 

 
 

400 mg TMC 114;"
1 Tablet (400 nigftablet)

400 mg TMC 1 145'
I Tablet (400 mgf'tablet)

From 2 days before until 1 day after administration of TMCl 14, 100 mg RTV b.i.d. was

administered. There was a washout period of 7 days between each dose of TMCI 14.

4. Investigational Drugs

— /PEG400 1TF0192 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.

TF036 formulation: Oral tablet at a strength of 400 mg per tablet-

The tablet was packed in a —— 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,

and at 0.5, 1, 1.5, 2, 3, 4, 6, 9, 12, 24, and 48 hours after administration ofTMCl 14. The

plasma concentrations of TMCl 14 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;

~USing a _ _

— Based on the individual plasma concentration—time data,

using the scheduled sampling times, the following pharrnacokinetic parameters of

TMC114 were derived from the bioanalytical results:

Days 3a 10: 17 and 24 C011; Ctha C24h: Cmax: tmax, AUClast: AUCooa AIz, tl/2term

Ratio: Treatment B vs. A, C vs. A, D vs. A, D vs. B and D vs. C for Cmax and AUClaS.

6. Results

6.1 SubjectDispositz'on

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

”' ' ' 'Agll'isiibfect‘s” -. ‘ , . :, '  

 

Parameter 71" I ’

Ae, ears, median l(ran_e) " 44 (26-52)
Wei_ht, k, median (rane) 74 (56—90)

175-5 (156-188

6.2 Pharmacokinetic Analysis

  
   

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

TMC114, administered as#(TF0] 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

 
 
 

 
g'_.;ia;2"%i'="6'{si. ‘iéské‘a?—-— TFmg, led

E—a— TF036, taste
E+ Tt=035. ted .

 
5000

4000
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1000

 

Scheduled time (h)

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

formulated as the~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 resultsafter a single dose of 400 mg TMC114,

formulated as the -——— ) and as a tablet

(TF036) under fasted and fed conditions, in the presence of a low dose of

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

Pharmacokinetics of TMC114 Treatment A: Treatment B: Treatment (T. Treatment D:

(meaniSD. 11m: median range» TFO l 9 (fasted) TF019 (fed) , TFOSG (fasted) TF036 (fed)
11 15= 15 15: 1 6:

t,,,,,.h 1.0(o.5-1_0) 0.5(05 -40) 1.5(10 4.0) Irons—4.0)

Cm, ngx’ml NQ NQ NQ NO.

\1'Jl\l ‘0o241 4'.—N\C-t»[\J It“ll“H‘H"H"H
1110:2570
715:390

3614:9105
43938z20064

53221::1098

(‘13,. ngr'ml ' 1240 : 371 1290 : 550
('34,,.ng.«"1111 828 i 293 725 : 308
Cum, irgs’ml 5571 :1 1601 3701 : 960
AUG“. nglv'ml 52112 :- 15923 45608 : 14400
ABC ng.h.-"ml 59803 2‘ 18642 51552 : 17802 _.
tlge,.,,,h 163:4.54 15.2:4..~a I .

=11:14 tor ALE(a and t“;m,, for TreaunenlA1n=13 tor AUCN and 1,3.,,,,, for Treatment
n=15 lor (g4], and n=l4 for t-a”,, and AUC for Treatment D

NQ not quantifiable (f'.100 ng-ml)

LuDJ 
For theWTF0] 9), maximum plasma concentrations of TMCl 14

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.
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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 tmax value of 3.0 h (range: -1.5—4.0h) compared to a

median tmax value of 1.5 h (range: 1.0-4.0h) under fasted conditions. Under fed

conditions, the mean Cmax and AUCIast 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 Cmax and AUClasl

of TMCl 14 were 50 % and 38 % lower for the tablet under fasted conditions,

respectively. Under fed conditions, the bioavailability of TMCl 14 from the oral solution

was decreased compared to fasted conditions, indicated by 33 % lower Cmax and 13 %

lower AUClast values. Under fed conditions, the bioavailability of TMC114 from the

tablet was increased, indicated by 35 % higher Cmax and 42 % higher AUCIast values. The

. bioavailability of TMC114 was comparable when administered as a tablet or oral

solution underfed conditions. Terminal elimination half—lives (t1 /2 m) 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 —— (TF019) under fed vs. fasted

conditions, in the presence of a low dose of RTV (100 mg b.i.d.).

Least square menus
'l'ramnent A: limunent 8' Least WW6
.F fasted - .fcd mm,“ min},
(reference) (less)

2’76 3
49715

TFO! 9. [listed T1019, fed dillcrmcc
irefcrcnrc') ( lest] median
 

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

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

Least square mums Jill]E1:
. Treatment C: Treatment 1): Lam ; “mt- , ,

Panmicter ' TFOSG. fasted 'fPtlSé. fed lmawn :1th on 90"" l I l’reutnmilI {relértnrul (lest)
(.‘mx. ng‘ml 11 269? 3.633
(‘3 3,. ngrmi ' 650.2 gust
' ml § 520.3 622.9

  
134 $ [22 . E43} 0.0904
[55.9 13-3 - EUR 0.04.)?“
Milli “4,6 - l5} 0.15175
“3.3 0.0074)...-ie.l:-m£ [ 30799 43799

. Median'l'reannenl ("1 Treatment 1').
TFOBY‘. fasted 11:036. fed

I‘amnwter (whence) nest) . median
ram. h 1.5 31.) 4,225 {Jan - «so 75) 0.0102

 
 

‘l'renzmem
cit-flame: 00“ .7 (“l 'l iezmnml
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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" . (TF019),

in the presence of a low dose of RTV (100 mg b.i.d.) and under fasted
conditions.

- lens! $qu11": 111611115 p~\=111uc
- 'lrc: Iunen ' ": l L .. , .,Parameter . - ”um 51111.11; 1 k _ ,,

t ' ”my "1 ‘ 1F”6 i “d 11164111543110. “0 ”m "U Ire-"(uncut[reform-11cc)
1...... "gm; 5415 ; ' 50.1.15 44.11 - 55.9 < 0.0001

. -.. mg 1111 1191 r’ ,. 511.114 51.5. - (35.4 ~ (1.00m
1g mi 780.1 . L ,.; 6?.20 52.5 - $6.0 0.0139

‘ 500111.: I 62.01 , 55.3 - 69,7 '0 0001  

[mum A: 1 11cm (‘2 henuncnl
"£1101*) famed 117036.31“.d (1111bmute

(reference) (rest) median
 

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 ' ——-— (TF019) administered under fasted conditions,

in the presence of a low dose of RTV (100 mg b.i.d.).
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Table 4-E: Statistical evaluation of the pharmacokinetics of TMC114 of the tablet

(F036) vs. the oral ——~— (TF019), in the presence of a low

dose of RTV (100 mg b.i.d.), and under fed conditions.

Least square means 4.mum
’- _ TrenhnenlB; Treamreuln; [£1151 square t 0 ‘
Imam“ 1170191111 ’l'FOSGJ‘ed “munmuo, 1.. ’0 “1 Ire-"11mm!

(reference) (rem)
(.... ngsm: _ 3633 3649 109.7 90.8 . 1 1211.994:
(7.2... ng-‘ml . 119a 1012 90.03 11.9 — 113 (1.421:-

94.65 72.3 - 133 0.7154
(‘2 11g’ml . 659.9 (124.6 {

.»-\L(‘......u«__v.lrmr . 43461' 43?09 1 100.6 862-11? 0.9485
1

 

.Median
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-2 ”‘11) {—1.50) 00013.
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7. Conclusion

0 When co—administered with RTV under fed conditions, the bioavailability of

TMCl 14 formulated as a tablet (TF036) is similar to the bioavailability of the oral

solution (TF019).

0 Under fasted conditions and co—administered with RTV, the bioavailability of

TMCl l4 formulated as a tablet (TF036) is lower than the bioavailability of the

oral solution (TF019). '

o 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 ofthe biopharmaceutics studies, the sponsorprovided a cross study

comparison ofstuay TMC114—C103 (which included a single dose ofdarunavir 800 mg
given as a tabletformulation TF036 underfasted andfed conditions) and study TMC114— ‘

C118. Fig 1 shows the mean concentration time profiles ofdarunavir given as a tablet

formulation (TF036) either as a single 800—mg dose in the absence ofritonavir (stuay

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 underfasted andfed
conditions.

Mean concentration timeprofiles ofdarunavir given as a tabletformulation (TF036)

either as a single 800-mg dose in the absence ofritonavir (study TMC114-C103) or as

a single 400 mg dose co-administered with low-dose (100 mg b. i. d.) ritonavir (study '

TMCII4-CII8), with both doses given underfasted andfed conditions. ‘

PlasmaCone.ofDarunavir
  

Scheduled Time (h)

—’cgtf:ie3. soc- ‘mg. m 'RTV, ia's'Eét—i ' +«3103 got higf"nd'§4n}féed " 'A
V~fi~C1181400mg we» r 2 faszed +6118. 400 mg. with RTV, fed 

The inter study comparison (between study TMC1 1 4— C1 03 and TMC1 14-C1 18) 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 armfrom
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stuafiz TMC114-C103 and 400 mg, with RTV, fasted armfrom study TMC114~C118)

underfed (based on intro study comparison between the two arms in study TMC1 1 4-

C1 18) conditions.
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' DissonUTION 0F 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

(mgftablet) 

 
400-1ng ZOO—mg 300-mg

Component C‘-001./l:001 C—0 1 6 C'A—OO9J’I‘7014 CIA-012513015 CIA-00891701 6
TMCl l4

Magnesium Stearate

C'rospovidone

OPADRY® II Orange
N1 = Not included

The initial dissolution method development for the phase 3/commercial formulation

tablets (F016) started from the parameters used to assess the release rate of the Phase 2b

formulations. The dissolution method (USP App 2, 900 mL of l % SLS in 0.01N HCl at

37 :1: 0.5 °C) and the media selection was based on the solubility of TMCl 14 (table 2).

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

 
Solvent Solubility pH of Solution

(g l 00 mL) .
Water 0.015 7.6

0.1 NHCI . 0.096 1.0

0.02NHC1 0.025 2.1

citrate—HO buffer pH 2 0.025 2.0

citrate-NaOH buffer pH 5 0.013 5.0

phosphate buffer pH 7 0.014 7.0

borate-KCl—NaOH buffer pH 9 0.016 9.0

phosphate-NaOl—l buffer pH 12 0.014 12.0

simulated gastric fluid 0.083 . . 1.1
simulated intestinal fluid 0.016 7.4 

The resulting profile for the Phase 2b tablets, which did not contain a — varied
asaw

(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 F001 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 to ——~———-——— '

-/ . A paddle speed of 75 rpm was needed to r I —— g. 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 F014, 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. - i

To test the robustness of the dissolution method, the following key dissolution parameters

were varied by preplanned amounts using a Plackett—Burrnan design: molarity

(NaH2PO4.2 H20) and pH ofthe 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 L‘ of 75 rpm.

The experimental design varied the rpm i ~ '

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 d: 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 TMCl 14 300 mg orange film coated tablet batches.

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

 

 

    

Coated Tablet Batches.

Dissolution ('94) released)

mean (min-max)

Batch 10 min 20 min 30 min 45 min “ 60 min

PD13'52 78I 931 q 97 m 97 ( 98(PDl348 75« r"! 89t 93 96 ( I 2 96 ( l )
PD'1326 . 72 88( 93 95 ( 96 (
PD1324 75 92 ( 97‘ 98 ( 99 (

PD1322 76 93( 7t 98( 99(
PD1328 74 90( 95 t 96 ( ‘ 96 (

PD14l9 67 87( 94( ' 96( 97(

PD1330 78 94( l 98( 98 ( 9S(

4NG45 l7—X 85 95( 98( 100 (‘ 100(

4NG4SlS—X 84 95 ( 98 (1 99 (‘ 99 ( ._
4NG4689-X so U 92( L1 95 ('. LJ 95 (1 L.) 95¢ L.)    
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SINGLE AND MULTIPLE DOSE PHARMACOKINETICS

 

TMC114—C101 Safety, tolerability, and phannacokinetics of increasing single oral doses of TMC 1 14 in healthy
adult subjects.
 

TMC] 14—C104 Randomized, placebo—controlled, double-blind, multiple dose escalation trial to examine the safety,
tolerability, and pharmacokinetics of oral twice or three times daily TMC] 14 doses in healthy
sub'ects.

TMC 1 14-C1 12 The effect of repeated doses of ritonavir on the pharmacokinetics of repeated doses of TMC] 14 in 132
health sub'ects.

TMC 1 14—C137 The pharmacokinetics, safety and tolerability of TMCI 14, formulated as tablet TF036, and boosted
with a low dose of ritonavir,lfor various multile dose regimens.
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1. Title

Safety, tolerability, and pharmacokinetics of increasing single oral doses of TMCl 14 in

healthy adult subjects (TMCl 14-C 101).

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 TMC] 14 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 TMC1 14. Subjects in Panel B

received 200, 800, and 1600 mg of TMC] 14. 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 TMCl 14 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. lnvestigational Drugs

TMC 114 was formulated as an oral aqueous solution of TMC] 14 20 mg/mL containing

_- and PEG400 as main solubilizing agents in the formulation. The batch

number of TMCl l4 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)

and at 0.5, l, 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 intervals 0—8 hours, 8—24 hours, 24—32 hours, and 32—48 hours after each dose
was collected.

The plasma and urine concentrations ofTMC114 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 TM -——-——-—-——-—- was used for all

pharmacokinetic assessments. '
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6. Results

6.] 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 TMC] 14. Similarly, 9

subjects in panel B received 200 mg, 800 mg, and 1600 mg of TMC] 14. 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

 
2 Median (range)

   
52.0 (34—56)
 41.0 (24—52) 

Panel A Panel B Panel C All sub‘ects

42.0 (19-54) 42.0 (19-56)
   

 
 

Age (yeaigl
Median (range)

  
65.0 (54—90) 65.0 (62-92) 72.0 (61

 
 

 —90) 71.0(54412)  
 Wei - 111 (kg)

Median (range) 166.0 (162—189) 171.0(153_192) 179.0(1
 

57—192) 171.0(153—192)

 

    Height (cm)
BM] (kg/ml) : Median (range)

  
23.5 (20-29) 25.0 (21-31) 23.9 (19—29)

 
|23.9(19—31)

  
 
 
    

     
 

  
 

 
 

   
  
 

 
 

 

 
   

  

6.5 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curve of TMC] 14 at different dose
levels. .

 

 
 

 
 

Race. : Caucasian: n ('90) 9 (100) 9 (100) 9 (100) 27 (100)
5 M; 11 (0:0) 5 (55.6) 4 (44.4) 7 (77.3) 16 (59.3)

Gender : F g 11 (9-0) 4 (44.4) 5 (55.6) 2(222) 11 (40.7)
. . 5 Y g 110%) 0 4 (44.4) 2 (22.2 6 (22.2)

5"“"ke‘ 5 N 3 n (045) 9 (100) 5 (55.6) 7 (77.8) 21 (77.8) 

Fig 1: Mean plasma concentration-time profiles of TMC114 at different dose levels

100000

Conc(ng/ml)
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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 TMCl 14 (n = 6 per
dose level).

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

level)

Pharmacokinetics of

' TMC114 (meaniSD.
tam: median (range))

100 mg 400 mg 800 mg
 

1131,11

Cm net'ml

AUC1,5,. ugh/"ml

AUCW ughfml

tlr21enn: 'h _
”/6 unchanged in urine
Pharmacokinetics of
TMC 1 14

(meaniSD. tum:
median (range))

0.5 (0.5-1.0)
220.0:t 165.9

336 i 321

NA
0.2 i 0.2

1200 mg

 
0.5 (0.5-1.5)
2927 i 1443
5087 a 3028
5144 i 3054

9.3 i 2.5
0.935 0.3

2400 mg

1.0 (0.5—1.5)
6468i2270
18035 i 9607
18113 i 9606

117:5.1
2.1 :t 0.7

3200 mg

 

tum. 11

C“m. iigfml
AUCW. uglifml

AUCL... nghz’ml
tl-32tmu: h
% unchanged in urine

1.0 (0.5-1.5)  .3 (1.0.2.0)
10658 2 3357

410664: 25465

41163 3: 25.456

9.8 4 3.0
2.13 1.3

 1.0 (1.0-1.5)
15300: 3164

-78233: 11327
.47979 i 11436

8.6i3.3
1.8i0.8

1.0 (0.5-3.0)
14407: 3440

51835 4 19127
51979 :1 19213

9.2 3.2
1.9 : 1.2

  
 

At all dose levels, a fast absorption of TMC] 14 was observed. The median Tmax 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 Cmax and AUClaSI respectively.

Fig 2:‘ Dose normalized plot of Cmax
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Fig 2: Dose normalized plot of AUClas,
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The dose normalized plots suggested thefollowing: Up to 800 mg, maximum

concentrations and exposures increased more than proportional with dose. There was a

dose proportional increase in Cmax 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 diarrhea 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

- TMCl l4 administered as an oral solution was absorbed with a median Tmax of l—

l.3 hours. The pharmacokinetics of TMCl 14 was dose dependent for doses up to

2400 mg. No further increases in plasma levels were observed between the 2400

and 3200 mg dose.

0 At the different dose levels, the inter—individual variability was large i.e., the %
CV was between 15-80 % for Cmax and 20—95 % for AUC.
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I The high metabolic conversion of TMCI 14 is confirmed by the low urinary
excretion of TMCI 14. 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 timesdaily 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 TMC] 14
as an oral solution.

3. Study Design

Randomized, double blind, placebo controlled multiple dose escalation trial. Four doses

of TMC] 14 (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 Subjecl

 
 

  
(11:6) or placebo (11:3)

 
  

 
(Ii—o) or placebo (‘n-x‘a)

(1176') or placebo (11"?!) 

(n=6) or placebo (11:3)

 
4. lnvestigational Drugs

' Dose (n" of volunteers) Volume
number panel

400 mg TMC114 oral solution b.i.d;

800 mg 134(114 oral solution b.i.d.

 
 
 

 

  

 
800 mg 'l'MCll-l oml solution t.i.d.

. placebo t.i.cl.
 

.1200 mg TMC'lM oral solution t.i.d.
  

21) ml of TMCIH b.i.d.

(ZOmgfml) or 20 ml of placebo
b.i.d.
2x20 ml of TMCIH b.i.d.

(20 mgz’mi) or 40 ml of placebo
b.i.d.
2x20 ml 01" TMCiH t.i.d.

(20111531111) or 2x20 ml 01"

 

    

 
 

 

 

  
  

 

 

 

 
   

2x30 ml 01‘ TMCIH t.i.cl.

(31) mgfmi') or 2x30 ml of
placebo t.i.d.  

TMC 1 14 was formulated as an oral aqueous solution of TMCl 14 20 mg/mL containing
in. and PEG4OO as main solubilizing agents in the formulation. The placebo

solution contained PEG400, ‘ — and taste masking agents. The batch numbers

of TMCl 14 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 (bid. 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,

0.5, 1, 1.5, 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.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 0.5, 0.75,

1,15, 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 55-24 hrs after intake was
collected.

Assay

The plasma and urine concentrations of TMC] 14 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 TM“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 c‘l’Oll 5

Natasha . 'i‘MCl H 'l'MCl l-‘l ‘I'MCl I4 'l‘MVl H

(N— 13) 400 mg bid. 800 mg bid. 500 mg Lid. [200 mg Lid.
(N.....6)

Age. median (min-max). rears 35.0 (23—47) 29.5 {21-42)

Weight- median (min-max). k2

Height. median (min-max). cm

BMI. median (min-max) If. 12‘ _ ' 25.2 (20-29)

Gender. 11 ("11) femaie
male

 
6. 6 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration—time curves of TMC1 14 after oral
administration of400 mg b.i.d., 800 mg b.i.d., 800 mg b.i.d., and 1200 mg t.i.d. TMC114

t.i.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.

r)

A A 3 a o

. - . -_ {1‘ A

. . ~ . is -.  
1 t . _ t . . a ,. 1.. l. . .1.

1 2 3 4 5 6 7 8 9 10 11 12 13 i4 15 16

time' (day)

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 ofTMC114 on day l (n

= 6 per dose level).

Table 3: Summary of Pharmacokinetic Parameters of TMC114 on Day 1(n = 6'per

dose level) ‘

510343131 485041422 812241797

(1830-11100) (3350—7110) (5740-10600)

125* (05—15) 075* (05-15) 075* (05—1)

AUC]2** 2380i 985.3 9234 i 4626 10997fl: 3834 177714 5165

(n *hr/mL) ‘(1126-3634) (4606—17433) (4779-14600) (11543-26333)

 

Table 4 presents the summary of the pharmacokinetic parameters 0fTMC114 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)

Sessinn i. 46“) mg bid.
lmmniSlJ. tum. median (range)!

11.“, 11 0,5 {0.5-1.0}
(2.1.. ngsml 23.2 : 13.1
1"..qu ngml 2453 -a» 944
(Km. 11;: ml 321 9' 1%.“-
.n‘xl? " ;§,.11v_z,[11111l‘ 7702 i 375-4
I; _‘.v 1)

Sta-“ion 2, 8m! mg bid.
{mmni SI). tum, median (much

LOUIE—l1!) (1,75 {0.5—1 5)
15.8 44.4 _
905 .7. :I: “(n
340

Susi-m 3. 301) mg lid.
{memmSl). 1““,n)edi:211 {mam} .

3.0 (0.7511!)
38's ‘13?

SH;
150.6

35656
(LU:

BestPossibleCopy
m1 4. 1200 mg LLd.

(mcanfjll). 114.1 median (Emmi) (11:6)
0.751(154'135} 0.5 (n 5.1) 5)
35.4 Ii] H: i ‘70::

6332 j 19% $040 1 4117
37” : 4615 21232? g; 260

“[22 ”221 48035) 59‘)?
' 7,34”

 
" E5: polnml 9.2 1’24]; 4’ {or”Arcuzlee dewmsumnm: ul'

 
 

«Uh-1.. 1151- 1.1.1 ;:*Al.‘(‘;;ha
:14 1591 powblc f0; 12.8mm I and .3
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The C011 and AUC2411 decreased with time, especially for the 800 mg t.i.d. and 1200 mg

t.i.d. regimens. AUC24h and Cssave 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 (t1 /2term) could not accurately be assessed for all volunteers but

for 400 mg b.1. d. and 800 mg b.1.d., the 11/2 was 10— 12 h while for 800 mg t. i. d. and 1200
mg t.id 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

0 Steady—state plasma concentrations were reached generally within 3 days,

although Cm, and AUC24h slightly decreased with time at all dose levels.

- AUC24h and C55,“ increased approximately dose—proportionally with total daily

dose. Cmax was dose—proportional with respect to dose per intake.

0 Less than 2% of unchanged TMC114 was excreted in the urine at all dose levels

(data not shown).

I o The most commonly reported AEs were rash, GI 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.

0 The incidence of diarrhea and headache were similar between the placebo and

TMCl 14 groups. The G1 events, specifically diarrhea may be, at least part, due to

the PEG400 component of the formulation.
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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

0 To assess the steady-state pharmacokinetics of TMC] 14 administered as an oral

solution in various dosages in combination with various dosages of ritonavir.

0 To assess the safety and tolerability of the co—administration of TMCI 14 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 D059 Volume. (per dose)
subjects)

TMC 114: 200 mg q.d. on days 1—14 - 2x5 ml (20 mgi'ml)

ritonavir: 100 mg q.d. on days 2-16 1 capsule ofritonnvir (Non-if“)

TMC 114: 400 mg q.d. on days 1-14 4X5 ml (20 mgfml)

 

ritonavir: 100 mg q.d. on days 2-16 1 capsule ofritonavir (Norvir‘i’)
TMCIM: 300 mg bid. on days 1—13. 1x15 ml (20 mgi'ml)
300 mg q.d. on day 14 _

ritonavir: 100 mg bid. on days 2-16 1 capsule ofrilonavir (Norvir'fi')
TMC114: 600 mg q.d. on days 1-14 3x10 ml (20 mgi’ml)

ritonavir: 200 mg q.d. on days 2-16 2 capsules: ofritonavir (Norvir'E‘)

 
 

4. lnvestigational Drugs

TMC 114 was formulated as an oral aqueous solutionofTMC114 20 mg/mL'- containing
~ and PEG400 as main solubilizing agents in the formulation. The batch

numbers ofTMC114 used in the trial was 01H01 (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 TMCI 14 and

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

Pharmacokinetic Assessments

Winnonlin Professional TM~was used for all

pharrnacokinetic assessments.

6. Results

6.] 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
 

 

  

 

All - Panel 1 Panel 2 Panel 3 Panel 4 Panel 5
3 Parameter mm“ TMC1141‘RTV rMcmmrv TMCll-‘l/RTV' TMCIHIRTV nicmmrv

(mcdian) ‘ (ni101 2001100 mg 400/100 mg 300/100 mg 60012001ng 1200,1200 mg
.. . 511.1- (1E8). ,.(1-¢|..«(nf8) .b-Ldr 111:3) ; .911- (n=8) q-d-(IFS) 1

51”“ . 34.5 31.5. 31.5 33.5 40.0 36.5 1MW“) . . . l , , 1
BMI 24.3 23.5. 26.6 23.5 25.2 24.7 i

chithcnnj 178.0 ] 1.83.5 1.74.0 173.0 ~ 180.0 176.5 I1' f— —;- _._ _.

\\-'eiglit(kg) 70.0 1 31.5, 1 81.5 .72 31.5 77.0 _I

6. 7 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration—time curves of TMC] 14 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 TMCl 14, a fast absorption phase was followed by a fast

distribution/elimination phase, leading to low COh levels (plasma concentrations after 24

h). The Cmax was reached between 0.25 and 3h for all dose regimens. In the presence of

ritonavir, the TMC114 Co}, 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 C011 after intake of

TMC114 alone (Day 1). For all dose regimens, values for Cmax were only 2— to 4—fold

higher than the corresponding values for C011 and Cmin if co—administered with ritonavir.

Table 3 shows the pharmacokinetic results of TMCl 14.

Table 3: Pharmacokinetic results of TMC114
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Note(s):

The pharmacokinetic data on day I was obtained after administration of TMC1 1 4 alone

(without ritonavir).

All subjects ofpanel 3 (TMC114/RTV 300/100 mg bid.) took 600 mg TMC114 q.d. on

day 1 instead of300 mg TMC114 b. i.d.

In the presence/absence of ritonavir, no significant differences were observed in the TmX

estimates. The increase in CmaX was small, while the increases in other pharmacokinetic

parameters (Cmin, COh, C55,“ and AUC24h) were much more pronounced. The

pharmacokinetics of TMCl 14 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 TMCl 14/RTV

300/100 mg bid. resulted in comparable Cmin values as after administration of

TMC114/RTV 600/200 mg q.d., while AUC24h and CmX were slightly lower. The

estimates of COh, Cmin, €53,an and CmaX (day 14 vs. day 7) showed a slight decrease, which

is probably due to the induction of CYP3A4 by ritonavir and/or TMCl 14.

RTV

Table 4 shows the pharrnacokinetic parameters of RTV.

Table 4: Pharmacokinetic results of RTV

THU 34 RT\'
(>0!) [(101133 L].ii,

TMH l4 RTV 'l‘,\'l("l 14 R |‘\' (day 13. TNK'iH RTV 'l'.\l(‘l H RTV
:90 um mg q.d. 4m) [00 m; L) d ”IMF! 34 RTV 600 200 mg q.d. 11:10 200mg x; d

300100131: b id,
[1121“ I - $43

Parameter“

  BestPossibleCopy 
(

i}   
" Mean SI). 11““ in median (range).
= Extrapolat "_ calculated um]; the (2;, mill-c:- 11-1 dn} 7 fur lune-530ml :41: To: q.d. regimens For bid doses
.-\U(';s; ’ AH g3: was used. 

For all regimens, AUC, Cmvg and CmaX decreased during the treatment period. For all

regimens, the fluctation index (PI), representing the ratio between Cmax and Cmin levels,
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was stable during the treatment period. At day 7, the interindividual variability of Cmin

ranged from 48 % (panel 3) to 97 % (panel 1), Cssavg ranged from 31 % (panel 3) to 88 %

(panel 1) and the Cmax 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 ofpanel 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

0 Co—administration of 100 or 200 mg q.d. or 100 mg b.i.d. ritonavir, significantly

increased the Cmin and AUC values of TMCl 14; the effect on Cmax was less

pronounced.

o The plasma concentrations of TMCl l4 slightly decreased within the 2-week

study period.

0 For all TMC114/RTV dose regimens, values for mean Cmax were only 2— to 4-

fold higher than the corresponding values for Cmin levels, however, without co-

administration of ritonavir, the ratio between Cmax and Cmin ranged from 25-130.

0 The pharmacokinetics of TMCI 14 for the q.d. dose regimens were dose—

proportional, except for TMCI l4/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 TMCl 14

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 TMCl l4, 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:

0 The plasma pharmacokinetics of various multiple oral doses of TMCl 14

formulated as tablet TF036 when low—dose ritonavir (100 mg) was co—

administered. .

o The dose-proportionality for the investigated dose range of TMCI 14 (400- 1200

mg qd. and 400— 800 mg b.1d.) formulated as tablet TF036 when low—dose RTV

(100 mg) was co——administered

0 The percentage ofunchanged TMC 1 14 excreted in urine of various multiple oral
doses of TMC] 14 formulated as tablet TF036 when low—dose RTV (100 mg) was
co-administered. ‘

o The safety and tolerability of various multiple oral doses of TMCl l4 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 TMCl l4/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.f0r 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 TMC] 14 were determined for l 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.
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Table 1: Overview of dose regimens
3 'l'rcammil Dmi- (number 111 subjects} Volume

 

‘l‘m'n-s: 401111153 (id-31131.1} 3- -'
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'I'MCIH: 301,121); «g tl an 3.); 2 (zihlcas of'l'MC'lH oer :mzskc. l
. \» " E»! v: :3: 2:, ”3:400 1 fifths

.R'l‘V: 2.192111; 4110119.}; §~. ”'1" i ‘ ' h avi 1‘ I “g E 1}
{IP31 ' 1 capsule of =m xr {Kon’it *1 per izaankc
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TMCIH: 3011111123) id. 0110a} 2-15.. 3. mhlcix x!i”l'.\-‘l(il 14 per minke
5:05 mg q (1131} Day 7 ( |‘,‘vl(' t H m; 4011 m t

R'IT: “$119.43.- bid, on Day i-E? l “:lpxulL‘ offiioum'ir {Stirrup} per intake
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4. lnvestigational Drugs \

TMC 114 was formulated as a tablet (TF036) containing TMC] 14 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] 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 l and day 7 at the following time points:

_ 0.5, l, 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 TMCl 14 and ritonavir and urinary concentrations of

TMC114 were determined using validated .LC—MS/MS methods. The lower limit of

quantification (LLOQ) of TMCl 14 and ritonavir in plasma was 10 ng/mL and 5 ng/mL

respectively.

Pharmacokinetic Assessments

Winnonlin Professional TM(_ was used for all

pharmacokinetic and statistical assessments.
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6. Results

6.] 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

q.d.i Parameter - All subjects1100-“110mg:  TMCIHIRTV
2’'u
1‘?'r
I"vFa.

Age (years)
; median {range}
' Height (cm) 5

medianlmnge} ‘ (164-191) : 7"". {165- [8-1]
: Weigh! (cm) ., _ 79‘5 , ‘ {i}? F

median Hangs; . (S‘s-93) t u‘swlum

  
 

6.8 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration—time curves of TMC1 14, 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.

”—9— mambo mg q, ~15—3091wmqu —<>——' "wiztié'é'ido iii; .
§+dGOI1GO mg m d. + acct-'1 on n13 mu
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Visual inspection of the profiles showed that TMC114 was rapidly absorbed from the GI—

tract for all dose regimens of TMCl 14/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 start Of dosing of TMC114/RTV. Table 3

shows the pharrnacokinetic parameters of TMCl l4, 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

l’lmrnmufliinelim
01' TMC114 Trenlment A: Trcnlment B: 'l‘reuunent C: Treatment D: Treatment .F:
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{menn‘iSll ill!) mg rilonmir 100 mg rilunm‘ir llJl) mgritunm‘ir 100 mg rimmm‘r Ill" mgrilouzn'ir
imwmcdéan q.d. q.d. g.d. bid. h.i.d.
‘ : gel}
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U) i; l .5 .. (- in

343911 .:- 832$
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-. H364
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N“): Nu! (glltmtrliahle (.. 20 0 ug’mi‘)

‘ (RT '31) 3.3329? is excluded from descaiplive statistics

$' ("Rf if) ii? 3 "’79 is excéuded from descripliu statistics
 

5"“ for the parameter a. 35m for Treatment A: n T

Reviewer’s Note regarding pharmacokinetic analysis:

CRF ID 1372279, receiving the 1200/100 mg q.d. (treatment C), wasfoundpositivefor

HC V antibodies at screening.(major protocol deviation), therefore, this subject was

excludedfrom all the pharmacokinetic and statistical assessments ofTMCI 14 andRTV.

CRF ID 1371297 received clarithromycin (a majorprotocol deviation) from days 2—6,

therefore this subject was excluded.from descriptive statistics and statistical analysis of
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TMC114 and RTV. CRF 1D 13 71277 discontinued the trial before the morning intake of

RTV on day 8, therefore, x1: and Inger," ofTMC1 1 4 could not be calculatedfor 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 TMCl l4/RTV, based on the ratio of LS means and the

associated 90 % confidence intervals, the AUC24h, COh, Cmin and Cmax of TMCl 14 seemed

to increase dose-proportionally except for Cmax between Treatment B and Treatment A

and between Treatment C and Treatment A. Within the investigated twice daily dosing

range of TMCl l4/RTV, a dose—proportional increase in COh and Cmin and a less than

dose—proportional increase in Cm)( and AUCm was observed.

RTV

Table 4 shows the pharmacokinetic parameters of RTV after multiple oral administration
of RTV, in the presence of TMCl l4, 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.

Philrnwmkim-HE-s Treatment A: Treatment l3: 'i'rczumtm ("z ‘i’rcaluwnl [3: Treatment E:
of rimrmvir 4;", mg: 331(114; sum mg ‘l “('1 H' {200 mg TMK') H: 400 mg THC! H' 300 mg THIN :43

It!“ 01:: rimmnir “in mg rilunm‘ir um mg rilonm‘ir 190 mg I‘itnm‘n'ir fill! my: :‘ilonarir
q‘d. q.di b.i.d. b.i.d.

2m; m
.1 o :4 :2 . .5. m    

‘ l'lil if???“ i
\. (RJ “Hf; :?< r: ‘
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The systemic exposure to RTV, expressed as AUCnh or AUC24h, did not vary

significantly between the 3 once daily TMC] 14/RTV dosing regimens and between the 2

twice daily dosing regimens. Furthermore, Cmax, C0}, and Cmin values were also

comparable between the 3 once daily dosing regimens and between the 2 twice daily

dosing regimens.

6.3 Urinary Excretion ofTMC1 I 4

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

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

Mean :2". 51)
Treatment A: Treatment B: Trealmcni ('1 Treatment D: Treatment E:

Darunam‘iRTV Darunavlri’RTV Darunm’lrfRTV Darunavirz’RTV Darunm'irfRT"

4985100 mg q.d. 8003109 mg q.d. [200.3190 mg: q.d. 400.5100 mg b.i.d. 8002’100 mg b.i.d.

 

Parameter

:\'

Recovery of
unchanged 3.: . +1.) 1.1.9 3,1) {1.1 5.0 :i. 13 4.3 .1. Lt)
danmm'ir. " rs

*: The recovery ofunchanged TMC] 14 in urine is for the appropriate dosing interval
(q.d.: 24 hours; b.i.d.: 12 hours)

8 25 ES 
The urinary excretion of TMCl 14 during one dosing interval was 3-5 % of the total

TMC114 dose for all different TMC] 14/RTV'dose regimens. Further, the deconjugation

of TMCl 14 with beta-glucoronidase prior to bioanalysis did not affect the mean urinary

excretion, indicating the limited role of glucoronidation in the metabolism of TMCl 14
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 ABS (See details in Medical Officer's

review).

8. Conclusion

0 Under fed conditions and in the presence of a low dose of ritonavir, the

systemic exposure (AUC) of TMC114, formulated as the tablet :— (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 TMC114 C0}, and Cmin seemed to increase dose—proportionally for the q.d. and

b.i.d. regimens after multiple dosing.

- TMC114 Cmax 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 TMCl 14 (800 mg q.d. or 400 mg b.i.d.), the

daily exposure to TMCI 14 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.

Appears This Way
On Original
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DRUG-DRUG INTERACTIONS

 
 

 
 

 

 

 
, ,’._;Description 7 1'

The effect of repeated doses of ritonavir on the pharmacokineticsysafety, and tolerability of a
sin-1e dose ofTMCl 14. '

The pharmacokinetic interaction between rifabutin and TMC114, co-administered with low—dose
ritonavir, in healthy subjects.

TMC114-C110 The effect of repeated doses of TMC1 14 on the pharmacokinetics of a single dose of saquinavir 152

in healthy subjects.

TMC1 14-C11 1 The pharmacokinetic interaction between TMC1 14, boosted with a low dose of RTV, and EFV 157
in healthy volunteers. -

The pharmacokinetic interaction between TMC1 14/RTV and nevirapine in HIV-1 infected
sub'ects. '

The effect of TMC1 14, boosted with low doses of ritonavir, on pravastatin (PRA)
harrnacokinetics in health volunteers. _

The pharmacokinetic interaction between paroxetine or sertraline and TMC1 14, co—administered
with low—dose ritonavir, in health sub'ects. '

The effect of ranitidine and of omeprazole on the pharmacokinetics of TMC114, co-administered
with a low dose ritonavir, in health sub'ects.

The pharmacokinetic interaction between TMC1 14, boosted with a low dose of ritonavir, and
tenofovir in health volunteers.

The pharmacokinetic interaction of various combinations of lopinavir, TMC114, and ritonavir in
health volunteers.

The effect of repeated dosing of TMC l 14, coadministered with a low dose of ritonavir (RTV),
on sildenefil channacokinetics in health male sub'ects.

The pharmacokinetic interaction between ketoconazole and TMC1 14, with and without co—
administration of a low dose of ritonavir, in health sub'ects.

TMC114—C133 The effect of TMC 1 14 boosted with a low dose of ritonavir on the phamiacokinetics of

TMC1 14—C138 The pharmacokinetic interaction between boosted TMC1 14 and boosted saquinavir in healthy 235

243TMC114-C139 A Phase I, open—label trial to investigate the pharmacokinetic interaction between .
TMC1 l4/ritonavir and TMC 125 at stead -state in health sub'ects.

The pharmacokinetic interaction between TMC1 l4 and indinavir, both co-administered with a
low dose of ritonavir, in health sub'ects.

The pharmacokinetic interaction between clarithromycin and TMC1 14, co-administered with a
low dose of ritonavir, in health sub'ects.

The pharmacokinetic interaction between TMC1 14 and atazanavir, both in the presence of low
dose of ritonavir, in health sub'ects.
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1. Title

The effect of repeated doses of ritonavir on the pharmacokinetics, safety, and tolerability
ofa single dose of TMC] l4 (TMC114-C105).

2. Study Design

10 healthy subjects received a single dose of 800 mg TMC1141n session 1. In session 2,

the subjects started an escalating dose regimen of 300—600 mg ritonavir b.i.d. for 6 days

with the co—administration of a single 800 mg dose of TMCl 14 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 TMCl 14 and RTV were taken with a standard breakfast. Table 1 provides the

description of the various treatments.

Table 1: Treatment Overview

Dose (number of subjects) Volume
'l'MCll-t (oral solution):
Single dose of 800 mg on day l 40 ml (20 mtg-1111)
(11310)

RTV (oral capsules): .
300 mg hind. on day 1 3x3 capsules, (ai‘Nnn‘uii

 

400 me b-i-d- W1 d3)" 2 2x4 capsules ol -\or\'11v
500 mg b.i.d. on day 3 ..x5 capsules 01 Non“’1"
60011151 b.i.d. on days 4 — 6 2'16 capsules 01 \‘oniry’
TMCIH (oral solution):

A single dose of 800 mg on (ix-1y 4 40 m1 (2011151111)
(11:--i{)) " ‘

 
3. Drugs Used in the Trial

Table 2 shows the drugs used in the trial.

Table 2: Description of Drugs Used in the Trial

 
  ———-' (TF 019)

{f " 20 rrig/_mL '
01B28

05/28/2001

 
 

  

 
 

 

 

 

 

100 mg
70671VAO0F16

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 TMC] 14. For session 2, on day 4, plasma samples for the

determination of TMCI 14 were collected at the same time points as session 1 and plasma

samples for the deterrnination‘of ritonavirwere collected at 0, 1, 2, 3, 4, 6, 8, 10, and 12
hours.
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The plasma concentrations of TMC1 14 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 PI'OTMW

W

5. Results

5.] 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 

 

30

161

54

 

    
Reviewers Note Regarding Subject Dropout in Session 2

All the subjects (n =10) who completed session I 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. id on days 4—6. However, only 1 subject had stopped

taking RTV as ofthe morning ofday 4 (the day ofTMC114 and RTV assessments after

co-administration). Therefore, although 5 subjects dropped out ofsession 2, plasma

concentrations ofTMC and RTV were availablefrom 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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time (h)

Table 4 shows the pharmacokinetic results of TMCl 14, with and without RTV.

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

Pharmacokinetics of TMC114 Session 1 Session '2

(meaniSD. Imminedian (range)) - (n=10) (n=9)

72

 

rm. h 0.8 (0.3—2.5) 10 (0.3—4.0)
C‘m.11g-”1nl 3306 1487 6220 i 2826

3126 98729 i 38481

3100 102000 i 4113?

0.029 0,062 i- 0.020

4.62 12.2 i 4.03

*Accurate determination not possible for two out of ten subjects

AUC1,5,. ng.h.="inl 10713

AUCW ugh/ml 10920*

7&2, 1th 0071*

tlgtem, h l 1.3*

 1+1+1+H—‘H-
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.

Pharmacokinetics of RTV Session 2

(meaniSD, tum; median (range)) (n=9_)
 

tum, 11 6.0 (2.0-6.0)

Cmngfml 4474 i 3876

(“mugfnil 14862 i 8753

AUChst.ng.1rml 10933.4 1L 5985.0  

Table 6 shows the statistical evaluation of the phannacokinetics 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 Geometric mean Ratio 90% CI p-Value
Without RTV With RTV (test!

 

(reference) (test) reference)
Chm». rig-"n11 . 2917 5745 197 140-277 0.0062
AUG“. ugh-1111 9375 9ll77 923 662—1288 0.0001

AUCW lighfnil 10088 93697 929 666-1296 0.0001

   
6. Conclusion

0 In the presence of 600 mg RTV b.i.d.,.exposure to TMC] 14 was increased as

compared to the same dose ofTMC114 alone. This was probably due to the

inhibition of CYP3A4—mediated metabolism by RTV.

0 The t] /21erm ofTMC114 were similar for the treatments with or without RTV.

Since only the initial rapid distribution/elimination phase observed for TMC114

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.

o The mean Cmax and AUC;aSl 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:

0 The effect of steady—state administration of TMCl 14, in combination with low—

dose RTV, on the steady—state pharmacokinetics of rifabutin (RFB) and its active

metabolite, 25—O—desacetylrifabutin.

- The effect of steady-state administration of RFB on the steady-state

pharrnacokinetics of TMCl 14, in combination with low—dose RTV.

3. Study Design

Phase I, 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
1 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, TMCl l4/RTV 400/100 mg

b.i.d. was administered for 9 days with an additional morning 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 TMCI l4/RTV 400/100 mg b.i.d. for

10 days. In treatment B2, the combination of 150 mg RFB q.d. and TMCl l4/RTV

400/ 100 mg b.i.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 pharrnacokinetic profiles of TMCl l4 and RTV were determined

for one dosing interval after the morning intake on day 10 oftreatments A and B2, and on

day 20 of treatment Bl. Full pharrnacokinetic 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 Oflicer’s reviewforfurther details regarding safety
assessments.

5. Conclusion

0 Based on the limited pharrnacokinetic data for TMCl 14/Itv (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 B] , 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 TMCl l4 and RTV.

Reviewer ’s Note:

The sponsor indicates that based on the limitedpharmacokinetic and safety data, it is

recommended that subjects receiving combined TMC]I4/RTV + RFB treatment are

monitored closelyfor safety. Further, dosage reduction ofRFB by at least 75 % ofthe
usual dose of300 mg/day is recommended (i. e., a maximum dose of]50 mg every other

day or three times per week). This recommendation is consistent with the dosing
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recommendationfor rifabutin when administered with other boosted PIs 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 TMCII4, co-administered with low-

dose RTV, using a lower dose ofRFB when combined with TMCII4/RTV.

Labeling Recommendation

Rifabutin is an inducer and substrate ofCYP450 enzymes. Concomitant use ofrifabutin

and darunavir in the presence ofritonavir is expected to increase rifabutin plasma

concentrations and decrease darunavirplasma concentrations. When indicated, it is

recommended to administer rifabutin at a dosage 0f150 mg once every other day when
coadministered with PREZISTA/rtv.
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1. Title

The effect of repeated doses of TMCl 14 on the pharmacokinetics of a single dose of

saquinavir in healthy subjects (TMC114-C110).

2. Objectives

The objectives of this trial were to determine:

0 The pharmacokinetic effect of repeated doses of TMC1 14 on a single 1200-mg

dose of saquinavir.

o The pharmacokinetic effect of a single 1200—mg dose of saquinavir on the steady—

state pharmacokinetics of TMCl 14.

3. Study Design

Phase I, open—label, one—sequence, cross—over trial. All subjects received a single

morning dose of 1200 mg saquinavir (Fortov‘ase®) in session I, 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 0f1200 mg saquinavir

was co—administered. Full pharmacokinetic profiles of TMCl 14 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. I

4. Drugs Used in the Trial

Table 1 shows the drugs used in the trial.

Table 1: Description of Drugs Used in the Trial 

1:; saquinavir (Fertovaseg). i
Capsule

 

  
 

 

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

Plasma samples for Session 1 and 2 were collected as follows: for session 1, 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. On days 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

1 ng/mL for saquinavir and 2 ng/mL for TMC] l4.

Pharmacokinetic Assessments

Non-parametric analysis were performed using Winnonlin Professional TM .—

~’ using a non—compartmental model with extravascular input.

6.' Results

6.] 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: Demographics in Study TMC 114-C110

Parameter

figs: (yeah) Mean : \F

“Eight (kg)

l-lcigh: (cm)

Bu) nuns index {BB }

J’Eaur‘ir. \Gender

Snmkina ' t non—smoker (n. °c§l

 
6.2 Phannacokinetic Analysis

Fig 1 shows the mean plasma concentration—time curves of saquinavir with and without
co—administration of TMCl l4. _ '

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 TMCl 14, the Cmax 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 TMCl 14 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) ofa single dose

of 1200 mg saquinavir on a linear scale.
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The concentration—time profile of TMCl 14, 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 TMC] 14

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 TMCl 14 (1200 mg

b.i.d.). .
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Table 3: 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.).

Day E Day M
(saquinavir) tsaqu'manr ”(B-K”; H)

Plnn'mnrokinctics of saquinavir (1200 mg, single dose)
-\ . 13 8

1:,” h f 1.8 (1 0-31:) ' 1.5. (3.0—3.0)
(gm ng ml 479 _+ 19:- use :1: s72

  

Alli-15‘. 113.2]: In] - L, .=' 718 (3:126 Hi7
- 1.15 ":1S L33

. 35 ..,- -17?8

F“: (1m (WWW) I 492'; (316.783)
F“; AISLE-m t90°-..C]x 533 (333.353)
he: Al (I (‘N "-vfi‘l) 536 (336-034)

 
t . . . .
' Accurate dclcmunulmn ul 1; 3m um nut possnblc.

Table 4 shows the pharmacokinetic parameters of TMCl 14 after dosing of 1200 mg b.i.d.

with and without co—administration of a single 1200 mg saquinavir dose.

Table 4: 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 14
{TMf‘ll-l v’ saquinavir)

Pharmacokinetics of TMC114 (1200 mg. b.i.d.)
N 9 8

lm. h 0.5 (0.5-2.5) 1.5. (0.5.25)
cm. ngml 13.1.8 1 68.05- 2875.1 '1; 139.3
(1m. :13 ml -- F: 4865 2131

564?

lg: Cm“ (90%“) 121 (303—142)
1‘”; Atom (90%(1) H4 < 236—153).

‘3;
.p

.M.tt"ut.x1g.h=n-1§ - v; _: ‘ 19:93 
Results are given as mean 1‘ SD; for rum as median (range).

Table 5 shows the summary statistics Of saquinavir without TMC114 (day 1) versus with

TMC114 (day 14). '
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Table 5: Summary statistics of saquinavir without TMC114 (day 1) versus with

TMC114 (day 14).

Parameter Geometric mean Point Estimate

Day 1 Day 14
( log transibrmed) (reference) (test) Treatment Subject

205

AUCm}. ligh’ml 63 14

AUCm, ng. 11/1111 6561

(1)9090 Cls

 
Table 6 shows the summary statistics if TMC1 14 without saquinavir (day 1 1) versus with

saquinavir (day 14). ‘

Table 6: Summary statistics of TMC114 without saquinavir (day 11) versus with

saquinavir (day 14).

_, . . . e m
Parameter (Jemnetric mean Ponlt Estimate 90% (1‘ " -\'alue

Day 1] Day 14
(log transformed) Subject

Cum. ngs‘m] S 3712 4483 ., ’ 0.0630 0.0019

AUC-13h- nghiml I 8 12888 18592 '
0.0001 0.0001

(1) 909-0 Cis-

 
In the presence of TMC1 14, Cmax and AUC24}1r of saquinavir were increased by 398 %

and 433 %. The tmax and the tmmm of saquinavir were not changed in the presence of

TMC114. In comparison to administration of TMC1 14 alone, a slight increase in Cmax of

TMC114 was observed in most subjects after co—administration with a single dose of

saquinavir, however, this increase did not reach statistical significance. The AUCml for

TMC114 was increased by 44 % in the presence of saquinavir and this increase was

statistically significant.

7. Conclusion

0 After 14 days ofb.i.d. dosing with 1200 mg TMC114, Cmax and AUC levels ofa

single 1200 mg dose of saquinavir were increased by about 5—fold. -

0 1n the presence of saquinavir, AUClzh of TMC1 14 was increased by a factor of

1.4. No significant increases were found for Cmax.

- As both the fast distribution/elimination phase and slower elimination phase of

saquinavir appear similar in the presence and absence of TMC1 14, the influence

of TMC1 14 on saquinavir ph-arrnacokinetics 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 (TMC1 14-C1 1 1).

2. Objectives

The objectives of this trial were to assess:

o The pharmacokinetic effect of repeated doses of TMC1 14 with co—administration

of a low dose of RTV on the steady—state pharmacokinetics of EFV.

o The pharmacokinetic effect of steady—state pharmacokinetics of EFV on repeated
doses of TMC1 14 with co-administration of TMC1 14.

o 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
TMC1 14/ 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

TMC1 14/ 100 mg RTV b.i.d. was co-administered, with an additional morning dose on

day 17. At day 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
 

Solution Capsule

, (Tm?)

 

100 mg
  
 

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

I 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 TMCl 14, RTV, and EFV were determined by validated

LC—MS/MS methods. The lower limit of quantification was 10.] ng/mL for TMCl 14, 5

ng/mL for RTV, and 50 ng/mL for EFV. The urine concentrations of TMCl 14 were

determined by a validated LC—MS/MS method. The lower limit of quantification was 20

ng/mL.

Pharmacokinetic Assessments

Winnonlin Professional TM ( —_~———— ) was used for all

pharmacokinetic assessments Comparison of the pharmacokinetic parameters COh, Cmin,
Cmax, AUC1 2h of TMCl 14/RTV with and without concomitant EFV and comparison of

the pharmacokinetic parameters (COh, Cmin, Cmax, AUC24h) of EFV with and without

concomitant TMCl l4/RTV were performed using "linear mixed effect modeling" instead

of the parametric paired test. Cmm was determined for TMCl 14 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, COh 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 $1gned-rank test was used for tmax.

6. Results

6.] 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

A g1- (yeurs) median
(rungr)
“fight (kg) median
(rungel

 

Height (cm) median
(range) _____
BM] (kg-1mg} median ‘
(range)

 

 

_. _ . Female
Gender N {911)
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6.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration—time curve of_TMC114, administered as a
300 mg TMCl 14/ 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 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).
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Table 3 shows the pharrnacokinetic results of TMCl 14, administered as 300 mg

TMCl 14/ 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 3: Pharmacokinetic resultsof TMC114, 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)

lernmeokineties of 'i‘Mf‘Jl—t Session L Day T: Session 1 Day 1?.
. , ‘ 'I'ML‘E H'R'lV alone 'l'MiL'l E-l'K'l Y EH'

(mezlnjflll. 1W5; median (ransaej)
.-\ 12

(my, i1 {‘1 7S (0.0 - 3,0)

Cm“ ngfml 2079 :5: mm

(mm. ngml 1772'":- T08

' ngml 3460 .2 943
ATKI-yirnghinl 28313?" 8360

Eli ‘: 4.?(‘3

113;; m! " EJUS (:7 69?
73.): ::: 3924
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In the presence of EFV the mean Cmax and AUCIZh were decreased by 15 %, and the

mean C011 and Cmin were decreased by approximately 35 % The mean terminal half—life
of TMCl 14 was decreased after co——administration of EFV

Table 4 shows the statistical evaluation of the pharmacokinetics of TMCl 14 administered

as 300 mg TMCl 14/ 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: Statistical evaluation of the pharmacokinetics of TMC114 administered as

300 mg TMC114/100 mg RTV b.i.d. with eo-administration of 600 mg EFV

q.d. (test) versus without co-administration of 600 mg EFV q.d.

(reference).

Least square
[1113:1115 1:11:11. 9'91,8331 511111113 111133135 13-min:

Trermucm Trenuncm . 1
1’11 mmctcg' . . 11‘e111111c111

(reference) (zest)

49.6 2 93.6 0.04?1

54.1 $?f‘: (1.01515

”51ml ’ ’ ‘ ?1 3.1.1195 11111117

,3 115111111915 101 .....

Hedi-111 1111116I

lreaimem lreanncm immune-111 . . .
91111111112113? 11 2 1 . 1.. . 90% ('1‘” 11131111111111:-Luelere11ce) {11251) dzizerence median
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RTV

Fig 2 shows the mean plasma concentration—time profiles of RTV, administered as 300

mg TMCl 14/100 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).
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Fig 2: 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).

 Plasmacone,ofritonavir(nglml)
 
 - l
C 2 —‘. 6

Scheduled time (h)

m

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

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).

Pharm‘icol'inelics of RTV t . , _ a . _
' ‘ Sessxon 1. Day x': besswn 2. Day I «'1
g 7 _ TMC] HERTV' alone TMCI l-L‘RTV + EFV

(meaniSD: tam median (range)) -

.\ l: 12

1m. 11 4.0 (0.5 . (m) 5.0 (1.0 — 9.0)

C‘mrng‘ml : 367 : 400

(f‘,,;'l,.,1]gv"1]ll . i ’ l6-l i 154

ngs‘ml _' ::-.-. ’ 707 I 858

, ,ngh'hll " . _ 4820 Z 4738

liZEmn-s 11 r‘ 4.74 : 0.775

(15.5.... ug'ml ,. ’ , : 'i «-_/v 403 351 399
1:10;» :- + 121 i 38.5

 
After 7 days of treatment, the mean Cmin was lower than Cm1 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 TMC1 14/ 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 6: Statistical evaluation of the pharmacokinetics of RTV 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).

Least square
_ 0’ 900.1%]1 p-\-'aluemeans ratio. 20Least square 11168113

Treatment Treatment
. . Treatment

(reference) (test)
Parameter

.—

.— l)[\JI‘JIx)
7 0.0250

0.0040

0. 0017

AL(1-1 ughml 0. 0031

Treatment Treatment lreatment . .. .521
Parameter n . . ‘ . . ‘ . 90% L l “) Treatment

(reterence) (test) difierence median

90% confidence intervals

('01,. 11gr‘111l

(min: ngx’lnl

Cnm 11giml  
Based on the ratio of the LS means, C01], Cmin, Cmax, and AUC1 2h 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 TMCI 14/100 mg RTV b.1. 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).

162



 
 

 
‘-—oI, ‘1‘1’ \/ ‘\

11’ ‘
I‘

<10; 1' f"

E i /'
g, 1.55
~ 9’!Z .‘ l
(D 350‘} 1 .’ ,’.2 I.
E i/1.fl)...
o i
: 5 (r; '
o ‘ J“, ,«éU
m
5U7
2D.

1:0:

.____fi____,.........................T_______________ ,_ _ __
0 4 s L“: 15 20

Scheduled time (h)

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 RTV b.1.d. (session
2, day 10 and day 17).

. . . 1 - - V‘ . .1 -- > "1
Phannacokmehcs Of EF Sesston ;. Day 10: Session 2- Day : .-':

. - EFV a1 . ~\.~ _\. -~ 4 1!
(mean i SD- 1,,,,,x,median (ranger; on; E} f K H RT
N 12 13

14,111 4.01:0 - 5.0) 4.0130 - 5.0)

(7., 11-31111 ' 1350 1023 2130 1612
17,4, 1113-1111 1047 : 1078 198.9 1621

(113.111 3 4595 1480 5297 1889

ALFC;4~,,. 1151.115111] 61800 : 30350 * 711429 45527

1:,,,.-ngs'm1 25.15 1265 3185- : 1397
171.911 , 127 '- 3.54.0 110 2 34.7

 
The exposure to EFV was increased after co—administration with TMCl 14/RTV. The

mean C01,, Cmin, and Cmax were increased by 12—1 7 %, while the AUC24h 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 TMCl 14/ 100 mg RTV b.i.d. (test) versus

without co—administration of 300 mg TMCI 14/ 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 RTV b.i.d.

(test) versus without co-administration of 300 mg TMC114/100 mg RTV

b.i.d. (reference).

Least square
means ratio. % 90°30 Cl p—valueLeast square means

Treatment Treattnent
Parameter . . Treatment

(reference) (test)

Cm], ligfml L". L: ' 99.5 - 125 0.1138

Cm, ngfml - ,3 ' " 101 — 136 0.0878

Cum. ltgfml . ' ' ‘ ' . ‘ 7 97. 3 — 135 0.1630

r\lC_411.1ig11rr11 108 -136 00126

Treatment Trea tment_ Treatment
Patametei Treattnt.nt

(reierenee) (test) (litterenc. median

“‘ 90%hconfidence intervals

 
When compared to administration of EFV alone, a slight increase in Cm], Cmin, and Cmax
of EFV was observed in "most volunteers after co—administration with TMCl 14/RTV.

Based on the ratio of the LSmean, the AUC24h 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 TMCl 14 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 in vital signs or ECG leading to AE's were reported (See details in Medical

Officer's review).

8. Conclusion

0 The results of this trial demonstrated that concomitant treatment of TMCl l4,

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

164



significant decrease of 31 % and 40 % for Cmin was observed for TMCl 14 and

RTV, respectively.

0 The exposure to EFV was approximately 20 % increased when administered in
combination with TMC114/RTV.

- Based on the results of the study (Cmin 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 Cm, may be clinically significant.

Labeling Recommendation

C0—administration ofdarunavir/rtv and efavirenz decreased darunavir A UC by 13 %
and Cmm by 3J %. The A UC ofefavirenz increased by 2] % and Cmm increased by I 7 %. -

The clinical significance ofthe reduction in Cm, is —_——. the combination of_
PREZISTA/rtv and efavirenz Should be used with caution.

WGVpears This
Ap 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 objectives of this trial were:

0 To determine the effect of TMCI 14, in combination with a low dose of RTV, on
the pharmacokinetics of NVP. '

0 To determine the effect ofNVP on the pharmacokinetics of TMCl 14 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 ofNVP, 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 NRTls. Treatment B consisted of TMCl 14

(TF019)/RTV at a dose regimen of 300/100 mg b.i.d. in addition to the usual NVP/NRTI

therapy. Treatment B2 consisted of TMC] 14 (F001)/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 morning dose on .day 14. On day
14 of each session, full pharrnacokinetic profiles ofNVP (all treatments), TMC114 and
RTV (treatments B and B2) were assessed up to 12 hours post dose. TMCI 14, RTV, and
NVP were taken with food.

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

TMC114 (Til/13mm 

20 mg/mL 400 mg
 

—' Tablet

(TF019)

. _ r Oral

Bfifitéhi CT 1816/1 PD1060
-.Nurnb'er7j3 ' '

  
 

   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 ofTMC114, RTV, and nevirapine were determined using LC—
MS/MS methods. The free TMC114 concentration in plasma was deterrnined using

centrifugal filtration method with a I— ' filter. The lower limit of quantification

(in plasma) was 10 ng/mL for (total) TMCl 14, 2 ng/mL for free TMC114, 5 or 5.05

ng/mL for RTV and 10.1 ng/mL (mean LLOQ) for nevirapine.

Pharmacokz’netic Assessments

The pharmacokinetic and statistical analyses were done using Winnonlin Professional TM

—— ) using a non—compartmental model with ~

— Non—compartmental analysis —— was

used for the pharmacokinetic analysis. Descriptive statistics were calculated for the

plasma concentrations ofTMC114, 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 (TMCl 14/RTV 400/ 100 mg b.i.d., reference) (cross study comparison). The

primary pharmacokinetic parameters were Cmin, Cmax, and AUCmIr 0n the logarithmic
scale.
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6. Results

6.] SubjectDz'sposition

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-BZ) 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 AB. Two subjects withdrew consent and 1 subject

discontinued trial due to noncompliance.

Table 2: Demographics in Study TMC114—C119

Parameter .- X All Subjects
(N = 19

Age. years 4-H)
Median (range) , (33-50) .~ . , _

lleigln. cm 175.0 ' . ' E 175.0
Median (range) . (160-189) E ( 160-189)
 
 

Weight. kg 79.0 7 .5 (:10 i 72.0 72.0

Median (range) . i {(31—111) ((11-92) (64-?5) g (@3401) (61-121)
mu. kgs‘m’ I 25.5 24.5 22.3 i 22.9 23.3

Median (range) i {24-34) I (20-32} (20-35) E (El-32) (20-34)
Fun-ale" E 2 (28.6)? 1 (25.0}? i (25.0)-' I 1 (25.0)? 5 (26.3)?

Male. n (9%.) L. 5 (171.4) 3 75.0) 3 (75.0) 3 (75.0) E [4 ('73.?) 

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 phannacokinetic results of nevirapine for all treatments.

Table 3: Pharmacokinetic results of nevirapine for all treatments.

Pharmacokinetics of

Jefirapine Treatment B ' Treatment B2

Panel 1/2: f;;enmli:n;-A Pane} 3/4:
Tmrmmrw ““9 " nmwarw

. . nevirapine . .nevirapine newrapme

Treatment A
Panel l/Z:

meaniSD. 11m; median (range)) nenmpinc

9 s s

titan—12.0) .: ' SINGS—6.0) 4.090-503
621% + 3005 . . _ 5031 — 1520 6395 r 3020

mngzmi. ' 5192 2137 i. 4273 -».. 1634 622i] ’, 9

. mmgml. ' 8064 .1 253 ’ i . x . r 1343 8560 —.

”515(71th ugh/ml. ?6570 - -:.-- :' w 14441 88148 :>

1“" ngs'mL (>383 '- 2496 ' ' . , 1203 73.46
"Low; ’ 48.8 ,: 19.9 . . I 26.3 313

   
For all treatments, the mean Cm, values were lower than the mean C0]1 values at steady—
state. For treatments A (panel U2) 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 l/2).

Table 4: Statistical evaluation of the pharmacokinetics of nevirapine for treatments
A and B (Panel 1/2). '

Least square. ()( u ‘ U? _ .
means mm. 40 . ) o (I p \ nlue._..._________.._____..._....____._.‘ ____.___....___.._..'_.._.___.‘.__.......~.___...

Least squarr: means

Treatment A Treatment B _ ‘5 > ‘

i’fidflmce) l reaunent 3 Period Sequence.. iil’i‘llliflel'  

0.23 '1’;-. m. Jig-"ml.

91.7-14: 0.2902.

1:36-151 0.03mi

Tremmem A Treatment 8 ‘l‘renimcm ,. . . . * ‘7 .. . 5 >, ‘ ~ . t .
(mien-me) first) dillcrencc median 11““11101‘31 ”10d 5WUWW 
_ .__ _ ._ . _ ......_ ;~__ .,____._._.l

0.1313 30.3173 0.4013

     
 

‘ 90% confidence intervals
- : excluded from final model

When nevirapine was co—administered with TMCl 14 as an oral solution and RTV

(treatment B), the mean AUC1 2h of nevirapine was increased by 27 % but the mean Cmin

and Cmax were not significantly changed compared to treatment with nevirapine alone
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(treatment A). Table 5 shows the statistical evaluation of the pharmacokinetics 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 Milli/11¢ means Least “2'1““ 90““ Cl '1“ p-mluemeans who he

3 Treatment Aé'l'rmimcm B: .. e . . .,. v s / ' : lremmemtl’erml éeqnence
Parameter (reference) g (Les!) g
mug/mi. : ‘ 393$ 120,13: nuns» E
I“ ngmL 1 6892 t i 1le - 137 0.1.1644 ='
M,.?Ci:h.ng.lrml._ ' .. a ~ NJ 0.1)930

Median 
Theanncm

dill'crcnce 90% Cl" 'l'rcaimcmgl’erixxl Sequencemedian g
+2.50) - (1.001. Va.

_ __ “W _..._____ .. ___________________ é __....................Treatment A E lien tnmu Bl
(reference; l (rest)
  
‘" 90" n mniidence intervals
‘ : ‘xcludcé {mm final model

When nevirapine was co-administered with TMC] 14 and RTV (treatment B2), the mean

Cinin, AUCnh, and Cmax 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 TMCl 14 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 TMC] 14 as an oral solution and with co-administration of

RTV and nevirapine (treatment B) was faster than after intake of TMCl 14 as a tablet and
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with co—administration of RTV and nevirapine (treatment B2). The C513,. of the mean
curve of treatment B was reached about 0.5 hour postdose, while the Cmx of the mean

curve of treatment B2 was reached about 3 hours post dose. The Cmax and AUClzh after

intake of TMCl 14 as a tablet were higher than after intake of TMCl 14 as an oral

' solution. This can partly be explained by the higher dose of TMCl l4 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 TMCl 14 for different treatments.

Table 6; Pharmacokinetic results of TMC114 for different treatments

lermamkincticx of
31C!“ ".l'rmmmn B

3’) 11,114-01 19:
THC] HIRTW

(mmmtSD, tum median
nevirapine(rangel)

8

0.5 (0,5 - 3,0)

'l'.\-1(71.l4n(,7207:
THC] I AVRT‘

135

0.5011125 - 1.00)

l Treatment .32
'I‘E\-‘l(.'11-L(.‘i .19;
TAN"! HIRTW

m-n'rapine

8

3.0(10 — 4.0)

'I'MCI I4—(f137
TMCIHIRTV

S

3.5 (H) — 3.0}
1693 *2 438

283
7"“

:‘\l_1(.';;..,.ng.h-1JIL _.'.'.‘rf .z: 33
',.,_ m. ng‘mL

1383 : 416
”75 2: 37]
4440 : 2112

25030 «.. T3044
3086 : 58?

£27

2195 32.9
1394 524
5530 _-- 1353

413M .2 106.25

3447 i 835
l0? 2.3

2038 2: 607
1843 t 528
39B «573

335 l l :7 9540
2793 795
75.9 a, 3.99

421232 * ml.
Cm. 1):!an
Cm. ngémL    
Fl. ":3 _ .

S for ALT-,3, Cm, and Fl of'l'Mf‘l l4-C207: n e [2

:52

 
In order to compare the pharmacokinetic parameters of TMCl 14 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 Band

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 TMCl l4/RTV is achieved by

Day 4. Furthermore, the tablet of TMCl 14 used in study TMC114—C137 (TF036) was
later renamed as F001; this tablet was used in treatment B2. '

The mean value of the fraction ofTMC] 14 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 TMCl 14 is administered

without nevirapine

Table 7 shows the statistical evaluation of the pharrnacokinetics of TMCl 14 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. '

. menu.» mun, “u
Treatment B

TMC] ”4-307 TMC'E 544.7119 ’I'fl‘fiih‘iclll" (reference) - {reg} . .
Parameter “a: l 33 “as

98.0454 0.131%
64.5 - 110 0.2790
59.0- 133 0.4306 

5 f0 . , h _ ()XVAIMCI 14420? n 3* 13
”‘ 90% confidence intervals
 

Compared to when TMC114 was administered as oral solution and co—administered with

RTV alone (TMC114-C207), the mean'Cmin, Cmax and AUCml ofTMC114 did not

change in the presence of nevirapine (Treatment B). Based on the LSmeans, TMC114 Cmin

and AUClzh increased by 23% and 9%, respectively, and TMC114 Cmax 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.

: Treatment 33
'I'fx-It"l H.037 TMCl 14-(“119

(rt-furnace) ; (test;

r 1mm squat: means I’m” “in!“ 90"» CT“ p-‘valuc? means. mile. “a;

t ~Treatment

“ms ! n==8 .

- ._, ng mi. 1331 192.1 0.5909
Tm“. rig-mi, i3 1‘?) 140.3 0.0120

mom 123.5 0.1435
 
m 90” ’n mnfidcntc intervals

Compared to when TMC] 14 was administered as tablet and co—administered with RTV

alone (TMC114-C137; tablet TF036), only the mean Cmax of TMC] 14 increased by

approximately 40 %; mean Cmin and AUCml did not significantly change in the presence

of nevirapine (Treatment B2; tablet F001). Based on the LSmeans, Cmin, Cmax, and AUCmI

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.
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Table 9 shows the pharmacokinetic results of RTV for different treatments.

Table 9: Pharmacokinetic results of RTV for different treatments.
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135

3.0011150- 5.00)
x 94.!)

m- -~.- 1401

l
Treatment 1’32

ETNICI 1447]“):E 13“.] l-URTVI'
i nevirapine

5'

5.014.0— 5'0)
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:99 113
7'3): . 461

546-1 :;,: , .,.'
455
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Table 10 shows the statistical evaluation of the pharmacokinetics of RTV for treatment B
and data from TMC] 14—C207.
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Table 10: Statistical evaluation of the pharmacokinetics of RTV for treatment B
and data from TMC114-C207.

Least square/
means T3110: 90

Treatment

Treatment B
TMC‘I 14-(‘207 TMCl 14—(7119

(reference) ( test)
' arameter _ n=8

‘mgu. ngfml. .' . 0.3769

Cm. ngfml. ' . . . - 0.6004

AUC 13h. ngh’mL
S for AUC‘igh of TNICI lei-(‘20? n z 13
"” 90% confidence intervals

 
The statistical evaluation shows that, based on the LSmeans, Cmin, Cmax and AUC12h of

RTV decreased by 17%, 14%, and 16%, respectively, when TMCl 14 as an oral solution

and in the presence of low-dose RTV was co—administered with nevirapine compared to
TMCl l4/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 TMCl l4-Cl37.

Table 11: Statistical evaluation of the pharmacokinetics of RTV for treatment B2
and data from TMC114-C137.

Least square means Least square 90? '0 (71‘3". p-valuemeans ratio, 9’0

. . . Treatment B2

TMF 114L137 TMC‘I l4—C119(1 elerence) _ Treatment 
m 90% confidence intervals

The statistical evaluation shows that, based on the LSmeans, Crnax and AUC12h

increased by 23% and 10%, respectively, and Cmin decreased by 2% when TMCl 14 as a

tablet and in the presence of low-dose RTV was co—administered with nevirapine '

compared to TMCl 14/RTV alone. These differences were not statistically significant.

7. Safety Assessments

Of the 19 subjects enrolled in the study, 14 subjects (74 %) reported an AB 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 GI (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

0 The results of this study demonstrate that the steady-state exposure (AUC1 2}") of

nevirapine increased by 27 % when TMC114, 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.

o Cmin of nevirapine was increased by 18 % and 47 % following co—administration

_ with TMC114/RTV.

o Cmx ofnevirapine was increased by 14 % and 18 % for the oral solution and

tablet of TMCl 14, respectively.

0 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.

175



1. Title

The effect of TMC] l4, 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:

- The phannacokinetic effect of repeated doses of TMC—l 14 boosted with low dose

of rit'onavir on the pharmacokineties of a single dose ofpravastatin.

0 To determine the effect of a single dose of PRA on the steady state PK of
TMC] 14 boosted with a low dose of RTV.

3. Study Design

Open label, randomized, cross over trial to investigate the effect of TMC 1 l4, formulated

as an oral solution and co—administered with ritonavir, on the phannacokinetics 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 TMCl 14/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 session 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

  
  

" TMC114

I“. 20 m-/mL
‘ 02C07/1 80338VA 01H27A181 >

' ' 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, l, 1.5, 2, 3, 4, 6,

9, 12, 16, and 24 hours. For treatment B (session 2 for group 1 and session 1 for gIOUp

2), the plasma samples were collected at pre—dose (immediately before drug intake) on
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days 4, 6, 7, and at 0.5, 1, 1.5, 2, 3, 4, 6, 9, 12, 16, and 24hrs (day 8). The plasma

concentrations of TMC] l4, RTV, and PRA were determined using LC/MS/MS. The

lower limit of quantification was 10, 5, and 1 ng/mL for TMC] l4, RTV, and PRA

respectively.

Pharmacokinetic Assessments

Non-parametric analysis was performed using Winnonlin ———-—

_ ’ to compute the standard pharmacokinetic parameters.

6. Results

6.] Demographics

14 subjects were randomized and completed the study.

Table 2: Demographics in Study TMC 114-C120

All subjects

Age. median {min‘nmx}, wan
Weight. median (mnrnmx). kg

BM]. median (ininqainx). kg m:
lidnule
male

 

Gender. 1: [QR-g)

Smoking lirzisits, ii (”20)
 

Ethnic origin. )1 (99}

 
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/RTV 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.

Table 3: Pharmacokinetic results of a single dose of 40 mg PRA with or without co-
administration of 600/100 TMC114/RTV b.i.d.

Treatment B:

Treatment A: PRA TMCl 14’R'1‘V' +
PRA

 

  

 

 
 
 

 
 

 
 

Pharmacokinetics of pravastatin

 
 
 

 

(mezmztSD. tarot: median (range‘D

 

 
 
 

 
 

 

14 14*

1.0(05-30) 1.5(10-30)
50.9 22% 67.6 86.9 88.4

. . m. uglifml 92.0 :1: 86.4 .175 r: 159
[25:25]“). h 1.79 : 0.757 3.3.0 i 0.296

* For parameter Ilia-21:1: n = 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 Cmax, the

% CV was 133 % and 102 % and for AUCIast, the % CV was 94% and 91 % without and
with co-administration of TMCl 14/RTV. The terminal half— lives were comparable for
both treatments.

Table 4 shows the statistical evaluation of the effect of TMC] 14 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 TMCl 14/RTV b.i.d.
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Based on the ratio of least square means, Cmax increased by 63 % and AUClaS, 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 Cm“, comparing PRA co-administered with TMC 114/RTV 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 TMC] 14/RTV.

The individual ratios for AUCW ranged from 57 % to 679 %. No statistically

significant difference was observed for tmax 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 TMCl l4/RTV.

Reviewer's Comment:

The metabolism ofpravastatin involves multiple oxidation pathways, however CYP3A4 is
not involved. Therefore, changes in systemic exposure ofpravastatin in the presence or
absence of TMC1 I 4/R TV were not expected.

Table 5 shows the pharmacokinetic parameters of TMCl l4 alone‘and after

coadministration with pravastatin.

. Table 5: Pharmacokinetic parameters of TMC114_ alone and after coadministration
with pravastatin.
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To assess the effect of PRA on the pharmacokinetics of TMCl 14, the pharmacokinetic

parameters of TMC 114 from the current study were compared with those from study
TMCl l4—C207 in which one of the groups received 600/100 b.i.d. TMC l l4/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 PKparameters ofTMC1 1 4 generated acrbss 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 1 1 4/R TV 100 mg b. id. has been administered, therefore, a direct comparison of
PK determined after 7 days of600/1 00 b. i. d. TMC/R TV 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 thatfor the same dose, exposures in H]V—1 infected subjects tend to be higher
possibly due to higher protein binding.

Table 6 shows the comparison Ofpharmacokinetic parameters of ritonavir ob ved in
this study and two previous studies; TMC 114—C207 (performed in HIV—1 mated
subjects, PK determined on day 14) in which one of the groups also received a 600/100

bid TMC 1 l4/RTV treatment, and TMC ll4—C1 12 (performed in healthy volunteers, PK
determined on day 7) in which one of the groups received 300/100 b.i.d. There was no
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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

l’ha‘rnmcnkinelics ofrimnflfi!‘§ 'l'MCil-l Rl‘v' t PEA 3 MC! H RE \' ’E‘MCl H R l ‘5
ii‘JU l-fi-(KEBE). (sOU 103mg. (lvMifll-LCZG? 609 109 STRICI H—L'E l; UU'IUO
b.) (1., 'l‘rmimml 15. 1.321;- ?) mg Emit! 2mm. Dav H; ms; ind. mm: .1. Du! 7;

H '
«g7 .;

 lmeemffil). 11:111.??(Céldh {rung

{:36

H7 50.: .1 . ' HS
b.9054)”; 3 ( if (Slit-H}—
551 5 3‘4 ._ 514 r

3315-1 ‘2‘: 35!: 3' , :i: ‘Ii F836 :‘
 

7. Safety Assessments

There were no consistent changes in the laboratory parameters from reference noted in

this trial. No subject discbntinued the trial due to AEs (See details in Medical Officer's

review).

8. Conclusion

0 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.

0 There was high intersubject variability in PRA exposure after co—administration
with TMC/RTV.

- The pilot oral solution of TMC ll4 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 8] %. However, pravastatin AUC increased by up to 5-fold in some patients.

The mechanism ofinteraction 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

0 To determine the effect of steady—state concentrations of TMCl 14, in

combination with low-dose RTV, on the steady-state pharmacokinetics of

paroxetine.

0 To determine the effect of steady—state concentrations of paroxetine on the steady

state pharmacokinetics of TMCl 14, in combination with low dose RTV.

0 To determine the effect of steady—state concentrations of TMCl 14, in

combination with low dose RTV, on the steady state pharrnacokinetics of
sertraline.

0 To determine the effect of steady—state concentrations of sertraline on the steady—

state pharrnacokinetics of TMCl 14, in combination with low—dose RTV.

3. Study Design

Phase I, open-label, randomized, cross—over trial to investigate the effect of TMCl 14,

formulated as a 400 mg tablet (F001) 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 TMCI 14/ 100 mg RTV b.i.d., (treatment

A), 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) in three sessions.

 

Panel 2: Subjects in panel 2 received 400 mg TMCl 14/100 mg RTV b.i.d., (treatment

A), 50 mg sertraline q.d. (treatment D), and 50 mg sertraline q.d. and 400 mg

TMCl 14/100 mg RTV b.i.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 lwere ABC, BCA, CAB, CBA, BAC,

and ACE. 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 within 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.

 
 
 

 
“P131098 0977721321 3643B11 3JT194A

V _ 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, l, 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

on day 5, 6, and at 0.5, 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 TMCl l4, RTV, SER and

PAR were determined using validated LC/MS/MS methods. The lower limit of

quantification was 10 ng/mL for TMC114, 5 ng/mL for RTV, and 0.1 ng/mL for SER and
PAR.

Pharmacokinetz'c Assessments

Non parametric analysis was performed using Winnonlin ‘—

__ 1 to compute the standard pharmacokinetic parameters.

6. Results ,

6.] 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 Treatment ; 'l‘reatmenl 'l‘realmem all
Parameter mB-f.‘ B—(‘—.\ C-A—B (LB-A Bat-C ‘ A—(ZB panel 1

95:3 5:3 1V=3 3:5 ' .\'=3 _:\'=3 1 N=JX
Age, years n . 24.0 ' ' '
Median (range) , ,1 (19-39) . 7
Height. cm i. . ISSD 165.0 2630

Median (range) ' ' "- : (180498) (157—173) USS—13(3)  

Weight. cm . ":50 f 1.0
Medizsntrenge} ______ ' ' ‘

BE: . f"""""""""""""""
Median (range)

 
   

Male
Female

  
  

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 1 14/ 100 mg RTV b.i.d (treatment A), 20 mg paroxetine

q.d. and 400 mg TMC] 14/100 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 B).

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).

6000

50091 1

Plasmacone.ofTMC114(ngt’mLx
4900

360G

2900

3900

 

 
Time (h)

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
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1 14/ 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). ' '

Table 3: Pharmacokinetic results 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 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).

Pl‘“""”““ki““5“ Mink] H Treatment A: l‘rcnumm ("z l'rmlmrni PL:
ili‘llC‘U-uRTV TAN ll—k’R’I’V‘I’AR TMF] HZR'I'V-EKR

imczszs ‘ Sh {w median Gilligan

nay 1
(3m. nag mi.
Day 5
 

35H :1 1205 

Day 6
(“159.“5‘133. 202! . 3'  

3163 r: .

23:4 : 3m :4479 e 23—23 1 int, - 1:55

“men—~10; é ; :nénutxo;
3% :::.‘ .- "w  

‘ 31'“: : Eb: Day 1. 53min ["55

The plasma concentrations of TMC 114 in predose samples (C011) 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 TMC] 14

between treatment 'A and C and between treatment A and B 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/RTV).

3—3“: » [013
300,5” . ‘ '93 7 ~11?
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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/RTV).

RTV

l'm'amplrr

L‘Cmeans
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Fig 2 shows the mean plasma concentration—time curves of RTV after oral administration

- of 400 mg TMC114/100 mg RTV b.i.d (treatment A), 20 mg paroxetine q.d. and 400 mg

TMC] 14/ 100 mg RTV b.i.d (treatment C), and 50 mg sertraline q.d. and 400 mg TMC

1 14/100 mg RTV b.i.d (treatment B).

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 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).

Visual inspection of the mean plasma concentration—time data at steady state reveals a
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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 phannacokinetic parameters of RTV obtained after oral administration

of 400 mg TMC] 14/100 mg RTV b.i.d. (treatment A), 20 mg paroxetine q.d., and 400 mg

TMCl 14/ 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 B).

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).

l’hnrnmcnkinmics ”f ritmmvir ‘I‘rcalmeul A: ‘l'realmenl (I: Treatment [:11
TBK'I LURT‘C TMCI HiRTV:T.-\R TN}?! HH‘T‘VSER

(mean f SD. a.“ median {range};

 

in]: 5' :- 399.9 

411?.)
i039 x: :4; . J

3.5 (-13.)- ”,0 l
: 5549i

‘ : 4113.3
543,!) : $4.00

  
u!’ ”(by I (‘

‘ n“ 1 : 30! Day 3 ' 

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

RTV of treatment C (TMC 114/RTV/PAR) compared to treatment A

(TMC 114/RTV).
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Table 8: Summary of statistical analysis of the pharmacokinetic parameters of

RTV of treatment E (TMC 114/RTV/SER) compared to treatment A

(TMC 114/RTV).
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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 114/100 mg RTV 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 TMC] 14/100 mg RTV

b.i.d. (treatment E).
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TMC114/100 mg RTV b.i.d. (treatment E).
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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
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Table 10 shows the statistical results of the final model comparing the pharmacokinetics
of sertraline between treatment D and B.

Table 10: Summary of the statistical analysis of the pharmacokinetic parameters of

sertraline of treatment D (sertraline) compared to treatment E

(TMCl l4/RTV/SER)

 
- «winded 1mm has)? mud-:3

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 TMCI 14 and sertraline are highly bound (> 95 %) to plasma a— '

l-acid glycoprotein (AAG). Therefore, the decrease in exposures can be dueto the

interaction at the AAG sites, resulting in decreased total concentration of sertraline in the

presence of TMC] ]4/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 TMCl 14/100 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 RTV 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 TMC] l4/RTV led to a decrease in plasma

concentration ofparoxetine 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. I

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

TMCl 14/RTV b.i.d. (treatment C).

Table 11: Pharmaeokinetic 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

(TMCl 14/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 TMCl 14/RTV/SER. In addition, three subjects in

panel 2 discontinued due to laboratory-related AEs reported during treatment with

TMCl 14/RTV/SER (2 subjects) or sertraline (1 subject). (See details in Medical Officer's

review).

8. Conclusion

0 The primary pharmacokinetic parameters of TMCl 14 were not significantly

affected in the presence of sertraline or paroxetine.

'0 Approximately 50 and 40 % decrease in exposure for sertraline and paroxetine

respectively, was observed when co—administered with TMC114.

o Co-administration of paroxetine'or sertraline was generally safe and well
tolerated.

0 Based on the results of this trial, cO—administration of sertraline or paroxetine with

TMCl l4/RTV 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

Ifsertraline orparoxetine is coadministered with PREZISTA/rtv, the recommended

approach is a careful dose titration ofthe SSRI based on a clinical assessment of

antidepressant response. In addition, patients on a stable dose ofsertraline orparoxetine

who start treatment with PREZISTA/rtv should be monitoredfor antidepressant response.
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1. Title

The effect of ranitidine and of omeprazole on the pharmacokinetics of TMCl 14, co—

administered with a low dose ritonavir, in healthy subjects (TMC114—C122).

2. Objectives

Primary:

0 To determine the effect of ranitidine on the steady—state pharmacokinetics of
TMC114, in combination with low—dose RTV.

0 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 bid. 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 morning 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 least 7 days.

3.1 Discussion ofTrial Design, Including Choice ofControl Group.

0 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. TMCl 14/RTV had to be taken within 15 minutes after

completing the breakfast or dinner.

- 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.

0 The objective of this trial was to investigate the effect of increasing intragastric

pH on the pharmacokinetics of TMCl 14/RTV. Therefore, this trial was

conducted as a 1-way.design and pharmacokinetics cf ranitidine and omeprazole
was not determined.

0 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, l, 4, and 16 hours for ranitidine,

omeprazole, RTV, and TMC114 respectively

4. Drugs Used in the Trial

Table 1 shows the drugs used in the trial.

Table 1: Description of Drugs Used in the Trial

 

 

Dec 2004 . 
 

5. Sample 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 TMCl l4/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 TMCl 14 and RTV were determined simultaneously

using a validated LS—MS/MS method. ‘

Pharmacokinetic Assessments

Pharmacokinetic (non compartmental) and statistical analysis was performed using

Winnonlin ————— _ to 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 C01,, Cmin, Cmax, and AUC1 2h. 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.] SubjectDz'sposz'tion

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

 

Age,yrs .1 . v; ‘
. (

- 169

(150-183

» 1, 69

(46—101)

*7. 9 (53 %)
 

6.2 Pharmacokinelic Analysis

TMC 114

Fig 1 shows the mean plasma concentration—time curves of TMC 114 on Day 5, after oral

administration of TMC] 14/RTV (treatment A), TMCl 14/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/RTV (treatment A), TMC114/RTV/Ranitidine

(treatment B) and TMC114/RTV/Omeprazole (Treatment C).
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Table 3 shows the pharmacokinetic parameters of TMC] 14 obtained after oral

administration of TMCl l4/RTV (Treatment A), TMC 1 l4/RTV/Ranitidine (Treatment B)

and TMC/RTV/Omeprazole (Treatment C).

Table 3: Pharmacokinetic results of TMC 114 after oral administration of
TMC114/RTV (Treatment A), TMC114/RTV/Ranitidine (Treatment B)

And TMC/RTV/Omeprazole (Treatment C). '
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Plasma concentrations of TMCl 14 in predose samples (COh) 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 TMC] 14
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).
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Table 5: Summary of statistical analysis of the pharmacokinetic parameters of
TMC1_14 of treatment C (TMC 114/RTV/Omeprazole) compared to

treatment A (TMC 114/RTV).
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No significant treatment effects on COh, Cmin, Cmax, and AUClzh of TMCl 14 were

observed when comparing values between treatment A (TMC] 14/RTV) and treatment B

(TMCl 14/RTV/ranitidine) or treatment C ((TMCI l4/RTV/omeprazole).

RTV

Table 6 shows the pharmacokinetic parameters of RTV obtained after oral administration
of TMCl 14/RTV (Treatment A), TMC114/RTV/Ranitidine (Treatment B), and

TMCI 14/RTV/Omeprazole (Treatment C).

Table 6: Pharmacokinetic parameters of RTV obtained after oral administration of
TMCl 14/RTV (Treatment A), TMC114/RTV/Ranitidine (Treatment B),

and TMC114/RTV/Omeprazole (Treatment C).
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No significant treatment effects on COh, Cmax and AUCm1 of RTV Were observed when

comparing values between Treatment A (TMC114/RTV) and Treatment B

(TMC114/RTV/ranitidine) or Treatment C (TMCl l4/RTV/omeprazole).

In the presence of omeprazole (Treatment C), Cmin values of RTV were statistically

significantly lower compared to TMCl l4/RTV given alone (Treatment A). Based on the
ratio of the LSmeans, Cmin decreased by 26% when TMCl l4/RTV was co—administered

with omeprazole, however, in the presence of ranitidine (Treatment B), no statistically

significant differences in Cm of RTV were observed compared to treatment with
TMCl l4/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, i.e.,

maculopapular rash. This subject discontinued the trial on Day 3 of the washout period

after Treatment C (Session I). (See details in Medical Officer's review).

8. Conclusion

0 The systemic exposure to TMC] l4 and RTV was not significantly affected when

ranitidine or omeprazole were added to treatment with TMCl l4/RTV.

0 Based on the results of this trial, no dose adjustments are necessary when

TMC114/ritonavir is combined with ranitidine or omeprazole.

Reviewers Note

Although the study evaluated the lower, over-the—counter, dose ofomeprazole, there is no

mechanistic reason to expect an interaction with higher doses ofomeprazole.

Labeling Recommendation

PREZISTA/rtv can be coaa’ministered with H2~recept0r antagonists andproton pump
inhibitors without any dose adjustments.

Phase IV Commitment

Since the plasma concentrations of omeprazole (a sensitive CYP2C19 substrate)

were not measured, the sponsor has been asked to conduct a cocktail study to assess

the inhibitory/induction potential of darunavir/rtv on CYP2C19.
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1. Title

The pharmacokinetic interaction between TMC114, boosted with a low dose of ritonavir,

and tenofovir in healthy volunteers (TMC114-C124).

2. Objectives

The objectives of this trial were:

0 To determine the effect of steady-state concentrations of TMCI 14, boosted with a

low dose of RTV, on the steady-state pharmacokinetics of TFV (provided as

tenofovir disoproxil fumarate).

0 To determine the effect of steady state concentrations of TFV on the steady state

pharmacokinetics of TMCl 14, boosted with a low dose of RTV.

0 To determine the effect of steady-state concentrations of TFV on the steady-state

pharmacokinetics of RTV, when RTV is administered at a low dose to boost

TMC114 exposure.

0 To determine the effect of steady-state concentrations of TMCI 14, boosted with a

low dose of RTV, on the percentage of unchanged TFV excreted in the urine.

0 To determine the effect of steady—state concentrations of TFV on the percentage

of unchanged TMC114 excreted in urine during boosting with low dose of RTV.

3. Study Design

Open label, one—sequence, cross-over trial in which 13 subjects were randomized into two

groups. In session 1, both groupsreceived 300 mg TMCl 14/ 100 mg ritonavir b.i.d. for 6

days, with an additional morning dose on day 7, followed by a wash—out period of at least

6 days. In session 2, both groups received 300 mg tenofovir disoproxil fumarate (prodrug

of tenofovir) q.d. for 14 days. In addition to tenofovir, group 1 received 300 mg

TMCl 14/RTV mg ritonavir b.i.d. from day 8 until day 14 and group 2 received 300 mg

TMCl 14/ 100 mg ritonavir b.i.d. from day 1 until day 7. All the medications were
administered with food. On Day 7 of session 1 and at day 7 and 14 of session 2,

TMC114/RTV and/or TDF was taken within 15 minutes after completing a standard
breakfast.

The complete pharmacokinetic profiles of TMCl l4 and RTV were determined on Day 7

of session 1 and on Day 14 of session 2 for group 1 and on day 7 of session 2 for group 2.

Similarly, complete pharmacokinetic profiles of TFV were determined on Day 7 and 14

of session 2 for both the groups.

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

. sTM'Cii4 f /
w

‘ 021322 85387VA 1148B]

' ' 11/22/2002 11/30/2003 12/31/2003

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

  
 

 
 

 

 

Plasma samples for pharmacokinetic analysis were collected in all the sessions. In

session 1, plasma samples (5 mL) were collected at pre-dose (immediately before drug

intake) on Days 4 and 6, and at 0.5, 1, 1.5, 2, 3, 4, 6, 9, and 12 hours on Day 7. In session

2, for group 1, pre-dose plasma samples were collected on Days 4, 6, 7, 8, 11, 13, and 14

and plasma samples for completed pharrnacokinetic profile were collected on Day 7 and

Day 14 at 0.5, 1, 1.5, 2, 3, 4, 6, 9, 12, and 24 (for determination of TDF only) hours. In

session 2, for group 2, pre—dose plasma samples were collected on Days 4, 6, 7, 8 (for

TDF only), 11, 13, and 14 and plasma samples for completed pharmacokinetic profile

were collected on Day 7 and Day 14 at 0.5, 1, 1.5, 2, 3, 4, 6, 9, 12, and 24 hours.

On Day 7 of session 1, the complete urinary output during the interval 0-12 hours after

the morning intake on day 7 was collected. On day 7 and 14 of session 2 for both the

groups, the complete urinary output during the intervals 0—12 hrs and 12—24 hrs after the

morning intake on day 7 or 14 was collected.

The plasma concentrations of TMC] 14, RTV, and TFV and urinary concentrations of

TMC114 and TFV were determined using validated LC—MS/MS methods. The lower

limit of quantification (in plasma) was 10 ng/mL for TMC114, 5 ng/mL for RTV, and 20

ng/mL for TFV. The lower limit of quantification (in urine) was 20 ng/mL for TMC114

and 1 ug/mL for TFV. No beta—glucuronidase treatment was performed on the urine

samples. ‘

Pharmacokinetic Assessments

Non-parametric analysis were performed using Winnonlin Professional TM ——

-—-——-—— using a ——-——-— with ‘— To

calculate the percentage of the dose excreted in the urine, the dose of tenofovir instead of

tenofovir disoproxil fumarate administered was used by correcting for the molecular

weight. '
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6. Results

6.] Subject Disposition

13 Subjects were randomized to group 1 (n = 7) and group 2.(n = 6) in session 1,

however, only 12 subjects completed session 1 and session 2 (one subject withdrew his
consent after the morning dose on day 2 in session 1).

Table 2: Demographics in Study TMC 114-C124

Parameter
 

 
  Group 1, 7 -r Group 2 -

N = 6

 Age. median (min—max). years L'48 0 (L 0—48) 45 O (20-52)

Weight. median (min-max). kg 807 ('74—91) 74. 6 (66—8
1710(165—189) 1785(16018)7’)

BMI. median (min—max), kga’m: 26.1 (25 31) 25WU (20—28)

 

  
 

Height, median (min —ma.\‘). cm
     

. 333)

4 (66 7")
   
   

Gender. 11 (“0) female 0 .

male 7 ( 100.0)

6.2 Pharmacokinetic Analysis

 

Fig 1 shows the mean plasma concentration—time profiles of TMCl 14 on day 7 of

administration, administered as 300 mg TMCI 14/ 100 mg RTV b.i.d. in the absence and

presence of steady state concentration of TFV, administered as 300 mg TDF q.d. (session

1 and session. 2). L

Fig 1: Mean plasma concentration-time profiles of TMC114 on day 7 of

administration, administered as 300 mg TMC114/100 mg RTV b.i.d. in the

absence and presence of steady state concentration of TFV, administered as

300 mg TDF q.d. (session 1 and session 2).
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Table 3 shows the phannacokinetic results of TMCl l4, administered as 300 mg

TMC114/RTV b.i.d with or without co-administration of TDF, administered as 300 mg

TDF q.d. (session 1 and session 2)

Table 3: Pharmacokinetic results of TMC114, administered as 300 mg

TMC114/RTV b.i.d with or without co-administration of TDF,

administered as 300 mg TDF q.d. (session 1 and session 2)

l'harm;m>kinfli(~ MT!“ 1” 833mm i.d;a_\ 1? Hes.- i \ us} Tm day '34
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one?

1:?ng 
The mean plasma concentrations of TMCl 14 were comparable between days 4, 6, and 7

of session 1 and between days 4, 6, and ,7 (for group 1) and days ll, 13, and 14 (for group

2) of session 2 indicating theachievement of steady state.

Table 4 shows the statistical evaluation of the pharmacokinetics of TMCl 14‘ administered
as 300 mg TMC114/100 mg RTV b.i.d. with co—administration of 300 mg TDF q.d. (test)

versus without co—administration of 300 mg TDF q.d. (reference).

Table 4: Statistical evaluation of the pharmacokinetics of TMC114 administered as-

300 mg TMC114/100 mg RTV b.i.d. with co-administration of 300 mg TDF

q.d. (test) versus without co-administration of 300 mg TDF q.d. (reference)

0 SW)
= 0.35.80

13,3453
0.1855

 
‘i remix-tent 'l remnant ’i rcatmcm
{reference} €19:st difference median 

I As compared to administration of TMCl l4/RTV alone, AUClzh, Cmax, tmax, Cmin, and Q»,
of TMCl 14 were not statistically significantly changed during co—administration of TDF.

RTV

Fig 2 shows the mean plasma concentration-time profiles of RTV on Day 7 of

administration, administered as 300 mg TMC l 14/ 100 mg RTV b.i.d. in the absence or

presence of steady—state concentration of TFV, administered as 300 mg TDF q.d. (session

1 and session 2).
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Fig 2: Mean plasma concentration-time profiles of RTV on day 7 of administration,

administered as 300 mg TMC114/100 mg RTV b.i.d. in the absence or

presence of steady-state concentration of TFV, administered as 300 mg TDF

q.d. (session 1 and session 2).
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Table 5 shows the pharmacokinetic results of RTV, administered as 300 mg

TMCl 14/ 100 mg RTV b.i.d. with or without co—administration of TDF, administered as

300 mg TDF q.d. (session 1 and session 2).

Table 5: Pharmacokinetic results of RTV, administered as 300 mg TMC114/100

mg RTV b.i.d. with or without co-administration of TDF, administered as

300 mg TDF q.d. (session 1 and session 2).

Pharmacukiuetin of RTV (Xe-mun l:
wzlhom lili-

1.?
J (Hill (3.133

346 " "  
immiirtsi) in”. median {unite}:

 

The mean plasma concentrations of RTV were comparable between days 4, 6, and 7 of

session 1 and between days 4, 6, and 7 (for group 1) and days 1 1, 13, and 14 (for group 2)

of session 2. In the presence of TDF, individual ratios for AUCm, ranged from 70 %—133

% and the individual ratio for Cmax ranged from 57 %—153 %.
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TFV

Fig 3 shows the mean plasma concentration-time profiles of TFV on day 7 of

administration, administered as 300 mg TDF q.d. in the absence or presence of 300 mg

TMC114/100 mg RTV b.i.d.

Fig 3: Mean plasma concentration-time profiles of TFV on day 7 of administration,

administered as 300 mg TDF q.d. in the absence or presence of 300 mg

TMC114/100 mg RTV b.i.d.
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Table 6 shows the pharmacokinetic results of'TFV-, administered as 300 mg TDF q.d.
with or without co—administration of 300 mg TMCl 14/ 100 mg RTV b.i.d. (session 2).

Table 6: Pharmacokinetic results of TFV, administered as 300 mg TDF q.d. with or

without co-administration of 300 mg TMC114/100 mg RTV b.i.d. (session

2).

l’lmrmncukiumics o! TDF ' e ' $60205 3

[arena-$1). 2:1“ median {mngefi ' ’ fl)! ' TM "
N

 
The exposure to TFV generally increased after co—administration with TMC114/RTV. In

the presence of TMCl l4/RTV, individual ratios for AUC24h ranged from 95 % to 151

%, with 10 out of the 12 subjects with a ratio higher than 100 %.
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Table 7 shows the statistical evaluation of the pharmacokinetics of TFV administered as

300 mg TDF q.d. with co——administration of 300 mg TMC114/100 mg RTV b.1. (1. (test)

versus without co——administration of 300 mg TMCl 14/ 100 mg RTV b.i.d. (reference).

Table 7: Statistical evaluation of the'pharmacokinetics of TFV administered as 300

mg TDF 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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“’ 90“ 11 confidence intervals

Based on the ratio of LSmeans, statistically significant increases were observed for the

pharmacokinetic parameters C01,, Cmin, Cmax, and AUC2411 during co—administration of
TMC114/RTV.

Urinafl Excretion

TMC114

Table 8 shows the statistical evaluation of the urinary excretion of TMCI 14 administered

as 300 mg TMC114/RTV b.i.d. with co-administration of 300 mg TDF q.d. (test) versus

without co—administration of 300 mg TDF q.d. (reference).

Table 8: Statistical evaluation of the urinary excretion of TMC114 administered as

300 mg TMC114/RTV b.i.d. with co-administration of 300 mg TDF q.d.

(test) versus without co—administration of 300 mg TDF q.d. (reference).

Least square means p—Value
Least squareTreatment Treatment . T r“ Q

Parameter n _ (reference) (test) means ratio. 9/0 {Ed mnt
- " 6-818 71-3 -130 0-6339

’ 90°15 confidence intervals

 
 
 

   

  
   

Based on the LS mean ratio, no statistically significant difference was observed for
Durinemzh between the two treatments.
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TFV

Table 9 shows the statistical evaluation of the urinary excretion of TFV administered as

TDF q.d. with co—administration of 300 mg TMCl 14/ 100 mg RTV b.i.d. (test) versus

without co—administration of 300 mg TMCl 14/ 100 mg RTV b.i.d. (reference).

Table 9: Statistical evaluation of the urinary excretion of TFV administered as TDF

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).

l.east square means 1.1-mlue

l1eat1nent Treatment Least square0 ‘ .. ‘ .-P * T1entmentmm‘l“ (retereuce) (test) means ratio,

c1.1 “6_0 6239’190% confidencemienals

   
 

     
_ Based on the LS mean ratio, no statistically significant difference was observed for

DurineO—th between the two treatments.

7. Safety Assessments

The administration of 300 mg TMC114 and 100 mg RTV in healthy subjects with or

without co—administration of TDF appeared to be well tolerated. There were no deaths

or SAEs reported in the study. The most common reported AEs during the trial were

gastrointestinal (diarrhea, flatulence, and loose stools) and headache. No subject

discontinued the trialdue to AEs (See details in Medical Officer's review).

8. Conclusion

0 Co-administration of TMCl l4/RTV and TFV for 7 days resulted in an increase in

plasma concentrations of TFV (Cmax, AUC24h, Cah, Cmin were increased by 24 %,

22 %, 36 %, and 37 % respectively). This interaction is similar as observed with

lopinavir/RTV (32 % increase in AUC oftenofovir in the presence of

lopinavir/ritonavir) for which, no dose adjustment is recommended.

- Co-administration of TDF for 7 days with TMC114/RTV resulted in an increase

in TMCl 14 concentrations, however, these increases were not considered

clinically significant.

0 The urinary excretion ofunchanged TMC114 and unchanged TFV was

approximately 7 % and 36 % respectively, of the administered dose during one

dosing interval. Co-administration did not change the urinary excretion of these

compounds.

Labeling Recommendation

PREZISTA/rtv and tenofovir disoproxilfumarate can be co-administered without any

close adjustments.
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1. Title

The pharmacokinetic interaction of various combinations of lopinavir, TMC114, and

ritonavir in healthy volunteers (TMC114-C125).

2. Objectives

The objectives of this trial were to determine:

0 The effect of steady-state concentrations of TMCl l4, alone or with a low dose of

RTV, on the steady—state pharrnacokinetics of LPV, given as Kaletra®
(LPV/RTV).

o The effect of steady state concentrations of Kaletra® (LPV/RTV) on the steady-
state phannacokinetics of TMCl l4, alone or with a low dose of RTV.

0 Whether in the presence of Kaletra® (containing 100 mg ritonavir) an additional
dose of RTV (100 mg) has an effect on the pharmacokinetics of TMCl 14.

o The difference in effect of 100 mg RTV b.i.d. (RTV was administered as

Kaletra®) and 200 mg b.i.d. (RTV was administered as Kaletra® (100 mg) and an
additional dose of RTV) on the steady—state pharmacokinetics of LPV in the

presence of TMCl l4.

3. Study Design

The study population consisted of 16 healthy volunteers. The trial was divided into four

sessions, separated by a washout period of at least 12 days, in which treatment A, B, C,

and D were administered for 6 days b.i.d. with a single dose on day 7.

Treatment A: Kaletra® (400 mg LPV/ 100 mg RTV).

Treatment B: 300 mg TMCl l4/100 mg RTV

Treatment C: 300 mg TMCl l4/ 100 mg RTV and Kaletra®.

Treatment D: 300 mg TMCl l4 and Kaletra®.

All the treatments were administered under fed conditions. Subsequent sessions were

separated by a washout period of 12 days. In every session, full pharmacokinetic profiles

were determined for each compound on day 7 up to 12 hours after the last intake of study

medication on that day.

4. Drugs Used in the Trial

Table 1 shows the drugs used in the trial.
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Table 1: Dose Regimens Administered During Study TMC114-C125.

Dosemumberofsubjects)Treatment

5. Results

Kaletraq": (LPV/RTV):
400111545100 mg b.i.d. on Day 1—6
400 mgr'lOO mg on Day 7
(n=l6)
TMClM/RTV:

300111g5100mg bid. on Day 1—6
300 mgz‘lOO mg on Day 7
(11:16)

Kaletra'g (LPV/RTV):
400 mtg-"100 mg bid. on Day 1—6
400 mg“ 100 mg on Day 7
TMCIM/RTV:

300mg5100mg b.i.d. on Day 1—6
300 mgx’lOO mg on Day 7
(n=l6)

Kaletl'aig‘ (LPV/RTV):
4001ngf1001ngbid. on Day 1-6
400 mgflOO mg on Day .7
TMC‘IM:

300 mg b.i.d. on Day 1—6
300 mg on Day 7
(11:16)

5. 1 Subject Disposition

3 capsules of LPVI’RTV (Kaletraéi) per intake

15 ml TMC‘ l 14 ethanolate (eq.20 11191111) and

1 capsule of RTV (Non-'irj’) per intake

3 capsules of LPVIRTV (Kaletra‘g‘) per intake

15 ml TMCT 1.1-1 ethanolate (eq.20 mgfnfl) and
1 capsule of RTV (Norvir‘K') per intake

3 capsules of LPVfRTV (Kaletra'g') per intake

15 ml TMC‘114 ethanolate (eq. 20 tug/ml) per
intake

 
Fig 1 shows the schematic of the subject disposition in trial TMC114—C125.
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Fig 1: Subject Disposition in Trial TMC114-C125.
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6. Conclusion

The sponsor indicated that due to discontinuation of 9 out of 16 subjects, the results

of the trial remain explorative andno final conclusions regarding the pharmacokinetic

interaction can be drawn. Based on the results of this trial, it is currently

recommended not to combine Kaletra® and TMC114 (with or without additional
RTV).
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1. Title .

The effect of repeated dosing of TMC1 14, coadministered with a low dose of ritonavir

(RTV), on sildenefil pharmacokinetics in healthy male subjects (TMC114-C 128).

2. Objectives

The objectives of this trial were:

0 To determine the effect of steady—state concentrations of TMC1 14, co-

administered with a low dose ofRTV, on the pharrnacokinetics of a single dose of

sildenafil and its active metabolite N—desmethyl sildenafrl.

0 To determine the short-term safety and tolerability of co-administered TMC1 14,

low-dose RTV, and sildenafil. '

3. Study Design

Phase I, open-label, randomized, 2—way cross—over trial to investigate the effect of

repeated dosing 0fTMC114 combined with low—dose RTV on the pharmacokinetics of

sildenafil and its active metabolite N-desmethyl sildenafil. The study population

consisted of 16 healthy male subjects. In 2 sessions, each subject received treatments A

and B. In treatment A, a single dose of 100 mg sildenafil was administered. In treatment

B, the subjects received TMC114/RTV 400/100 mg b.i.d. for 8 days, while on Day 7, a

25 mg single dose of sildenafil was administered. All the treatments were given under

fed conditions. Subsequent sessions were separated by a washout period of at least 7

days. Full pharmacokinetic profiles of sildenafil and N—desmethyl sildenafil were

determined up to 48 hours after sildenafil intake on Day 1 of treatment A, and on Day 7

of treatment B. Full pharmacokinetic profiles of TMC1 14 and RTV were determined up

to 12 hours after the morning dose of Day 7 of treatment B. The safety and tolerability

was assessed continuously.

3.] Discussion ofTria'l Design, Including Choice ofControl Group.

0 Sildenafil has not been found to affect the steady—state phannacokinetics of the

P15 SQV and RTV, therefore, it was not expected that sildenafil would affect

TMC1 14/RTV pharmacokinetics.

o Sildenafil alone was administered as a 100 mg single dose. Due to the expected

drug interaction, 3 25 mg single dose of sildenafil was administered in

combination with TMC114/RTV. These are consistent with the currently

recommended doses for sildenafil alone and for sildenafil in combination with
ritonavir boosted PIs.

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

TMC114 RTV feii'Siidenafile j

Tablet (1:001) cap’sfii‘e ' "

400m 100m_ 100m **

i PD 1098 R12478 R12479
  

2 "" April, 2005 September, July 2005
. ,. . 2005

*: the batch number and the expiry date are identical for the 25 and 100 mg
tablet

**: 25 mg for Treatment B

 

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

Plasma samples for full pharmacokinetic profiles of sildenafil and N—desmethyl sildenafil

(Day 1 of treatment A, Day 7 of treatment B), and TMC114 and RTV (Day 7 of

treatment B) were collected as follows: for treatment A, the samples 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, 24,

and 48 hrs. For treatment B, the samples were collected at pre—dose on day 1,

immediately before drug intake on days 5, 6, 7, and at 0.5, 1, 1.5, 2, 3, 4, 5, 6, 9, 12

(immediately before drug intake), 16, 24, and 48 hrs. The sample at 16, 24, and 48 hrs

. was collected only for the determination of sildenafil.

The plasma concentrations of TMCl 14, RTV, and sildenafil were determined using

validated LC—MS/MS methods. The lower limit of quantification was 10 ng/mL for

TMC114, 5 ng/mL for RTV, and 2 ng/mL for sildenafil and N—desmethyl sildenafil.

Pharmacokinetic Assessments

Non—parametric analyses were performed using Winnonlin Professional TM 7-_-

gusing aw

6; Results

6.] Subject Disposition

13 subjects were randomized to group I (n = 7) and group 2 (n = 6) in session 1;

however, only 12 subjects completed session 1 and session 2 (one subject withdrew his

consent after the morning dose on day 2 in session 1). '
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Table 2: Demographics in Study TMC 114-C128

Treatment Sequence 'l‘realmml Sequence
Parameter A - B .» All Subjerlr:
Age years 26.5 2?.0 37.“

median (flange) (18 ., 54) (32 -~ 35) US» 54)
Height. cm I ?S.5 168.5 177,0

mu manage), . i . {i73- lfifil. .1 {lots «1%?! {WV-15$)

mc "Illfiilnflfl (61 -»97)
BM} . kg-‘m‘
_Et_e_d1nn (Lang)

(on)

 
24.4 '

(20 ~ .23) M. 
. 3‘1“?.".:0)-,., ,, “”090? ..,

litliri‘u' tiny)“, I] ("to
black 0 2 [25.03
( ‘axxszxsian’while 8 (100.0) 4 (50.0)
I-léspnnic () 1 (12.5)

0 . 1 (12.5)

 
 

'I ype of \‘mnl-zcr. n (“‘o)
ntumn‘oke: 3 t [(30.0) S { £000) S ( I000)

  
6.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration—time curve of TMC] 14 on day 7 after oral

administration of TMC] 14/RTV b.i.d. for 8 days, co-administered with a single dose of

sildenafil on Day'7 (treatment B).

Fig 1: Mean plasma concentration—time profiles of TMC114 on day 7 after oral

administration of TMC114/RTV b.i.d. for 8 days, co-administered with a

single dose of sildenafil on Day 7 (treatment B).

”who§§§é
~'.»8.3

EQ mh..an...”Maw.”a.__t_.._4.__,..._.,__W...,_....._t..__m_.wn_..,1530Plasmacom;ofTMC114(ngim!) ‘4a;D

QG

X:o

 r3
if} 12’I\) n m m

Tom {h}

Table 3 shows the pharmacokinetic results of TMCl 14 after oral administration of

TMC114/RTV b.i.d. for 8 days co—administered with a single dose of sildenafil on Day 7.
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Table 3: Pharmacokinetic results of TMC114 after oral administration of

TMC114/RTV b.i.d. for 8 days co-administered with a single dose of
sildenafil on Day 7.

Pharmacokinetir Parameter

mean i SD (imminedian rang TMCIM .
l6

5431 :2 lSlG

3-1745 .~'_- 1455

3.0 (H) — 5.0)
k- _ = 3291 1 13512.

.; mg ml- +1062
Cm“. 1131211111.. E ' '. ‘ m 1255
Al.5<fl_~{,.ug.hrml, g ...\ :1 13944
CM..ng'1111. ; _‘ , i 1162
Flu/o : .' it 35.2

 
RTV

Fig 2 shows the mean plasma concentration—time curve of RTV on day 7 after oral

administration of TMCl 14/RTV b.i.d. for 8 days, co—administered with a single dose of
sildenafil on Day 7 (treatment B).

Fig 2: Mean plasma concentration-time profiles of RTV on day 7 after oral

administration of TMC114/RTV b.i.d. for 8 days, co—administered with a

single dose of sildenafil on Day 7 (treatment B).
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Table 4 shows the pharmacokinetic results of RTV after oral administration of

TMC114/RTV b1. d. for 8 days co——administered with a single dose of sildenafil on Day 7.
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Table 4: Pharmacokinetic results of RTV after oral administration of

TMC114/RTV b.i.d. for 8 days co-administered with a single dose of

sildenafil on Day 7.

l’harmm'okinelic ?:Irameler
mean _+ SD (1mm median [mngeDn

Day 5
(Lb 1111me

Day 6
(full. ng ml.

Day 7 .
rm. h 5.0 (1.0 .
(.14). ugml. ’ 400 I;

' 23? ';
ISSG .2 3
389 2:

6-15? ~::
“)0 J. . .....'

 
Sildenafil

Fig 3 shows the mean plasma concentration—time curves of sildenafil and N—desmethyl

sildenafil after a single dose of 100 mg sildenafil alone (treatment A) and after a single

dose of 25 mg sildenafil in the presence of TMCl 14/RTV (treatment B).

Fig 3: Mean plasma concentration-time curves of sildenafil and N-desmethyl

sildenafil after a single dose of 100 mg sildenafil alone (treatment A) and

after a single dose of 25 mg sildenafil in the presence of TMC114/RTV

(treatment B).
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Table 5 shows the pharmacokinetic results for sildenafil after a single dose of 100 mg

sildenafil alone (treatment A) and after a single dose of 25 mg sildenafil in the presence

of TMCl 14/RTV (treatment B).
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Table 5: Pharmacokinetic results for sildenafil after a single dose of 100 mg

sildenafil alone (treatment A) and after a single dose of 25 mg sildenafil'in

the presence of TMC114/RTV (treatment B).

Pharmnmkinetic Parameter Sildenafil
.‘It‘illli‘ SDtlmmmedian ran-we) ('l‘ienlmentA) ('l'reatmem' B)

Iii“ 16"

im. h . 3.0 t 1.0 4.0) 3.00.5 — 21.0)
ngjml, :7- 84. H 131 2 90.5

‘ - ll'FL‘: e: 48}
t -. 1106 “r 2’54

m _ U759 4.36 : 0.055
 

a n ii for AH); and L: L. ,
h u '— 15 for AR"... and t1 3:“:

 

Table 6 shows the summary of the statistical analysis of the pharmacokinetic parameters

of sildenafil after a single dose of 100 mg sildenafil alone (treatment A) and after a single

dose of 25 mg sildenafil in the presence of TMCl 14/RTV (treatment B).

Table 6: Summary of theistatistical analysis of the pharmacokinetic parameters of
sildenafil after a single dose of 100 mg sildenafil alone (treatment A) and

after a single dose of 25mg sildenafil in the presence of TMC114/RTV
(treatment B).

LS mean )—\aluc
. Treatment 13 L5 “W“!. .. cu - “'5 u a

t x : ”UN "I ‘9" a” mammal Period Se Hence
2.70.4 may .3 .' .70} 001301 00:94
H42 1109' ,g. . Sit-Lit») Ooh-l."

5 ‘ s4 u- no (19052

-\‘dll.lk'

 ll'mnlmcn!‘ "Hf" ’ x" u‘cncc
i (referent; 5 {medizmi
 

n 90“ o confidence intervals
- : excluded from final model

In the presence of TMCl 14/RTV, the Cmax values of sildenafil (25 mg) were lower

compared to when sildenafil (100 mg) was administered alone. Despitethe lower dose

of 25 mg compared to 100 mg, the LS mean ratio was close to 100 % for both AUCo.

last and AUCO-oo, After dose normalization, the Cmax and AUCw of sildenafil, in the

presence of TMCl l4/RTV, increased by approximately 150 % and 300 % respectively.

N-Desmethyl Sildenafil

Table 7 shows the pharmacokinetic results for N—desmethyl sildenafil after a single dose

of 100 mg Sildenafil alone (treatment A) and after a single dose of 25 mg sildenafil in the

presence of TMC] l4/RTV (treatment B).
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Table 7: Pharmacokinetic results for N-desmethyl sildenafil after a single dose of

100 mg sildenafil alone (treatment A) and after a single dose of 25 mg

sildenafil in the presence of TMC114/RTV (treatment B).

Pharmacokinetic Parameter N4Desmethy‘l Sildenafil N—Desmethyl Sildenafil
Mean i SD (tum. median range ) (Treatment A) (Treatment B)
n . 16“ 16

tum. h 4.0 (2.0 - 16.0)
Cum. ng/mL _ : 49.0 4.32 ': 2.39
AUCW. ugh-"ml. ' 195 31.7 : 27.4

AUCL... ughme _ / . ‘ 306 NA
[1 ‘llcxzzh h - - :- N‘Ax
 
Table 8 shows the summary of the statistical analysis of the pharmacokinetic parameters

of N—desmethyl sildenafil after a single dose of 100 mg sildenafil alone (treatment A) and

after a single dose of 25 mg sildenafil in the presence of TMC] l4/RTV (treatment B).

Table 8: Summary of the statistical analysis of the pharmacokinetic parameters of

N- desmethyl sildenafil after a single dose of 100 mg sildenafil alone

(treatment A) and after a single dose of 25 mg sildenafil in the presence of

TMC114/RTV (treatment B).

LS mean .
'l‘rcatmenl .<\ E 'Iimhncn! B [-5 311051?!”fame” (refinance) . new) mm (2»)

lgimL 2:6 ~ xum - > f ‘ E . \
.gnmhmldi i6 - 59]: j 3 .

Surname 3 z t ‘

S Treatment .
'I'rcauncmA E 'l‘rcaunvni B ditli‘rt‘ncc(rcicrmcc‘y E {IL-s1) {median} é UU‘VuFI? éTrczimu-ni Period

.i-lfiD‘I-t-ilifig 0.0019 [HUGS (HIM
:n 90% confidence insermlc
~ 1 excluded from tinal model

7. Safety Assessments

Overall, 5 subjects (31.3 %) experienced at least one adverse event. The adverse event

observed in more than one subject during the treatment periods were insomnia and

dizziness. There were no relevant differences in the type or frequency ofadverse events

reponed when subjects received sildenafil alone compared with when subjects received

TMC] l4/RTV /si1denafil, or TMC114/RTV. No subject discontinued the trial due to

AEs (See details in Medical Officer's review).

8. Conclusion

0 Systemic exposure (AUC,ast and AUCOQ) to sildenafil'was comparable for

treatment with sildenafil alone (100 mg) and when co—administered (25 mg) with

TMC114/RTV. Sildenafil is mainly metabolized by CYP3A4 and this pathway is

inhibited by TMC114 and RTV, resulting in comparable exposure when a 4 times
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lower dose of sildenafil is administered in the presence of TMC] 14/RTV.

Therefore, 25 mg sildenafil over 48—hour duration can be used as a starting dose.

Reviewer’s Note

The results ofthe study showed an approximately 4—fold increase in the concentrations of

sildenafil, a sensitive CYP3A4 substrate. This suggests the inhibitory potential of
TMC1 14/ritonavir towards CYP3A4.

Labeling Recommendation

Concomitant use 0fPDE—5 inhibitors with PREZISTA/rtv should be done with caution. If

concomitant use ofPREZISTA/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 1 0 mg
dose in 72 hours, is recommended.

Appears This Way
On Original
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1. Title

The pharmacokinetic interaction between ketoconazole and TMCl 14, with and without

co-administration of a low dose of ritonavir, in healthy subjects (TMC114-C129).

2. Objectives

The objectives of this trial were to determine:

0 The effect of steady—state concentrations of ketoconazole on the steady—state

pharmacokinetics of TMCl 14 (administered alone).

0 The effect of steady—state concentrations of ketoconazole on the steady—state

pharmacokinetics of TMC] 14, in combination with a low dose of ritonavir.

o The effect of steady—state concentrations of TMCl 14, in combination with a low

dose of ritonavir, on the steady—state pharmacokinetics of ketoconazole.

0 In vivo protein binding of TMCl 14, with and without co—administration of a low

dose of ritonavir, in healthy subjects.

3. Study Design

Phase 1, open—label, controlled, randomized, cross—over trial to investigate the

pharmacokinetic interaction between repeated dosing of TMCl 14, with and without co-

administration of a low-dose RTV, and ketoconazole. TMC114 was formulated as an

experimental tablet F002. The study population consisted of 26 healthy subjects,

divided into two panels of 8 (panel 1) and 18 (panel 2) subjects.

Panel 1
 

Panel 1 received 400 mg TMC114 b.i.d. (Treatment A) and 400 mg TMCl 14/200 mg
ketoconazole b.i.d. (Treatment B) in 2 sessions.

Panel 2
 

Panel 2 received 400 mg TMCl 14/100 mg RTV b.i.d. (treatment C), 200 mg

ketoconazole b.i.d. (treatment D) and 200 mg ketoconazole/400 mg TMC114/100 mg

RTV b.i.d. (Treatment E) in 3 sessions.

All treatments were administered for 6 days b.i.d. with an additional single dose on day 7.

‘ The subsequent sessions in the panel were separated by a wash-out period of 7 days. In

every session, full pharmacokinetic profiles were determined for each compound on day

7 up to 12 h after the intake of study medication for that day.

3.1 Discussion ofTrial Design, Including Choice ofControl Group.

- Ketoconazole and TMC114, whether or not co—administered with a low dose of

RTV, were administered for 7 days to allow plasma drug concentrations to reach

steady state. To ensure achievement of steady state on day 7, Cm, levels of

TMC114, ketoconazole, and RTV were determined during treatment.
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o A washout period of at least 7 days between subsequent sessions was considered

sufficient to avoid carry over from one session to the next, considering the

elimination half lives of about 8, 4, and 16 hours for ketoconazole, RTV, and

TMC114, respectively.

0 A secondary objective in this trial was the determination of the in vivo protein _
binding of TMCl 14, with or without co-administration of a low dose of RTV

since the in vivo protein binding of TMCl 14 might be different with or without

co—administration of RTV and might also differ between healthy volunteers and

HIV—1 infected subjects.

4. lnvestigational Drugs

Table 1 shows the investigational drugs used in the trial.

Table 1: Description of lnvestigational Agents.

“:“TMCIIéI *' . Ketoconazole ‘

:Tablet (F002) 1 Capsule
 

200 m; 100 mg
PD 1059/PD 95118VA

1095/2 OOKl6/287

04/2004 and 18/10/2004 16/11/2005

26/03/2005 '

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

  
Plasma samples for full pharmacokinetic profiles in all the treatments were collected as

follows: On day 1, 5, and 6, the samples were collected at pre-dose (within 2 hours before

drug intake on day 1 and immediately before drug intake on days 5 and 6). On day 7,

plasma samples were collected at pre-dose and at 1, 2, 3, 4, 5, 6, 9, and 12 hrs. For

treatment A and C only, the plasma sample for protein binding was collected at 3 hours

post-dose on day 7.

The plasma concentrations of TMCl l4, RTV, and ketoconazole were determined using

validated LC—MS/MS chromatographic methods. The free TMC] 14 concentrations in

plasma were determined using a validated centrifugal filtration method with a 10,000

—- The lower limit of quantification was 10.0 ng/mL for (total) TMCl 14, 2

ng/mL for free TMCl l4, 5 ng/mL for RTV, and 20 ng/mL for ketoconazole.

Pharmacokinetic Assessments

Non—parametric analyses were performed using Winnonlin Professional T” i — ,

ausing a—
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The statistical analyses were performed comparing treatment B (test) versus A

(reference) and comparing treatment E (test) vs. C (reference) for TMC114 and

comparing treatment E (test) vs. treatment D (reference) for ketoconazole. The primary

pharmacokinetic parameters were C011, Cmin, Cmax, and AUC0_12 on the logarithmic scale.

The least square means of the primary parameters for each treatment were estimated with

a linear mixed—effect model, controlling for treatment, sequence, and period as fixed

effects, and subject as a random effect. A 90 % confidence interval was constructed
about the difference between the LS means of the test and reference and the difference

and the 90 % confidence limits were retransformed to the original scale.

6. Results

6.] Subject Disposition and Demographics

26 subjects were randomized into the trial (8 subjects to panel 1 and 18 subjects to panel

2). 2 subjects discontinued in panel 1 and 1 subject discontinued in panel 2. In addition,

1 subjects in panel 2 withdrew consent. Therefore, 22 subjects completed all
assessments.

Table 2 shows the demographics in the study

Table 2: Demographics in Study TMC 114-C129

All subjers
New
 

Height(cur).urcdian(range) , -_ I ‘ _ d_ 176% 151136)
 

Weight (kg). median (range) 75.0 (60-90; 11.0 (6030)

BM] (kg-hf). median (range) 24.3 (23-29) 24.5 (19-29)

_ :figler‘fggnzle. rr(°'o) _ ? r _.'; “1:172 ZHQ‘R) _ 19 (73,317 (36.9)

1467.8) 191,31)

Yes (light). 11 ("16) 2 .‘ 4 (22.2) ? (26.9)

 

 

 
Smoker
 

6.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration—time curve of TMCl 14 on day 7 after oral

administration of 400 mg TMC114 (treatment A), 40.0 mg TMC114/200 mg ketoconazole

b.i.d. (treatment B), 400 mg TMC114/100 mg RTV b.i.d (treatment C) and 400 mg

TMC] 14/ 100 mg RTV/200 mg ketoconazole b.i.d. (treatment B).
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Fig 1: Mean plasma concentration-time curve of TMC114 on day 7 after oral

administration of 400 mg TMC114 (treatment A), 400 mg

TMC114/200 mg ketoconazole b.i.d. (treatment B), 400 mg TMC114/100 mg

RTV b.i.d (treatment C) and 400 mg TMC114/100 mg RTV/200 mg

ketoconazOle b.i.d. (treatment E).
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Table 3 shows the pharmacokinetic results ofTMC114 on Days 5—7.

Table 3: Pharmacokinetic results of TMC114 on Days 5-7

'lma‘macokinclirs of TMf'l I4 Tremmml ,\: Tn‘alnk‘m B: Treatment (3 Trcuhuenl E:
THC] 1-1 '1'.\l(‘l H TMC1145RTV TMC114/RTV

4011 m}: 11.1.1]. 400 m2 b.i.d. 4001100 mg bid. 4110/10!) rug b.i.d.
and and,

kelm‘onuznlc kelomnazole
200 mg b.i.d. 200 mg bid.

meglni'SI). gm meduus Mange):
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Jimmie: WWW
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Table 4 shows the summary of the statistical'analysis of the pharmacokinetic parameters

of TMCl 14 of treatment B (TMC114 and ketoconazole) compared to treatment A

(TMC114 alone).
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Table 4: Summary of the statistical analysis of the pharmacokinetic parameters of

TMC114 of treatment B (TMC114 and ketoconazole) compared to

treatment A (TMC114 alone).
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Table 5 shows the summary of the statistical analysis of the pharmacokinetic parameters

of TMCI 14 of treatment B (TMCl 14/RTV/Ketoconazole) compared to treatment C

(TMCI 14/RTV).

Table 5: Summary of the statistical analysis of the pharmacokinetic parameters of

TMC114 of treatment E (TMCl14/RTV/ketoconazole)compared to

treatment C (TMC114/RTV).
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Ketoconazole

Fig 2 shows the mean plasma concentration—time curves of ketoconazole on day 7, after

oral administration of 400 mg TMC114/200 mg ketoconazole b.i.d (treatment B), 200 mg

ketoconazole b.i.d. (treatment D) and 400 mg TMCl 14/ 100 mg RTV/200 mg

ketoconazole b.i.d. (treatment E).
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Fig 2: Mean plasma concentration-time curves of ketoconazole on day 7, after oral

administration of 400 mg TMC114/200 mg ketoconazole b.i.d (treatment B),

200 mg ketoconazole b.i.d. (treatment D) and 400 mg TMC114/100 mg

RTV/200 mg ketoconazole b.i.d. (treatment E).
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Visual inspection of the data reveals that at steady—state, maximum plasma concentrations

were reached approximately 3h postdose. When ketoconazole was co—administered with

TMC114 (Treatment B), the plasma concentration—time curve of ketoconazole was

comparable to that of ketoconazole given alone.

Table 6 shows the pharmacokinetic parameters of ketoconazole on days 5-7.

Table 6: Pharmacokinetic results of ketoconazole on Days 5—7

Treatment B: 'l‘n-alnn-nt l): Treatment E:
kclmonnuile ketoconazole ketoconazole
3&1!) mg b.i.d. lellmg b.i.d 200 mg b.i.d.and and

VmeuquI) XMmedxan image» 'l'.\{(‘l l4 'l'.\l(‘llJ/R'IT
400 mg b.i.d. 400-400 mg b.i.d.

l'harmamkinrtin of kfloconazoie
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Table 7 shows the summary of the statistical analysis of the pharmacokinetic parameters

of ketoconazole of treatment E (TMCl l4/RTV/ketoconazole) compared to treatment D

(ketoconazole).

Table 7: Summary of the statistical analysis of the pharmacokinetic parameters of

Ketoconazole of treatment E (TMC114/RTV/ketoconazole) compared to

treatment D (ketoconazole).
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RTV

Fig 3 shows the mean plasma concentration-time curve of RTV on day 7, after oral

administration of 400 mg TMC] 14/ 100 mg RTV b.i.d. (treatment C) and 400 mg

TMCl 14/100 mg RTV/200 mg ketoconazole b.i.d. (treatment E).

Fig 3: Mean plasma concentration-time profiles of RTV on day 7, after oral

administration of 400 mg TMC114/RTV b.i.d. (treatment C) and 400 mg

'TMC114/100 mg RTV/200 mg ketoconazole b.i.d. (treatment E).
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Table 8 shows the pharmacokinetic results of RTV on days 5—7.

Table 8: Pharmacokinetic results of RTV on Days 5-7

. . . . Treatment (j; Treatment Ii:

”armswkwm ”r R n ma warv 400nm) mg um NIRTV' 400.400 mg hill.
and

'meauiSi), In“ median-t trauma) keloconazole
200 mg bid.

401,105.!» 4mm.0; 
7. Safety Assessments

No deaths or SAEs were reported in this trial. Overall 22 of the 26 subjects enrolled in

the trial reported at least 1 AE during the trial. Most of the AEs were considered possibly

related to the medication (See details in Medical Officer's review).

8.. Conclusion

0 In the presence of ketoconazole, the Cmax and AUCIZh values of TMC] 14 (when

administered alone) were increased by approximately 78 % and 155- %

respectively, based on ratios of the LS means.

0 When ketoconazole was added to the treatment with TMCl l4/RTV, the exposure

to TMC1.14 was significantly increased by 42 % compared to treatment with

TMC114/RTV. Thus, it is possible to inhibit the metabolism of TMCl 14 more

than the inhibition provided by 100 mg RTVJ

0 Compared to TMC114 alone, systemic exposure to TMCl 14 was almost three

times. higher in combination with ketoconazole, and approximately 6.5 times
higher in combination with low dose ritonavir. This suggests that low—dose RTV

co—administration with TMC] 14 results in a "better" boosting of TMCl 14 than
with ketoconazole administration.

0 The fraction of TMCl 14 not bound to protein was 3.6 % (range 2.9 %—4.5 %)

when TMCl 14 was given alone and 8.1 % (range 3.3 %—l3.3 %) when TMC114
was co-administered with RTV.

0 Systemic exposure to RTV was comparable between both treatments

(TMCl 14/RTV and TMC] l4/RTV/ketoconazole).
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5 When ketoconazole was co—administered with TMCl l4/RTV, the Cmax and

AUCIzh of ketoconazole were increased by approximately 111 % and 212 %

respectively, based on the ratio of the LS means, as compared to ketoconazole
administered alone.

0 The exposure to ketoconazole, when combined with TMCl l4 alone, was

comparable to that after treatment with ketoconazole alone thereby suggesting

that the effect of TMCl l4/RTV on ketoconazole is due to RTV (inhibition of

CYP3A).

Labeling Recommendation

Ketoconazole and itraconazole are potent inhibitors as well as substrates ofCYP3A4.

Concomitant systemic use ofketoconazole, itraconazole, and darunavir/ritonavir may

increase plasma concentration ofdarunavir.

Plasma concentrations ofketoconazole 0r itraconazole may be increased in the presence

ofdarunavir/ritonavir. When coadministration is required, the daily dose ofketoconazole

0r itraconazole should not exceed 200 mg.

Co-administration ofvoriconazole with darunavir/ritonavir has not been studied

Administration ofvoriconazole with ritonavir (100 mg twice daily) decreased the AUC of

voriconazole by an average of39%. Voriconazole should not be administered to patients

receiving darunavir/ritonavir unless an assessment ofthe benefit/risk ratio justifies the
use ofvoriconazole.

Appears This Way
On Original
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1. Title

The effect of TMC1 14 boosted with a low dose of ritonavir on the pharrnacokinetics of

atorvastatin in healthy volunteers (TMC114-C133).

2. Objectives

The objectives of this trial were to determine:

0 The pharrnacokinetic effect of repeated doses of TMC1 14, with co—administration

of low-dose ritonavir (RTV), on the pharmacokinetics of repeated doses of
atorvastatin.

o The pharrnacokinetic effect of repeated doses of TMC1 14, with co—administration

of low-dose ritonavir (RTV), on the pharmacokinetics of atorvastatin lactone and

2— and 4—hydroxy—at0rvastatin, after repeated doses of atorvastatin.

o The effect of atorvastatin on the steady—state pharrnacokinetics of TMC1 14, with-

co—administration of low dose RTV, as compared to historical data.

3. Study Design

Phase I, open—label, one way cross-over trial to investigate the effect of TMC1 14,

formulated as an oral solution, with co—administration of low-dose RTV, on the

pharrnacokinetics of atorvastatin, atorvastatin lactone, and 2— and 4—hydroxy—atorvastatin.

Sixteen healthy volunteers were randomized to treatment sequence A—B or B-A as

follows: Treatment A: 40 mg atorvastatin q.d. for 4 days, Treatment B: TMC114/RTV

300/100 mg bid. for 9 days with 10 mg atorvastatin q.d. from days 4—7. A 6-day

washout period separated the two treatments. Full pharmacokinetic profiles were

determined on Day 4 of treatment A and on Day 7 of treatment B for atorvastatin,

atorvastatin lactone, and 2- and 4—hydroxy—atorvastatin, and on day 7 of treatment B for

TMC1 14 and RTV. TMC114/RTV and atorvastatin were taken with food (during meal

or within 15 minutes of meal).

3.] Discussion ofTrial Design, Including Choice ofControl Group.

0 An open label, randomized, one-way cross—over trial design was used so that the

pharrnacokinetics of 40 mg atorvastatin could be compared with the

pharrnacokinetics of 10 mg atorvastatin during co—administration with
TMC114/RTV.

o A one—way cross over design in which only the effect of TMC1 14/RTV on

atorvastatin pharrnacokinetics was investigated as it was expected that the impact

of atorvastatin on TMC1 14 pharmacokinetics would be minimal and a significant

drug interaction was not anticipated. '

o In a study to investigate the effect of TMC1 14 (600/100 b.i.d.; formulated as a

solution) on the PK of a single dose ofpravastatin (TMC114-C120), the mean

systemic exposure to pravastatin increased by 81 % compared to pravastatin alone

(although this increase was not consistent among all subjects). Therefore, a lower

dose of TMC1 14/RTV 300/100 mg b.i.d was chosen for this study.

0 Atorvastatin is licensed at a dosing regimen of 10, 20, 40, and 80 mg q.d. The

rationale for administering atorvastatin 10 mg q.d. was based on the results from a
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Kaletra® and atorvastatin interaction trial where the Cmax and AUC of atorvastatin

were increased by 4.67-fold and 5.88—fold, respectively. A similar interaction was

expected with TMCl 14/RTV because of the use of low dose RTV, and therefore,

the dose of atorvastatin was decreased by 4-fold when co—administered with
TMCl 14/RTV. ‘

4. Drugs Used in the Trial

Table 1 shows the drugs used in the trial.

Table 1: Description of Drugs Used in the Trial

. 1.17MCH4'

Solution 7 ' ”capsule ’
(TF019)
  

100 mg 10 mg

130277 130326/130319 (Trt.

A/Trt. B)

Dec 1, 2003 August 31, 2004

   

  
  

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

Plasma samples for treatment A and treatment B were collected as follows: for treatment

A (session I for group 1 and session 11 for group 2), pre—dose samples were collected on

days 2, 3, and 4. On day 4, in addition to pre—dose sample, plasma samples were
collected at 0.5, l, 1.5, 2, 3, 4, 6, 8, 10, 12, 24, 36, 48, and 72 hours. For treatment B

(session 11 for group 1 and session I for group II), the samples were collected at pre—dose -

on day 3, 4, 5, 6, and 7. On day 7, in addition to pre—dose sample, plasma samples were
collected at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 24, 36, 48, and 72 hours.

The plasma concentrations of TMCl l4, RTV, atorvastatin, atorvastatin lactone, and 2—

and 4—hydroxy atorvastatin were determined using validated liquid chromatography

tandem mass spectrometry methods. The lower limit of quantification (in plasma) was 10
ng/mL for TMC114, 5 ng/mL for RTV, and 0.5 ng/mL atorvastatin and its metabolites.

Pharmacokinetic Assessments

Non-parametric analyses were performed using Winnonlin Professional TM _ ‘—

-__-—-. . using a --———~__

Descriptive statistics were calculated for the serum concentratations of atorvastatin,

atorvastatin lactone, 2-hydroxy—atorvastatin and TMC/RTV. Comparison of the

pharmacokinetic parameters between treatment A and B were performed using linear

mixed effect modeling with factors for subjects, treatment, sequence and period for

treatment B (test). The least square (LS) mean and 90 % confidence interval (Cl) of the
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LSmean ratio of Cmax, Cmin, and AUC24h of atorvastatin and atorvastatin lactone for

treatment B were reported with treatment for atorvastatin administered alone (treatment

A) as reference. The pharmacokinetic parameters for TMC114/RTV were compared with

data obtained in trial TMCl l4—C124, in which healthy volunteers received

TMC114/RTV 300/100 mg b.i.d. Formulation TF019 was used in both studies.

6. Results

6.] Subject Disposition

16 subjects were randomized to sequence A-B (n = 8) and sequence B—A (n = 8). 8

subjects completed all assessments in sequence A—B whereas 7 subjects completed all

assessments in sequence B—A (1 subject-withdrew consent).

Table 2: Demographics in Study TMC 114—C133

‘I - All subjects
Parameter z r .,

Age (years). median (range) i " . .1 31.0 (20—39)
Height (cm). median (range) ' _ . . 169.0 (159—184)
Weight (cm). median (range) _. ._ 7 g 70.0 (53-8?)
BM] (kgnnfi. median (range) . . (20—27) 24.0 (21-23)
;\=lnle/l7:rnule. ufin (“GHQ ' (50550) 44 (5050)
 

6.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration-time curve and trough values of TMCl 14.

Fig 1: Mean plasma concentration-time profiles and trough values of TMC114.
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Table 3 shows the steady-state pharmacokinetic results ofTMC114/RTV given alone

(TMC114-C124) or given in combination with atorvastatin.

Table 3: Steady state pharmacokinetic results of TMC114 given alone (TMC114-
C124) or given in combination with atorvastatin (treatment B).

Pharmacokinetics of TMC'l l4 TMC l 14 + atorvastatin TMC] l4 alone

(meaniSD. Immune-diam (raneen TMC114-C 33 TMCI l4-C 124
n _ 12

in, h .7 . 0.5 (05 — 4.0)
Caz}. ng'ml (Day 7) ' 908

842
1385
10345
863
31.5

C'min- 115151111
Cnmx- 1112/1111
AUC 1 21,. ngllf'ml
Css. ngfinl
Fl. 9'21

HII"Hll"HH|+HrHH‘H'II‘ 
RTV

Fig 2 shows the mean plasma concentration—time curve and trough values of RTV

Fig 2: Mean plasma concentration-time profiles and trough values of RTV
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Table 4 shows the pharmacokinetic results of RTV given alone (TMC114-C124) or given

in combination with atorvastatin (treatment B).
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Table 4: Pharmacokinetic results of RTV given alone (TMC114-C124) or given in '

combination with atorvastatin (treatment B).

Phannacokinetics of RTV RTV + atorvastatin RTV" alone

(meaniSD. luminedian (range)) This study (C133) Reference study ((134)
N 15

um. h 6.0 (4.0 — 10.0)
Cgh. ng-"ml 489 5 158

69.9
445
2266
189
32.8 ,

fun-n, ngiml 26)
Cum. 11g:‘1nl - 1049
AUC 1:1,. ugh/ml 6906
(171“ 5.... llgf'll‘ll 576
F1. 0,0 132

 H'H“H"H"1+H new11H 
Atorvastatin

Fig 3 shows the mean plasma concentration—time of atorvastatin.

Fig 3: Mean serum concentration—time curves of atorvastatin.
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Table 5 shows the steady-state pharmacokinetic parameters of atorvastatin given alone at
40 mg q.d. and in combination with TMC/RTV given at 10 mg q.d.
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Table 5: Steady-state pharmacokinetic results of atorvastatin given alone at 40 mg

q.d. and in combination with TMC114/RTV given at 10 mg q.d.

Pharmacokinetics ofatorvastatin 40 mg atorvastatin 10 mg atorvastatin +
(tneaniSD. thmedian (range?) alone TMC'I 145RTV

n 15 15

tum. h 1.5 (0.5 - 3.0) 4.0 (1.0 - 6.0)
C015. ngv’ml 0.795. :: .. ' 1.42 ’
Cm, ngfml 0.668 d: _ _ 1.16

 0.562
0.441
4.96
30.3
38.5
5.33
1.26
78.3

Cmax. ngfml 17.4 . 9.58
AUCMP ng1]; ml 102 , _ 344
AUG“. ugh. ml 102 ~ ' 93.9
Il'Zterm- h 6.98 l

C“. ,_.. nganl . 4.23 _ .
Fl. 96 . 418 2 .

 

1
3
 HH"HH”H“11‘H"H
Table 6 shows the statistical evaluation of the pharmacokinetics of atorvastatin between
treatment A and treatment B.

Table 6: Statistical evaluation of the pharmacokinetics of atorvastatin.

Least square means _, ._ p-value
T A T B Leastsquare 900], CI“)' reannent ; re'ttment . - o.‘ ’0 -

Parameter (reference) (test) means ratio. ’0 Treatment Period
11

Cm- ng=’mt 15 0.5933
(mm. ngzml 15.62

93.88

Median
Treatment A Treatment B Treatment '

Parameter n . . . .. .
(reference) (test) ditterence median '

"'1 90°16 confidence intervals (note that a significant change excludes 100%)
“" 90% confidence intervals (note that a significant change excludes 0)
— : excluded fiom final model

 
When 10 mg atorvastatin was co-administered with TMC114/RTV, Cmin was increased

by 81 % compared to 40 mg atorvastatin given alone (based on the LS mean ratio) while

Cmax and AUC24h values for atorvastatin were statistically significantly decreased by 44

% and 15 %, respectively. ‘

Atorvastatin lactone

Table 7 shows the steady-state pharmacokinetic results of atorvastatin lactone after 40 mg

q.d. atorvastatin given alone and after 10 mg q.d. atorvastatin given in combination with
TMC114/RTV.
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Table 7: Steady-state pharmacokinetic results of atorvastatin lactone after 40 mg

q.d. atorvastatin given alone and after 10 mg q.d. atorvastatin given in
combination with TMC114/RTV.

Pharmacokinetics of alorvasmtin

lactone 40 mg atorvastatin 10 mg atorvastatin +
(meaniSD. Inmmedian (range)_) alone TMC 114RTV
N 15 15

tum. h 3.0 (1.5 - 4.0) 4.0 (3.0 - 6.0)
’ Con- ngs’ml (Day 7) 0.524 t 0.432 1.36 ' 0.675

Cm. lig’ml _ 1.10 I 0.518
Cum. ngz’inl . . " ‘ 3.74 5.61 ‘ 2.69
All—(.3111. ugh-"ml '. . . 29.1 ' 66.1 ' 25.2
AUCW. ng.h..-’111l 6 .T ' 31. 6 75.? 5 36.8
ll'l’lerm: h . - i 2. 60 i 8.87

(-55.31; rig/1111 ‘ . . L: = 1. 21 1.05
Fl, Q?) ,4“ i 59.7 47.1

\J.|\J*— '_L.) J1\O'
._.. 0\ L73

 
Table 8 shows the statistical evaluation of the pharmacokinetics of atorvastatin lactone.

Table 8: Statistical evaluation of the pharmacokinetics of atorvastatin lactone.

Parameter Treatment A TreatmentB Leastsquare 909-1301“ T [1 t P 1 S
(reference) (lest) 111ea11srat1o,% ren nen eriot equence

(,,m...11g1n1 .. 0.4804 0.9999 Te. 163 -265
(um. n__.ml .. 6.058 5.176 35. o 76.1 - 95.9
AUCM. ugliiml 15 57. 42 61.42 7. 96.3 - 119

—4edian -\alue

I
”3 90% confidence intervals (note that a significant change excludes 100%)
12" 90% confidence intervals (note that a significant change excludes 0')
—: excluded from final model

 
When 10 mg atorvastatin was co-administered with TMCl 14/RTV, mean Cmin of

atorvastatin lactone was increased by 108 % compared to 40 mg atorvastatin given alone

while Cmax of atorvastatin lactone was decreased by approximately 15 %. AUC24}1r was

not statistically significantly different.

2—hydroxy—atorvastatin

Table 9 shows the steady—state pharmacokinetic results of 2—hydroxy—atorvastatin for
treatment A.
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Table 9: Steady-state pharmacokinetic results of 2-hydroxy-atorvastatin for.
treatment A.

Pharmacokinetics of 2—hyclroxy‘—atorvastatin 40 mg alorvastatin

(meantSD. tum, median (range)) alone
N 15.

LE 11 3.0 (1.0 - 4.0)
(km. ng/ml (Day 7) 1.01 ' 0.442
C,,,,,,. ltgfml 0.790 0.496
Cm“. ngr’ml l 1.3 4. 71  AUCMP nghxml 92.1
AUCW. ugh/ml 93.8
ll’ltcl‘m- h 707
C“, N. ngs‘ml 3.84
1:1. 9’0 27’

11llH-HHH"H"H
The pharmacokinetic parameters were not determined for treatment B because all serum

concentrations of 2-hydr0xy-atorvastatin were below the limit of quantification.

4—hydr0xy-atorvastatin

The majority of concentrations for treatment A and all concentrations for treatment B

were below the limit of quantification.

Fig 4 presents the mean serum concentration—time curves of atorvastatin and its
metabolites.

Fig 4: Mean serum concentration-time curves for atorvastatin and its metabolites.
1.: 3 —9— aiorvastatin {-60 mg alorvastatén aficney
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7. Safety Assessments

Overall, 10 subjects had treatment related adverse events. No adverse events were
serious or led to discontinuation. G.I. disorders were more common with TMCI 14/RTV

and nervous system disorders and psychiatric disorders were more common during

TMCl l4/RTV/atorvastatin. The majority of adverse events were mild/grade 1. There

233



were no grade 3 or grade 4 adverse events and all events resolved before the end of

treatment (See details in Medical Officer's review).

8. Conclusion

0 The results of the study show that the combination ofTMC114/RTV 300/100 mg

b.i.d. and 10 mg atorvastatin q.d. provides a lower exposure to atorvastatin

(decrease of 15 %) when combined with TMC114/RTV, as compared to 40 mg

atorvastatin q.d. alone. After dose normalization, the atorvastatin exposure is 240

% higher when given with TMC114/RTV as compared to when given alone.

0 The major metabolite detected followingadministration of 40 mg atorvastatin was

2—hydroxy-atorvastatin. However, following co—administration of 10 mg

atorvastatin with TMC114/RTV, this metabolite could not be detected. The 4-

hydroxy metabolite was detected in limited quantities following atorvastatin alone

and could not be detected following combination therapy.

Labeling Recommendation

When atorvastatin and PREZISTA/rtv is co—administered, it is recommended to start with

the lowest possible dose ofatorvastatin with careful monitoring. A gradual dose increase

ofatorvastatin may be considered based on the clinical response.

234



1. Title

The pharmacokinetic interaction between boosted TMCI 14 and boosted saquinavir in
healthy subjects (TMC114-C138).

2. Objectives 7

The objectives of this trial were to determine:

0 The effect of steady—state concentrations of saquinavir on the steady—state
phannacokinetics of TMC] 14, in combination with low dose ritonavir.

o The effect of steady-state concentrations of TMCl 14 on the steady-state

pharrnacokinetics of saquinavir, in combination with a low dose of ritonavir.

3. Study Design

Phase I, open-label, controlled, randomized, cross—over trial to investigate the

pharmacokinetic interaction between TMC114, formulated as experimental tablet TF036 .

and saquinavir (formulated as hard gel capsule Invirase®), both in combination with a low
dose of ritonavir. The study population consisted of 2 panels, with 16 healthy subjects

each. The trial was divided into two sessions, separated by a wash—out period of at least

14 days. Panel 1 received 400/100 mg TMC114/RTV b.i.d. (treatment A) in one session

and 400/1000/100 mg TMC114/SQV/RTV b.i.d. (treatment C) in the other session.

Panel 2 received 1000/100 mg SQV/RTV b.i.d. (treatment B) in one session and

400/ 1000/ 100 mg TMC114/SQV/RTV b.i.d. (treatment C) in the other session. All the

treatments were administered under fed conditions for 13 days b.i.d. with an additional

single dose on Day 14. In every session, full pharmacokinetic profiles were determined

for each compound on day 14 up to 12h after intake of study" medication.

4. Drugs Used in the Trial

Table 1 shows the drugs used in the trial.

Table 1: Description of Drugs used in the Trial.

«; - ' 'uinavirflnviraSeG"
) Capsule Capsule. 

-100 mg

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

For session 1 and 2, plasma samples were collected within 2 hours of drug intake on day

1 and immediately before drug intake on days 4, 7, 10, 12, 13, and 14. In addition to pre-
dose sample on day 14, additional blood samples were collected at 0, 1, 2, 3, 4, 5, 6, 9,

and 12 hours after dosing. ‘
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The plasma concentrations of TMCl 14, RTV, and SQV were determined using a

validated LC—MS/MS method. The lower limit of quantification (LLOQ) was 10 ng/mL

for TMC114, 5 ng/mL for RTV, and 1.0 ng/mL for saquinavir.
Pharmacokz'netic Assessments

Phannacokinetic and statistical analysis were performed using Winnonlin Professional TM

cu“ lusing a ———_—_—————

— Descriptive statistics were calculated for the plasma concentrations of TMCl l4,

RTV, and SQV at each time point and of the derived pharmacokinetic parameters.

Statistical analysis was performed comparing treatment C vs treatment A for TMCl l4,

comparing treatment C (panel 1) vs treatment A and treatment C (panel 2) vs treatment B

for RTV and comparing treatment C vs treatment B for SQV. The primary

pharmacokinetic parameters were Cmin, Cmax, and AUCnh on the logarithmic scale. Only
paired observations for the compared treatments were included in the statistical analysis.

The least square means of the primary parameters for each treatment group were

estimated with a linear mixed effects model, controlling for period and randomization

group as fixed effects and subject (nested in randomization group) as the random effect.

If the p—values for the primary pharmacokinetic parameters between treatments were less

than 0.05, a statistically significant drug interaction was noted.

6. Results

6.] SubjectDisposition

32 subjects were randomized to two different panels (1 and 2). Subjects in panel 1

received treatments A and C (n = 8 subjects per treatment) in a cross over fashion.

Similarly, subjects in panel 2 received treatment B and C in a cross over fashion. In

panel 1, 1 subject (randomized to sequence A—C) discontinued after session 1 and 1

subject (randomized to sequence C—A) discontinued after receiving both the treatments.

In panel 2, 2 subjects (randomized to sequence C—B) discontinued after session 1. One

subject each (randomized to sequence B—C) discontinued after receiving treatment B and

receiving both the treatments respectively. Table 2 shows the demographics in the study.

Table 2: Demographics in Study TMC 114-C138
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6.2 Pharmacokinetic Analysis

Fig ] shows the mean plasma concentration-time curve of TMCl 14 on day 14 after oral

administration of TMCl 14/RTV 400/100 mg b.i.d. (treatment A) and

TMCl l4/SQV/RTV 400/ 1000/ 100 mg b.i.d. (treatment C).

Fig 1: Mean plasma concentration-time profiles of TMC114 on day 14 after oral

administration of TMC114/RTV 400/100 mg b.i.d. (treatment A) and

TMC114/SQV/RTV 400/1000/100 mg b.i.d. (treatment C).

(panel 1) (panel 2) 
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A OO O

3000
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Table 3 shows the pharmacokinetic results of TMCl 14 for treatment A and treatment C.

Table 3: Steady-state pharmacokinetic results of TMC114 for treatment A and
treatment C.
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Table 4 shows the statistical evaluation of the pharmacokinetics of TMCl 14 for treatment

A and treatment C (panel l).' '

Table 4: Statistical evaluation of the pharmacokinetics of TMC114 for treatment A

and treatment C (panel 1).
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Based on the estimated least square means ratios, Cmm, Cmax, and AUCnh values of

TMCl 14 were statistically significantly decreased by 42 %, 17 %, and 26 %,

respectively, when SQV 1000 mg b.i.d. was added to TMC114/RTV 400/100 mg b.i.d.

m

Fig 2 shows the mean plasma concentration—time curve of SQV on day 14 after oral

administration of SQV/RTV 1000/ 100 mg b.i.d. (treatment B) and TMC114/SQV/RTV

400/1000/100 mg b.i.d. (treatment C).

Fig 2: Mean plasma concentration-time profiles of SQV on day 14 after oral
administration of SQV/RTV 1000/100 mg b.i.d. (treatment B) and

TMC114/SQV/RTV 400/1000/100 mg b.i.d. (treatment C).
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Visual inspection of the mean plasma concentration—time profiles revealed that plasma

concentrations of SQV were slightly lower when SQV/RTV was combined with
TMC114. However, the shape of the concentration—time curve was not affected.

Furthermore, there was no difference between the two groups of subjects receiving
treatment C.

Table 5 shows the pharmacokinetic results of saquinavir for treatment B and treatment C.

Table 5: Pharmacokinetic results of saquinavir for treatment B and treatment C.
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Table 6 shows the statistical evaluation of the pharmacokinetics of SQV for treatment B

and treatment C (panel 2).

Table 6: Statistical evaluation of the pharmacokinetics of SQV for treatment B and

treatment C (panel 2).
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Based on the estimated least square mean ratios, Cm, Cmax, AUCm1 and tmax values of

SQV were not statistically significantly affected when TMCl 14 400 mg b.i.d. was added

to SQV/RTV 1000/100 mg b.i.d.
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RTV

Fig 3 shows the mean plasma concentration—time curve of RTV on day 14 after oral

administration ofTMC114/RTV 400/100 mg b.i.d. (treatment A), SQV/RTV 1000/ 100

mg b.i.d. (treatment B) and TMCl l4/SQV/RTV 400/1000/100 b.i.d. (treatment C).

Fig 3: Mean plasma concentration-time profiles of RTV on day 14 after oral

administration of TMC114/RTV 400/100 mg b.i.d. (treatment A), SQV/RTV

1000/100 mg b.i.d. (treatment B) and TMC114/SQV/RTV 400/1000/100 mg

b.i.d. (treatment C).
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Table 7 shows the pharmacokinetic results of RTV for treatment A, treatment B, and
treatment C.

Table 7: Pharmacokinetic results of RTV for treatment A, treatment B, and
treatment C.
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Table 8 shows the statistical evaluation of the pharmacokinetics of RTV for treatment A
and treatment C (panel 1).

Table 8: Statistical evaluation of the pharmacokinetics of RTV for treatment A and

treatment C (panel 1).
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Table 9 shows the statistical evaluation of the pharmacokinetics of RTV for treatment B

and treatment C (panel 2).

Table 9: Statistical evaluation of the pharmacokinetics of RTV for treatment B and

treatment C (panel 2).
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When TMCl 14 400 mg b.i.d. was added to SQV/RTV 1000/100 mg b.i.d, the Cmin, Cmax,

, and AUCm1 of RTV were decreased. However, these decreases did not reach statistical

significance.

7. Safety Assessments

Fourteen subjects in panel 1 and all subjects in panel 2 reported at least one adverse event

during the trial. No grade 4 abnormalities were reported in the trial. 4 subjects in panel l

developed a treatment-emergent grade 3 elevation in cholesterol (3 during treatment with

TMC/RTV and 2 during treatment with TMC] l4/RTV/SQV). For panel 2, a treatment—

emergent grade 3 elevation was noted for cholesterol (1 subject during treatment with

SQV/RTV), plasma prothrombin time (2 subjects during treatment with SQV/RTV) and

total bilirubin (1 subject during treatment with TMCl l4/SQV/RTV). Six subjects in
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panel 1 and 4 subjects in panel 2 developed laboratory abnormalities (See details in

Medical Officer's review).

8. Conclusion

0 The results of the demonstrate that Cmin, Cmax, and AUCnh of TMCl 14 were

statistically significantly decreased by 42 %, l7 %, and 26 % respectively, when
SQV 1000 mg b1d was added to TMC114/RTV 400/100 mg b.1.d.

o The addition of TMCl 14 400 mg b.i.d. to SQV/RTV 1000/100 mg b.i.d. did not
lead to statistically significant changes in SQV pharmacokinetics.

Labeling Recommendation

Due to a decrease in the exposure (A UC) ofa'arunavir 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 ritonavi'r.
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1. Title

The pharmacokinetic interaction between TMC114 and indinavir, both co-administered

with a low dose of ritonavir, in healthy subjects (TMC114-C141).

2. Objectives

The objectives of this trial were:

0 To determine the effect of steady—state concentrations of TMCl 14 on the steady
state concentrations of indinavir, both in combination with a low dose of RTV.

0 To determine the effect of steady—state concentrations of indinavir on TMC114,
both in combination with a low dose of RTV. '

0 To determine the short term safety and tolerability of co-administration of

TMC114, low—dose RTV, and clarithromycin.

3. Study Design

Phase I, open label, randomized, 3—way crossover trial in healthy subjects to investigate

the pharrnacokinetic interaction between repeated dosing of indinavir (IDV) and

TMC114, both in combination with a low dose (100 mg) of RTV, at steady—state. The

study population consisted of 18 healthy subjects. Each subject received treatment A, B,
and C in three sessions.

Treatment A: 400 mg TMCl 14/ 100 mg RTV b.i.d. was administered for 6 days, with an

additional morning dose on day 7. '

Treatment B: Indinavir 800 mg/RTV 100 mg b.i.d. was administered for 6 days, with an

additional morning dose on day 7. -

Treatment C: TMCl l4/IDV/RTV 400/800/ 100 mg b.i.d. was administered for 6 days,

with an additional morning dose on day 7.

All the treatments were administered under fed conditions. Subsequent sessions were

separated by a washout period of 7 days. In every session, full pharrnacokinetic profiles

were determined for each compound for one dosing interval after the morning dose on

day 7.

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
 

CapSUIe

 

  
5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

For session 1, 2, and 3, blood samples (5 mL) were collected (immediately before drug

intake) on day 1, 5, and 6. On day 7, in addition to the pre-dose sample, blood samples

were collected at 0.5, 1, 1.5, 2, 3, 4, 5, 6, 9, and 12 hrs after dosing. The plasma

concentrations of TMCI 14, RTV, and IDV were determined using validated LC—MS/MS

methods. The lower limit of quantification was 10, 5, and 2 ng/mL for TMCl 14, RTV,

and IDV respectively.

Pharmacokinetz'c Assessments

Winnonlin Professional ‘TM ( ——-I1-—I_—- _ was used for all

pharmacokinetic assessments. Descriptive statistics were calculated for the plasma

concentrations 0fTMC114, RTV, and IDV at each time point and for the derived

pharmacokinetic parameters. The statistical analyses were performed comparing

treatment C (test) versus treatment A (reference) for TMC114 and RTV and comparing

treatment C (test) versus treatment B (reference) for IDV and RTV.

6. Results

6.1 SubjectDisposition

18 subjects were randomized, however, ,1 subject was excluded (the subject did not meet

the inclusion/exclusion criteria) before any trial medication was administered. Therefore,

in session 1, 17 subjects were randomized to the following six treatment sequences: ABC

(3 subjects), CAB (2 subjects), BCA (3 subjects), ACB (3 subjects), CBA (3 subjects),

and BAC (3 subjects). In going from session 1 to session 2, one subject discontinued

from each of the following sequences ABC, CAB, BCA, and CBA. Similarly two

subjects discontinued from the following sessions: ACB and BAC. There were no

discontinuations between session 2 and session 3. Table 2 shows the demographics.
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Table 2: Demographics in Study TMC114-C141
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6.2 Pharmacokinetic Analysis
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Fig 1 shows the mean plasma concentration-time curve of TMCl 14 on day 7 after oral

administration of 400/100 mg TMC114/RTV b.i.d. (treatment A) and 400/800/100 mg

TMCl l4/IDV/RTV b.i.d. (treatment C).

Fig 1: Mean plasma concentration-time curve of TMC114 on day 7 after oral

administration of 400/100 mg TMC114/RTV b.i.d. (treatment A) and

400/800/100 mg TMC114/IDV/RTV _b.i.d. (treatment C).
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Table 3 shows the pharmacokinetic results of TMCl 14 after oral administration of

TMCl l4/RTV alone (treatment A) and in the presence of IDV (treatment C).
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Table 3: Pharmacokinetic results of TMC114 after oraladministration of

.TMC114/RTV alone (treatment A) and in the presence of IDV (treatment

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

of TMCI 14 of treatment C (TMC114/IDV/RTV) compared to treatment A

(TMCl 14/RTV).

Table 4: Statistical analysis of the pharmacokinetic parameters of TMC114 of

treatment C (TMC114/IDV/RTV) compared to treatment 'A

(TMC114/RTV).
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IDV

Fig 2 shows the mean plasma concentration time curves of IDV on day 7 after oral

administration of 800/100 mg lDV/RTV b.i.d. (treatment B) and 400/800/ 100 mg

TMC114/IDV/RTV b.i.d. (treatment C).
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Fig 2: Mean plasma concentration time curves of IDV on day 7 after oral

administration of 800/100 mg lDV/RTV b.i. (1. (treatment B) and 400/800/100

mg TMC114/1DV/RTV b.’1.d. (treatment C).
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Table 5 shows the pharmacokinetic results of IDV after oral administration of lDV/RTV

alone (treatment B) and in the presence of TMCl 14 (treatment C).

Table 5: Pharmacokinetic results of IDV after oral administration of lDV/RTV

alone (treatmentB) and in the presence of TMC114 (treatment C).

(1» NQ{.

: I)“ 10 for ('01; (Day

Tre :11 B:
H)\‘/R'l'\'

800/100 111 - b.i.il.

Tron! ( .':
T:\ K ' l l 4!! DV'I‘R'I'V

490/800}! 00 m b.i.tL

J’Imrmm‘ukinrfics "findinm'ir
(mcuniSll [um median (ran-56))
D

Day 1
(3:12. ugv'ml-
Day 5
(34;. ng 1111“
Day 6
(‘s.1.,11g'1111.
Day 7
("e—1“ ng'ml.

2970 S; H 17.3 4722 2:133?

"205.l79l 462’? z 2705

2305. 2:: l 175 i95{2)
H34 1:. 589.2 27$!) ,

v 1976

("mm ngsml, 1257
(-111.1x- ngunl.
tum. 1)
AH} 31“ ugh mL
(ickflv- 11:; ml .
Fl, “0

21,11) ng’mL)
7):1nd n =9 1hr ('mw

mos? :- 1030
3110.0— 5.0)

1“01) ft, 265$
3.0(105501

73058 1‘,
(70}.
“33,4
 

l3$96
$325

.1: 23.32

")4 550
73

2312‘)
1927

... 23.05}

 
Cum. lm‘x. AUC'Q,“ ("“33- fl‘nd 1:1 (Day 7)

11* 10 for all parameters of Day 7

The plasma concentrations of IDV in predose samples of day 1 of both treatments were

below LLOQ, indicating that a washout period of 7 days between consecutive treatments
was sufficient.

249



Table 6 shows the summary of the statistical analysis of the pharmacokinetic parameters

of IDV of treatment C (TMCl l4/IDV/RTV) compared to treatment B (IDV/RTV)

Table 6: Summary of the statistical analysis of the pharmacokinetic parameters of

RTV

IDV of treatment C (TMC114/IDV/RTV) compared to treatment B
(IDV/RTV)
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Fig 3 shows the mean plasma concentration time curves of ritonavir on day 7 after oral

administration of 400/ 100 mg TMCl l4/RTV b.i.d. (treatment A), 800/100 mg IDV/RTV

b.i.d. (treatment B) and 400/800/ 100 mg TMCl 14/IDV/RTV b.i.d. (treatment C).

Fig 3: Mean plasma concentration time curves of ritonavir on day 7 after oral
administration of 400/100 mg TMC114/RTV b.i.d. (treatment A), 800/100 mg

IDV/RTV b.i.d. (treatment B) and 400/800/100 mg TMC114/IDV/RTV b.i.d.

(treatment C).

Plasmacane.orRTV(ng/mL) 
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Visual inspection of the mean plasma concentration-time curves reveals that at steady-

state, co—administration of TMCl l4/RTV and IDV (treatment C) resulted in higher

concentrations of RTV than after administration 0fTMC114/RTV alone (treatment A).

Administration of IDV/RTV alone (treatment B) or in the presence of TMCl 14

(treatment C) resulted in crimparable plasma concentration—time profiles of RTV.

Table 7 shows the phannacokinetic results of RTV after oral administration of

TMC] l4/RTV alone (treatment A), IDV/RTV alone (treatment B) and co-administration

of TMCl 14, IDV, and RTV (treatment C).

Table 7: Pharmacokinetic results of RTV after oral administration of

TMC114/RTV alone (treatment A), IDV/RTV alone (treatment B) and

eo-administration of TMC114, IDV, and RTV (treatment C).
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When IDV and RTV were co—administered (treatment B), estimates of mean C011, Cmin,

Cmax, and AUC24}1 values for ritonavir at steady—state showed a comparable systemic

exposure to RTV between treatment with IDV/RTV alone and in the presence of
TMC114.

Table 8 shows the summary of the statistical analysis of the phannacokinetic parameters

of RTV of treatment C (TMCl 14/lDV/RTV) compared to treatment A (TMC114/RTV).
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Table 8: Summary of the statistical analysis of the pharmacokinetic parameters of

RTV of treatment C (TMC114/IDV/RTV) compared to treatment A

(TMCI 14/RTV).
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Table 9 shows the summary of the statistical analysis of the pharmacokinetic parameters
of RTV of treatment C (TMCl l4/IDV/RTV) compared to treatment B (lDV/RTV).

Table 9: Summary of the statistical analysis of the pharmacokinetic parameters of

RTV of treatment C (TMC114/IDV/RTV) compared to treatment B
(lDV/RTV).
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7. Safety Assessments

All 17 subjects reported an adverse event at some time during the study. Eight of the 12

subjects (67 %) developed at least one AE during TMCl l4/RTV treatment, compared to

12/12 (100 %) and 11/1 1 (100 %) during IDV/RTV and TMC114/IDV/RTV treatment,

respectively. The most commonly reported AEs were skin and subcutaneous disorders,

nervous system disorders, and GI events. No deaths or SAEs were reported in the trial.

(See details in Medical Officer's review). '

8. Conclusion

0 The results of this study showed that the AUCuh and Cm.” of TMCl 14 were

increased by 24 % and 44 % respectively, when co—administered with lDV,

however, this difference was not considered clinically relevant.
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o The AUCIZh, C011, and Cmin of IDV were increased by 23 %, 55 %, and 125 %

respectively, after co—administration with IDV. The change is clinically relevant

because the 800/100 mg bid regimen provides higher exposure than the approved

800q8hr regimen.

o All three treatments resulted in relatively high discontinuation rates due to

maculopapular rash (2—3 subjects, 17—25 %).

Labeling Recommendation

The reference regimenfor indinavir used in this study was indinavir/ritonavir 800/100

mg b. i.d., which is an unapproved regimen. Therefore, the labeling recommendation is, "

The appropriate dose ofindinavir in combination with PREZISTA/rtv has not been
established”.

Appears This Way

On Original
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1. Title

The pharmacokinetic interaction between clarithromycin and TMC] 14, co-administered

with a low dose of ritonavir, in healthy subjects (TMC1 14-C 142).

2. Objectives

The objectives of this trial were to determine:

0 The effect of steady-state concentrations of TMC] 14, in combination with a low

dose ritonavir, on the‘ steady-state pharmacokinetics of clarithromycin and 14—

hydroxy-clarithromycin.

o The effect of steady—state concentrations of clarithromycin on the steady—state

pharmacokinetics of TMCl 14, in combination with a low dose of RTV.

3. Study Design

Phase I, open label, randomized, 3-way crossover trial in healthy subjects to investigate

the pharmacokinetic interaction between repeated dosing of clarithromycin and TMC114,

in combination with a low dose (100 mg) of ritonavir, all at steady state. The trial

population consisted of 18 healthy subjects. Each subject received treatment A, B, and C
in three sessions.

Treatment A: 400 mg TMC114/100 mg RTV b.i.d. administered for 6 days, with an

additional morning dose on day 7.

Treatment B: 500 mg clarithromycin b.i.d. was administered for 6 days, with an

additional morning dose on day 7.

Treatment C: 500 mg clarithromycin b.i.d. and TMC/RTV 400/100 mg b.i.d. was

administered for 6 days, with an additional morning dose on day 7 of all

the drugs and an evening dose of TMCl 14/RTV only on Day 7.

All the treatments were administered under fed conditions. Subsequent sessions were

separated 'by a washout period of 7 days. Full pharmacokinetic profiles were determined

after the morning dose on day 7 for treatment A and C for TMC114/RTV and on day 7 of

treatment B and C for clarithromycin and l4—hydroxy—cla1ithromycin.

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

TMC114 '

Tablet Capsule Tablet

(F001)

Number

- - 2005

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

   

  
 

   

For treatment A, B, and C, blood samples were collected on day 1 of each session within

2 hours pre-dose. On days 5 and 6, blood samples were collected in each session

immediately before drug intake. On day 7, blood samples were collected immediately

before drug intake and at 0.5, 1, 1.5, 2, 3, 4, 5, 6, 9, and 12 hours post dose. On day 8,

samples were collected for treatment B and C only (for treatment C, only clarithromycin

and 14—hydroxy—clarithromycin were measured).

The plasma concentrations of TMCl 14, RTV, clarithromycin, and 14—hydroxy—
clarithromycin were determined by validated LC—MS/MS methods. The lower limit of

quantification was 10 ng/mL for TMC114, 5 ng/mL for RTV, and 50 ng/mL for

clarithromycin and 14—hydroxy—clarithr0mycin.

Pharmacokinetz'c Assessments

Pharmacokinetic and statistical analysis was performed using ———_————- E
The standard pharmacokinetic parameters were computed for TMC 1 14, RTV, CLAR and ‘

14—hydr0xy—CLAR on Day 7.

6. Results

6.] Subject Disposition

26 subjects were screened and 18 subjects were randomized (3 subjects per sequence) to

one of the following six treatment sequences: ABC, BCA, CAB, CBA, BAC, and ACE.

One subject in sequence ACB withdrew consent. One subject in treatment sequence

CBA did not take part in session 2, however, this deviation was approved by the sponsor.

Therefore, 16 subjects completed all the study assessments and 1 subject complete
assessments dunng session 1 and session 3

Table 2 shows the demographics of the study.
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Table 2: Demographics in Study TMC114 C142
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6.2 Pharmacokinetic Analysis

Fig 1 shows the mean plasma concentration—time curve of TMCl 14 when administered

alone or co-administered with clarithromycin.

Fig 1: Mean plasma concentration-time curves of TMC114 when administered

alone or co-administered with clarithromycin.
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Visual inspection of the plots indicates that the plasma concentration—time curves of

TMCl 14 following the test treatment (TMC114/RTV + CLAR) are lower than or similar

to those following the reference treatment. Table 3 shows the pharmacokinetic

parameters of TMCI 14 when administered alone or when co—administered with

clarithromycin.
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Table 3: Pharmacokinetic parameters of TMC114, when administered alone or

when co-administered with Clarithromycin.
Pharmacokinetics of 'IMCIH Test Reference

TMCI 145RTV TMC l HFRTV

'mean i SD. tum: median range )
n . l7

(1,], (ngmil) l’. 2249 t 654
Cam. (ngf'mL) ' .. 4103 i 874
Cm, (ng’ml) , V 5 V ’ 1613 i 566
AUC‘JH] (ugh’mL) -' ‘ " 33734 d: 7915

tmxfli) . .._ 3.0[15-50}

  
Table 4 shows the results of the statistical comparison of the pharmacokinetic parameters

of TMCl 14 between the combined treatment (test) and TMC114/RTV alone (reference).

Table 4. Statistical Evaluation of TMC114 Pharmacokinetics.
’i'Mt'lH

_._ Test Reference
THC} l-t-‘RTV TMCi MERIT

+ (‘1 A -

at
(nah z'n‘Li
 

ref reference
" 90% confidence llli’Ji'Ydi 0:713:10

Fig 2 shows the mean plasma concentration—time profiles of RTV, administered as

400/100 TMC] l4/RTV b.i.d. in the absence or presence of clarithromycin 500 mg bid.

Fig 2: Mean plasma concentration—time profiles of RTV, administered as 400/100

TMC114/100 mg RTV b.i.d. in the absence or presence of clarithromycin 500

mg bid.
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Table 5 shows the pharmacokinetic parameters of RTV, administered as 400/ 100

TMC 1 14/ 100 mg RTV b.i.d., in the absence or presence of clarithromycin 500 mg bid.

Table 5: Pharmacokinetic parameters of RTV, administered as 400/100

TMC114/100 mg RTV b.i.d., in the absence or presence of clarithromycin

500 mg bid.
Pharmacokinetics of RTV Test Reference

TMC] HFRTV' 1' TMC‘l 14fRTV

mean i 51). tum: median CLAR
11 17 1"!

(7.3;; (ngmL) 340 .: 243 325- 198
C, .. mm” 1153 : 585 1096 : 393
3, (ng ml.) 235 :183 197 :121
AUCm; (ng‘hs'mlc) 7139 2 3699 6838 1:- 25.349
M (h) 4.0 [1.55.0] 3.011.050]

 
Table 6 shows the statistical evaluation of the pharmacokinetics of RTV.

Table 6: Statistical evaluation of the pharmacokinetics of RTV.
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Clarithromycin and 14—hydroxy Clarithromycin

Fig 3 shows the mean plasma concentration—time profiles of clarithromycin and 14—

hydroxy clarithromycin alone, and in the presence of TMCl 14/RTV 400/ 100 mg.

Fig 3: Mean plasma concentration—time profiles of clarithromycin and l4-hydr0xy

clarithromycin alone, and in the presence of TMC114/RTV 400/100 mg.
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Visual inspection of the plots suggests that clarithromycin plasma concentrations for the

test (combined) treatment were higher than those following the reference treatment. 14—

hydroxy-clarithromycin plasma concentration—time curves for the test treatment were all

below the limit of quantification.

Table 7 and 8 show the summary ofpharmacokinetic parameters of clarithromycin and

14-hydroxy clarithromycin respectively.

Table 7: Pharmacokinetic parameters of Clarithromycin when administered alone

and in the presence of TMC114/RTV 400/100 mg BID.

Pharmacokiuetics of CLAR Test Reference
TMC‘ l 145RT\-’ + CLAR

( mean i SD, tum: median range ,
11 16

C131. (ligfniL) . _ .-' 582 1 26?
Cmfi(11gfllli_) L L. 2261 i 826
Cm (liginiL) ' ’fi. 501 : 1.96
A1103: (nghfinL) . ' 7 ' ' 15619 i 43( 5.

[11,3301) /. , .' 3.0 [1.0—6.0]

 
Table 8: Pharmacokinetic parameters of l4—hydroxy Clarithromycin (after

administration of clarithromycin) when administered alone

and in the presence of TMC114/RTV 400/100 mg BID.

Pharmacokinelics of

14-liyd1‘oxy-(‘LAR Test Reference
TMC'E 14.."RTV -'~ ("LA

(mean 3: SD. tum: median range l CLA
11 l? 16

Cal. ting-51111) * 355. : 119

Cm“ (ngf'niL) . _*
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AUCm (ugh-"1111.) -*
1m (11) .*
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- : after combined treatment are concentration values were below LLOQ (50 rig/ml.)

Table 9 shows the statistical evaluation of the pharmacokinetic parameters of

clarithromycin.

Table 9: Statistical evaluation of the pharmacokinetics of clarithromycin.
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7. Safety Assessments

o Sixteen (89%) subjects reported at least one AE during this trial, of which 4

(22%) reported at least one AE during treatment with TMC] 14/R-TV, 7 (44%)

during treatment with CLAR and 14 (82%) during treatment with
TMCl l4/RTV/CLAR.

- The most commonly reported AEs were nervous system disorders (12/18, 67%)

and GI disorders (9/18, 50%). In general, nervous system disorders occurred more

frequently during treatments including CLAR, whereas the incidence of GI

disorders was comparable between all treatments. Dysgeusia was the most

commonly reported nervous system related AB in the trial and was reported in

10/17 (59 %) and 2/16 (13 %) subjects during treatment with

TMC114/RTV/CLAR and CLAR, respectively. Dysgeusia was not reported

during treatment with TMC 1 14/RTV.

Note: For details, please refer to the Medical Ojficer’s review.

8. Conclusion

0 The results of this trial showed that the exposure to TMC114 (expressed as

AUClzh) decreased by 13 % when combined with CLAR. Similarly, the Cmax of

TMC114 is decreased by 17 % if combined with CLAR. The Cmin of TMCl 14

was not significantly affected by concomitant administration of CLAR.

0 The exposure to CLAR (expressed as AUCnh) is increased by 57% when

combined with TMC114/RTV. The Cmax and Cm,“ of CLAR were increased by

26% and 174%, respectively, when combined with TMCl l4/RTV.

0 Plasma concentrations of 14-hydroxy—CLAR were reduced to below the limits of

detection when combined with TMC/RTV. This is probably explained by the

inhibition of CYP3A4 by TMC114/RTV.

Labeling Recommendation (based on similar drug interaction results as with other

ritonavir boosted Pls)

No dose aajustment ofdarunavir or clarithromycin is requiredfor patients with normal

renalfunction. Forpatients with renal impairment, thefollowing dose adjustments
should be considered:

0 For subjects with CLcr of3 0—60 mL/min, the dose ofclarithromycin should be

reduced by 50 %.

0 For subjects with CLcr of<30 mL/min, the dose ofclarithromycin should
be reduced by 75 %.
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1. Title

The pharmacokinetic interaction between TMC114 and atazanavir, both in the presence

of low dose of ritonavir, in healthy subjects (TMC114-C149).

2. Objectives

The objectives of this trial were:

0 To investigate the effect of steady—state concentrations of atazanavir (ATV) on the

steady state pharmacokinetics of TMCl 14, in combination with a low dose of
ritonavir

0 To investigate the effect of steady—state concentrations of TMCl 14 on the steady-

state pharmacokinetics of ATV, in combination with a low dose of RTV.

3. Study Design

Phase I, open label, randomized, 3—way crossover trial in healthy subjects to investigate

the pharmacokinetic interaction between repeated dosing of TMC] 14 and atazanavir,

both in combination with a low dose of RTV. The study population was to consist of 18

healthy subjects. Each subject received treatment A, B, and C in three sessions.

Treatment A. 400 mg TMC114/100 mg RTV b.1.d. was administered for 6 days, with an

additional morning dose on day 7.

Treatment B: 300 mg ATV/ 100 mg RTV q.d. was administered for 7 days.

Treatment C: 300 mg ATV q.d. and 400 mg TMC114/100 mg bid RTV

were administered for 7 days.

All the treatments were administered under fed conditions. Subsequent sessions were

separated by a washout period of 7 days. In every session, full pharrnacokinetic profiles

were determined for each compound for one. dosing interval after the morning dose on

day 7.

4. Drugs Used in the Trial

Table 1 shows the drugs used in the trial.

Table 1: Description of Drugs Used in the Trial.

 
‘1 ‘ April 2005 *
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5. Sample Collectidn, Bioanalysis, and Pharmacokinetic Assessments

For treatment A, plasma samples (5 mL) were collected (immediately before drug intake)

on day 1 (within 2 hours before drug intake), immediately before drug intake on days 5,

6, and 7, and at 0.5, 1, 1.5, 2, 3, 4, 5, 6, 9, 12 hours after dosing on Day 7. The sample

collection times of treatment B were identical to treatment A except that two additional

samples (16 hours on day 7 and 24 hours on day 8) were also collected. Similarly, the

sample collection times for treatment C Were identical to treatment A except that two

additional samples for determination of ATV (16 hours on day 7 and 24 hours on day 8)
were also collected.

The plasma concentrations of TMCl 14, ATV, and RTV were determined by validated

LC—MS/MS methods. The lower limit of quantification was 10 ng/mL for TMC114, 5

ng/mL for RTV, and 250 ng/mL for ATV.

Pharmacokinetz'c Assessments

Pharmacokinetic and statistical analysis was done using WinNonlin Professionalm.
~and Microsoft

Excel® (version 2000; Microsoft,~ *

Wwas used for the pharmacokinetic

analysis.

Statistical analyses were performed using Treatment C as test and Treatment A as

reference for TMC114 and using Treatment C as test and Treatment B as reference for

ATV. The primary pharmacokinetic parameters were C01,, Cmin, Cmax and AUCm1 (for

TMCl 14) or AUC24h (for ATV) on the logarithmic scale. Only paired observations for

test and reference were included in a statistical analysis. The least square (LS) means of

the primary parameters for each treatment group were estimated with a linear mixed

effects model, controlling for treatment, sequence and period as fixed effects and subject
as a random effect.

6. Results

6.] Subject Disposition

23 subjects were randomized to the following six treatment sequences: ABC (4 subjects),

BCA (4 subjects), CAB (3 subjects), CBA (4 subjects), BAC (4 subjects), and ACE (4

subjects). 11 subjects prematurely discontinued treatment. Nine subjects discontinued

during Session 1 (1 subject after Treatment A, 4 subjects during Treatment B and 3

subjects during Treatment C and 1 subject after Treatment C). Two subjects discontinued

treatment in Session 2 (1 after Treatment B and I after Treatment C). Therefore, the

number of subjects who completed all three sessions in a given sequence is as follows:

ABC (4 subjects), BCA (2 subjects), CAB (1 subject), CBA (1 subject), BAC (2

subjects), and ACE (2 subjects). -
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Table 2 shows the demographics of the study.

Table 2: Demographics of Study TMC114-C149

Demographic
parameter

Age (years)
median (range)

Treatment
A-B—C‘

N «4
27.0

(23-51)

Treatment
lE-C—A

Treatment
('-A-B
NS
29.0

(23-32)

Treatment
(LB-A

3,5 [2:
2(4-48)

Treatment
ILA—C

.“*4

Treatment
A-(‘-B
N 4
25.0

(133-5)

All

subjects
N323-
26.0

1, 18-51 ) 

”21011! (em)
median (rttttgr)
\\ eight (kg)

_1nedtztn {fungi-)-
13“! (kg’m)
median (tango)

l65.0

(154-163L60,0

_(53- 73)Vt-v

-1-0)

{69.0

116% H6)T515

I710

“(160-136)66.0

(58—341 '
243

(20-36)

735
(1504191)

HQ
(-13— 104)

i

t £429) 1
171 0

(166-180)31' O
{tH—SZ)

241)
{33-26)

I?-().t‘t

(_l(t0-|S._§)_

16".“

(1230-191)

1'43 104)
34.»

tits—29')  

Sex n (”/h)

Ethnic ntigin n (We)

2 (50)   3 (5(3) 4 (101)}  13 (5?)
10 (43) 

Note: The demographics is based on the number ofsubjects randomized to each
treatment group and not the number ofsubjects who completed all three treatments ofa

given treatment sequence.

6.2 Pharmacokinetic Analysis

Due to discontinuations during the study, full pharmacokinetic profiles were available for

14 subjects for treatment A, 13 subjects for treatment B, and 15 subjects for treatment C.

Since only paired observations were included in the statistical analysis, results of 13

subjects were used for comparing Treatment C versus Treatment A for TMC114 and

results of 13 subjects were used for comparing Treatment C versus Treatment B for ATV.

Fig 1 shows the mean plasma concentration-time curve of TMCI 14 on Day 7, after oral

administration of TMCl 14/RTV 400/100 mg BID (treatment A) and after oral

administration of ATV 300 mg q.d. and TMCl 14/RTV 400/ 100 mg BID (treatment C).
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Fig 1: Mean plasma concentration—time curve of TMC114 on Day 7, after oral

administration of TMC114/RTV 400/100 mg BID (treatment A) and after

oral administration of ATV 300 mg q.d. and TMC114/RTV 400/100 mg BID

(treatment C).
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Table 3 shows the pharmacokinetic results of TMCl 14, after oral administration of

TMC114/RTV (treatment A) and TMC114/RTV + ATV (treatment C).

Table 3: Pharmacokinetic results of TMC114, after oral administration of

TMC114/RTV (treatment A) and TMC114/RTV + ATV (treatment C)

PI:urmacnkiuelics of TAK‘I H Treulmenl .\: Treatment C:
1'.\ 1C] N/RTV~ ATV 300 mg q.d.

(njcfinisll 1m“. “19de flange” 4001190 Dig 37.3.0.1. and T31(114/RTV
400i! [)0 nan bid.

1‘: 15“

Du)" l
Cg... ugfml'. V 0
Day 5
(2)1... ligmL .. .. 1-11] . _ L 2516
D21]: 6
(2,5... light!” _a.' .- ' 1-160 . ,L. - 1415
Day 7 '
(1.4.. ng-mL . 1 1359 358? 1320
QM. ng ‘ml. 1‘ : 4- 11-15 2941 ;: 1011!
Cum. ng ml. .'.';‘_ -.'.- 1-104 563") _ 1536
(Mb 4.0 (1.5 - 5.0) 3.0 (3.0 ~ 5.0)
AFC“... ughxml. ' 47953 15449 49856 _ 15363
(1..... ng ml. 39.96 :1: 123? 4155 ::: 2280
11.1.?» 72.5 ' i 30,}? 69.4 2:: 13.3

0 ----- KQ Nut Qunnliliablu' (a 10.0 ng ml.)
“ for the parameter (”G-i, 01' Day 1: n 20 and for C“ 01-Day 5; 1W1?"

  
Individual C/A treatment ratios ranged from 57 % to 147 % for C011, from 62 % to 162 %

for Cmin, from 89 % to 136 % for Cmax and from 79 % to 148 % for AUCIZh, with

geometric mean ratios of 97 %, 101 %, 102 % and 103 %, respectively. Interindividual
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variability on C01,, Cmin, Cmax and AUCIZh values ofTMCl 14 was 38 % and 37 %, 40 %

and 37 %, 25 % and 27 %, and 32 % and 31 %, respectively, for Treatments A and C.

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

of TMC1 14 of treatment C (TMC114/RTV and ATV) compared to treatment A

(TMC1 14/RTV).

Table 4: Summary of the statistical analysis of the pharmacokinetic parameters of

TMC114 of treatment C (TMC114/RTV and ATV) compared to treatment

A (TMC114/RTV)

Treatment Treatment C

_ . 3 m. .I
_ I _ > I
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88.0- 116
95. 5- 109
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AUngh. nglifmI. 94.0-112

. Media:
Treatment

- III-Part/meter (r61?!61106) (test) median 90"o (1 Treatment Period Sec uence

.-0s) (0. vs
T90"o confidence linterxals
- : excluded from final model

No statistically significant treatment effects on CW Cmin, Cmax and AUCnh of TMC1 14

were observed when comparing values between Treatment A (TMC114/RTV) and

Treatment C (TMC114/RTV+ATV). The ratios of the LSmeans were close to 100% for

these parameters. The time to reach maximum plasma concentrations (tmax) of TMC1 14

was not statistically significantly affected by the addition of ATV to treatment with
TMC114/RTV.

ATV

Fig 2 shows the mean plasma concentration time curves of ATV on day 7, after oral

administration of ATV/RTV 300/100 mg q.d. (treatment B), and after oral administration

ofATV 300 mg q.d. and TMC114/RTV 400/100 mg b.i.d. (treatment C).
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Fig 2: Mean plasma concentration time curves of ATV on day 7, after oral

administration of ATV/RTV 300 mg q.d. (treatment B), and after oral

administration of ATV 300 mg q.d. and TMC114/RTV 400/100 mg b.i.d.

(treatment C).
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Table 5 shows the pharmacokinetic results of ATV, after oral administration of
ATV/RTV (treatment B) and TMC114/RTV +ATV (treatment C).

Table 5: Pharmacokinetic results of ATV, after oral administration of ATV/RTV

(treatment B) and TMC114/RTV +ATV (treatment C).

' Pharmacokinetics ofA TV Treatment B: Treatment C:
ATV/RTV ATV 300 mg q.d.

(meaniSD. tum: median (range)) 300/100 mg q.d. and TMCl l4/RTV
400/100 1110 b.i.d.

11

Day 1
Cor.» 11:;me
Day 5 J1 ._. '1!C01,. Iigs’mL 1231
Day 6
Cm." ngflnL 1061
Day 7
(1:11.. ngs’mL 1 103 :t 629
Cm. ngr‘mL 92] : 49S
(“a ngfinL 5327 i 1837
timx- h 3.0 (2.0 4.0)
AUC‘zuh ng.hz‘mL 59044 it 20363
Csmw 11g"-1n1— 3460 i
H; 9’0 206 :L—

n=17 on day land n=16 on day 5
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In the presence of TMCl 14 and RTV, systemic exposure to ATV was comparable to that

of treatment with ATV/RTV alone, while the C011 and Cmin values of ATV were increased

for all but one subject after the addition of TMC] 14.

Table 6 shows the summary of the statistical analysis of the pharmacokinetic parameters

of ATV of treatment C (TMCl 14/RTV + ATV) compared to treatment B (ATV/RTV).

Table 6: Summary of the statistical analysis of the pharmacokinetic parameters of
ATV of treatment C (TMC114/RTV + ATV) compared to treatment B

(ATV/RTV)

Least square
Least square means means ratio. “(3 90% Cl “

11 (reference) (test)
13 7 fa
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   1 Treatment
141— 248 ' 0.0019
99.0 — 234 0.1076
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3i—-———_
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Treannent B Treatment C difference _ 'P—_mnhteter (reference) (test) median 90% (1" Treatment Period Sequence
_T”L\,‘ 101130.015)
90% confidence inten:115.
- Lexcluded from final model
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A17504—;b.ngnliml.

  
 

 
 

 
 

   

   

No statistically significant treatment effects on Cmin, Cmax and AUC24;1 of ATV were

observed when comparing values between Treatment B (ATV/RTV) and Treatment C

(TMC114/RTV+ATV)‘. The ratios of the LSmeans for Cmax and AUC2411 were close to

100 % (89 % and 108 %, respectively). The ratio for the LSmean for Cmin was higher than

100 %, with a large 90 % CI. '

However, in the presence of TMC] 14/RTV (Treatment C), CO}, values of ATV were .

higher compared to ATV/RTV given alone (Treatment B). Based on the ratio of the

LSmeans, C01, increased by 87 % when ATV/RTV was co—administered with TMC] 14.

The time to reach maximum plasma concentrations (tmax) of ATV was not statistically

significantly affected by the addition of TMC 1 14 to treatment with ATV/RTV.

RTV

Fig 3 shows the mean plasma concentration—time curves of RTV on day 7, after oral

administration of TMCl l4/RTV 400/100 mg b.i.d. (treatment A), ATV/RTV 300/100 mg

q.d. (treatment B), and ATV 300 mg q.d. and TMC] 14/RTV 400/100 mg b.i.d. (treatment

C).
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Fig 3: Mean plasma concentration-time curves of RTV on day 7, after oral

administration of TMC114/RTV 400/100 mg b.i.d. (treatment A), ATV/RTV

300/100 mg q.d. (treatment B), and ATV 300 mg q.d. and TMC114/RTV

400/100 mg b.i.d. (treatment C)
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Table 7 shows the pharmacokinetic results of RTV, after oral administration of

TMC114/RTV (treatment A), ATV/RTV (treatment B), and TMC] 14/RTV + ATV

(treatment C).

Table 7: Pharmacokinetic results of RTV, after oral administration of

TMC114/RTV (treatment A), ATV/RTV (treatment B), and TMC114/RTV

+ ATV (treatment C).

Pharmacokinerirs qf1m ’ Treatment A: Treatment B; Treatment C:
TMClH/RTV ATV/RTV" AT" 300 mg q.d.

(niezmiSD. 1m“ median (range)) . 4001100 mg b.i.d. 3110/10!) mg q.d. and 'l'z'XilLZIIJIR'lW’

11

Day 1

b.i.d.

("my 11:1me
Day 5
(It-i:— 11gi'mL 3 » 63.4 '<’ 47.1
Day 6
(Tl—,1, rig-ml. . 34-1 .. 51.9 , 29.6
Day 7
“or? ngr’ml. 436 173 59.9 . 35.5
('m-m. ng-‘ml. 309 1 I 1 45.8 v 26.0
Cum. 113.4111. H96 i 884 ' 1.903 65‘?
Innx- h

AUC';;;,.11g.1r'mL" ' 8353 i 3076 12864 : 4399
LgmmgmL 696 ;—. :
H. "n

 
4.00.5 —5.0} 4.0 (1.5 5.0)

2-10 536 183
161 .I 6-1.4 345 ; 52.5

All)“ reported for Treatment 13
11-17 on day 'l and 11-16 on Day 5

11—20 on day l and 11—1? on Day 5
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7. Safety Assessments

21 subjects reported at least 1 AB in the trial. The most commonly reported AEs during

treatment phases were GI disorders (loose stools, nausea) and nervous system disorders

(dizziness and headache). No deaths were reported in this trial. One subject reported 2

SAEs, i.e., maculopapular rash in the washout period after TMC114/RTV administration

and aseptic meningitis during follow-up. (See details in Medical Officer's review).

8. Conclusion

I o The results of this study demonstrate that systemic exposure to TMC114 was not
affected when 300 mg ATV q.d. was added to a b.i.d. treatment with 400/100
TMC114/RTV. -

o For ATV, only Cab was statistically significantly increased by approximately 87
%, while Cmax and AUC24h were not statistically significantly affected in the

presence of TMCl 14/RTV.

Labeling Recommendation

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

60's ““5 way
APE)“ Original
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MASS BALANCE AND QT STUDIES -
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1. Title

An open label, single dose, mass-balance study with 14C labeled TMC] 14 with and
without a low dose of ritonavir (TMC 1 14-C 109).

2. Objectives

‘ The objectives of this trial were to characterize excretion and overall metabolic profile of

TMC114 in humans, with and without co—administration of low—dose RTV.

3. Study Design

Phase 1, open label, single-dose, mass-balance study in 8 healthy male subjects. One

group of 4 subjects received l4C TMC114 alone at a dose level of 400 mg under fasted
conditions. The other group of 4 subjects received a single dose of 400 mg 14C TMC114
under fasted conditions, while from 2 days before until 6 days after 14C TMC114, 100 mg
RTV b.i.d was administered. On days when only ritonavir was administered, it was

administered under fed conditions. Plasma, urine, and faeces samples were collected up

to at least 168 hours after TMCl 14 administration, and thereafter in 24 hour intervals if

less than 7 stools were delivered or if the radioactivity in one of the latest 2 urine
collections accounted for 2 % or more of the dose in 24 hours. The concentrations of

unchanged TMC114 and RTV were determined in plasma. The total radioactivity was

determined in whole blood, plasma, urine, and faeces. The metabolic profiles were

determined in selected plasma, urine, and faeces samples, and the structure of major

metabolites were characterized, whenever possible.

4. Drugs Used in the Trial

Table 1 shows the drugs used in the trial.

Table 1: Drugs Used in the Trial

 

 

' TMC11‘4'A',’ 5 - " I
Oral Solution

(TMC114 e, 20 m/mL

20 mg/mL
1805

 
 

 

  

 

 

 
 
 

 

 Capsule -

 

  

 

 Strength
lBé-tjcltv .
faNlir‘iiber

100 mg
95118VA

 

 

TMC114 was formulated as -—_— oral solution, containing both 14C-
labeled and unlabeled TMC114 eq. 20 mg/mL and containing — and PEG400

as main solubilizing agents in the formulation. The solution was filled into an amber-

colored flask. Each subject received 400 mg TMC114. The radioactivity amount per

subject was 1.5 MBq (or 40.5uCi). All subjects received the same TMC114 dose: 400 mg

TMC114 administered as 20.0 mL of an oral solution containing 14C—labeled TMC114
and unlabelled TMC114 at a total TMC] 14 concentration of 20 mg/mL.
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5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

Plasma
 

For treatment A and B, blood samples were collected on day 1 at predose (within 1 hour

before drug intake), 0.5, 1, 1.5, 2, 3, 4, 6, 9, and 12 hours on day 1. Additional plasma

samples were collected on day 2 (24 hr and 36 hr), day 3 (48 hrs), day 4 (72 hr), day 5
(96 hr), day 6 (120 hr), day 7 (144 hr) and day 8 (168 hr). In addition to the regular blood

sample, additional 20 mL sample for the determination of radioactivity in whole blood, as

well as for structural characterization of the metabolite profile was collected at 1, 2, 4, 9,

12, 24 and 48 hr after drug administration.

Urine Collection

On day 1, urine was collected in 3 intervals: 0—4, 4—9, and 9—24 hours. All other days,
urine was collected in 24 hour intervals.

Fecal Collection

The complete fecal output was collected per stool on all study days.

Pharmacokinetic Assessments

Pharmacokinetic and statistical analysis was done using WinNonlin Professional.
mand Microsoft

Excel® (version 2000; Microsoft, ————————

Awas used for the pharmacokinetic

analysis. '

6. Results

6.] Subject Disposition

8 subjects were equally randomized to two treatment groups: treatment A (400 mg

TMC114 q.d. on day 1) and treatment B (400 mg TMC114 q.d. on day 1 +100 mg RTV

b.i.d. on day -2 to 7). All subjects completed all assessments.

Table 2 shows the demographics of the study.
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Table 2: Demographics of Study TMC 114-C109
   

 
 
 

 
 

 

' ' weight»; (kg)- 4 -. iHeightrcm). median ,
, (range). 1:. 5' .. .

 

  
 

—49.5(’216-5'5)" I ' l 183 (171—185)
174 (168—182)

84.5 (69-90) V I
78 (76-80)

 

  

6.2 Pharmacokinetic Analysis

PLASMA DISPOSITION OF UNCHANGED TMC114
  

Fig 1 shows the mean plasma concentration—time profiles of unchanged TMC114 after a

single dose of 400 mg 14C-114 alone (treatment A) or in the presence of 100 mg 100 mg
RTV b.i.d. (treatment B).

Fig 1: Mean plasma concentration-time profiles of unchanged TMC114 after a

single dose of 400 mg 14C-114 alone (treatment A) or in the presence of 100
mg 100 mg RTV b.i.d. (treatment B).

1 0000

won- Treatment A ,
‘ —¢.— Treatment 8 i

‘Plasmacone.Gin/10114(ng/ml) 
O ‘ 12 24 36 158 60 72 84 96

Time (h)

When TMC] 14 was given alone (Treatment A), plasma concentrations of unchanged

TMC114 could be determined up to 24 hours post—dosing in 3 subjects and up to 12 hours

post—dosing in one subject. When TMC114 was administered in the presence of RTV

(Treatment B), plasma concentrations of unchanged TMC114 could be determined up to
96 hours post-dosing in every subject.

Table 3 shows the pharmacokinetic results ofunchanged TMC114 after a single oral dose

of 400 mg l4C—TMCl 14 alone (treatment A) or in the presence of 100 mg RTV. b.i.d.
(treatment B).
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Table 3: Pharmacokinetic results of unchanged TMC114 after a single oral dose of

400 mg l4C—TMC114 alone (treatment A) or in the presence of 100 mg
RTV b.i.d. (treatment B).
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TMCI 14 alone

4

Pharmacokinetics of unchanged TMC114

(mean i SD, tummmedian (ranUe))
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AUC‘IM. 1154.11me 4291' i 1956 50389 at 15631
iXLKTW.nglfiniL 4746*i21647 50760:t15600

  2afi433  [liltemb h 13.5 I: 1.83

=' Accurate determination not possible

 

Total Radioactivig in Plasma and Blood

Fig 2 shows the mean plasma concentration-timeprofiles of total radioactivity (TR) and

unchanged drug (UR) after a single oral dose of 400 mg l4C-TMC114 alone (in 4 non—
boosted subjects), or after a single oral dose of 400 mg l4C-TMC114 with co—
administration of 100 mg Iitonavir b.i.d. '

Fig 2: Mean plasma concentration-time profiles of total radioactivity (TR) and

unchanged drug (UD) after a single oral dose of 400 mg 14C-TMC1‘14 alone
(in 4 non-boosted subjects), or after a single oral dose of 400 mg 14C-TMC114
with co—administration of 100 mg ritonavir b.i.d.
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Table 4 shows the pharmacokinetic parameters of total radioactivity in plasma samples of

healthy male adult subjects, collected after single oral administration of 400 mg 14C—
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TMC114 alone (non-boosted subjects), or in a combination with 100 mg ritonavir b.i.d.

(b00sted subjects).

Table 4: Pharmacokinetic parameters (mean i sd) of total radioactivity in plasma

samples of healthy male adult subjects, collected after single oral

administration of 400 mg l4C—MC114 alone (non-boosted subjects), or in a
combination with 100 mg ritonavir b.i.d. (boosted subjects).

 

  74966 i 19090 53301 1 21270

When TMC114 was administered alone, AUCOm and AUClast estimates of total

radioactivity were on average 12779 ng-eq.h/ml and 10349 ng-eq.h/ml, respectively.
Mean unchanged AUC0_00 and AUC]351 estimates of TMC1 14 were 4746 ng.h/ml and 4291

ng.h/ml, respectively. When coadministered with low-dose RTV, AUCOW and AUClaSI

estimates of total radioactivity amounted on average to 74966 ng-eq.h/ml and 53301 ng—

eq.h/m1, respectively, those ofunchanged TMC114 amounted on average to 50760

ng.h/ml and 50389 Iig.h/ml, respectively

Based on the ratio of AUG)...D values for unchanged drug and total radioactivity, .
unchanged TMC114 accounted for about 37% and 68 % of the total radioactivity in

plasma of un-boosted and boosted subjects, respectively indicating that the exposure to

TMC1 14 and its metabolites was significantly higher in boosted than in non—boosted

subjects. The results also showed that when TMC114 was coadministered with low—dose

RTV, the mean Cmax of unchanged TMC114 was increased by approximately 2—fold and

the mean AUC values were increased by approximately 11—fold when compared to
TMC114 alone.

' Total Radioactivity in Urine and Faeces

Table 5 and 6 show the excretion of total radioactivity in urine and faeces of 4 healthy
male adult subjects after single oral administration of400 mg 14C—TMC] 14 alone (non—

boosted subjects), or in a combination with 100 mg ritonavir b.i.d. (boosted subjects)
respetively. I
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Table 5: Excretion of total radioactivity in urine and faeces of 4 healthy male adult

subjects after single oral administration of 400 mg l4C-TMC114 alone
(non-boosted subjects).

NON—BOOSTER Subject : Subject 3 Subject ; Subject
2090901 ‘ l090003 1090005 , 1090007

0-4 b
4-9 h
924 h
24-43 h
48-72 I)
72-96 h
96—} 20 31
1204-“ h
H4463 h 

”>24 h

0—48 h

0-168h

95.6] j 82.69

 
Table 6: Excretion of total radioactivity in urine and faeces of 4 healthy male adult

subjects after single oral administration of 400 mg l4C-TMC114 in
combination with 100 mg ritonavir b.i.d. (boosted subjects).

Subject ' Subject Subject Subjecl 31mm 2 SD
1090001 : 1090004 , 10901306 1090008

-..10-4 h
4—9 ll
9-2-1 h
24—48 1|
48-?2 In
‘52-!)6 b
96- 1 2|) b
[20444 [I

wi"r—Y" r,u, mt4.xm

‘3:13.w-..Jm.r Jv\£>

A» IN) LD’

0—24 h

{3.48 h

{3468 h

68,4? =5 = 86.91"g

$4.00 i ' 9.7.14

 
“’1 Dam relate to xlic sum of the radioactivity mnoums in mellmnolic cxtmcls and residues.

After a single oral dose of 400 mg l4C-TMC114 in healthy male subjects,
alone or in combination with the major part of the 14'C-TMC114 related
radioactivity was excreted via the faeces. Up to 168 h after dose administration, on

average, 81.7 % and 79.5 % of the administered radioactivity was excreted via the faeces

in non—boosted and boosted subjects, respectively. The cumulative excretion of the

radioactivity in faeces ranged from 72.8 to 93.4 % of the dose in non—boosted subjects,

and from 68.5 to 86.9 % of the dose in boosted subjects. At 168 h after dose

276



administration, the percentages of administered radioactivity excreted in urine amounted

' on average to 12.2 % and 13.9 % in non—boosted and boosted subjects, respectively. The

cumulative excretion of the radioactivity in urine ranged from 9.9 to 15.9 % of the dose

in non—boosted subjects, and from 10.2 to 16.4 % of the dose in boosted subjects. The

co-administration of ritonavir did not appear to have any substantial effect on the total

excretion of the radioactivity in male subjects. Based on the analysis of the urinary

excretion time profiles (from the 9-24 hour collection period on), the urinary excretion
rate of radioactivity declined with an half—life of 20.2 :: 3.8 h and 17.5 i 2.5 h in un-

boosted and ritonavir boosted subjects.

 

Identification ofMetabolites

Unchanged TMC] 14 and its major metabolites were identified by HPLC

chromatography. Table 7 provides the description of the metabolites identified in the

study. '

Table 7: Description of Metabolites Identified 'in Study TMC114-C109

Metabolite > Identification i Hank in Identity( ‘0 (1 c m t-éhnt! “'h K' h
. ' identified

‘ l.(.'-MS»';\1$ Fact-cs. j Unchanged drug $319064:
(,‘n-clutiou : urine. 'I‘MCI 141

lr‘acccs. rhamale hydrol}, nd mono—
urine. 2 hydroxylation at the isnbutyl
plasma ' function towards ' tertiary alcohol

. Elitsiésztzfii-E " ).WW--._-..- \ ..
,, :QFEE'L'EYPMQ}?f mmligtiliL-LW

, (.‘arbanwtu 1y . .515 and mom.»

. 'JtiO-h}"dl‘t).\)"imi011 and
glucnmnidalinn at the [H-nminn—
banzcncsu]1‘:inyl)-isubuty1mninn]— i -. ., , _ _ .

”it-Eiisiiis ' Urine

' sobutylmninoj- 1 Jimmy] "

. . Motto-ltydt’oxylation tn the henzylic

.Co-tiht'ivn , . .,mncmmikmx‘vWW .
1031531.? Faun-s. .= inn-hydtiu)rlation nttheimhtm'l
NM R urine. > function towards a tet'tiarjiralcolml

. (TU-“ll"lsm. . .. ,. ml‘V‘lfl“ (R43 ,. . ..
“ " . Mona-1‘- ., _ . I at Iltc 011110

I: poisilion with respect in the amine
L‘o—clulton , plasma functtmtm'the aniline moiety

. [1630336)

 
Table 8 provides the percentage of administered dose per major pathway in humans with
or without ritonavir.
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Table 8: Percentage of administered dose per major pathway in humans with or
. without ritonavir in urine and feces.

/Pathwaflinetabolite#(S) fromtable7) ; I

Aliphatic hydroxylation'at the isobutyl moiety U
towards the tertia alcohol function (# 6, 23)

Aromatich drox lation at the benz lic moie (#33 1.6

Aromatic h droxylation at the aniline moiety (# 29)

Carbamate hydrolysis (# 6,11, 15 and 19)

Glucoronidation (# 1 1, 17, 18, and 20)

  

  
Fig 3 shows the metabolic pathways of 14C-TMC114 in human volunteers after oral
administration.

Appears This way
On Original
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Fig 3: Metabolic Pathways of l4C-TMC114 in Human Volunteers after Oral
Administration
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Excretion of Metabolites in Urine and Faeces

Unchanged TMCI 14 represented only 0.64 — 1.60 % (1.15 % on average) of the dose in

urine of the non—boosted subjects. When normalized to the percentage of the sum of

unchanged drug and detected metabolites, unchanged drug accounted for 18.9 — 26.4 %
(23.0 % on average) of the sample radioactivity in urine of non—boosted subjects. In urine

ofboosted subjects, unchanged drug represented 5.37 — 9.24 % (7.65 % on average) of
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the dose in urine ofboosted subjects, and accounted for 65.5 — 81.2 % (72.5 % on

average) of the sample radioactivity when normalized to the percentage of the sum of

unchanged drug and detected metabolites.

Fig 4 shows the excretion profile of TMCl l4 (unchanged drug) and identified

metabolites in 0—48 h urine pools and in methanolic faeces extracts after a single oral

dose of 400 mg l4C-TMC114 alone (non—boosted. subjects).

Fig 4: Excretion profile of TMC114 (unchanged drug) and identified metabolites in

0—48 h urine pools and in methanolic faeces extracts after a single oral dose of

400 mg l4C-TMC114 alone.
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Fig 5 shows the excretion profile of TMCl l4 (unchanged drug) and identified
metabolites in 0—48 h urine pools and in methanolic faeces extracts after a single oral

dose of 400 mg l4C—TMCl 14 with co-administration of 100 mg ritonavir b.i.d. (boosted
subjects)

Fig 5: Excretion profile of TMC114 (unchanged drug) and identified metabolites in

70-48 h urine pools and in methanolic faeces extracts after a single oral dose of
400 mg l4C—TMC114 co-administered with 100 mg ritonavir b.i.d.
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' Metabolites of TMCl 14 in Plasma

The sample radioactivity in the plasma pools of non-boosted and ritonavir boosted

subjects was mainly accounted for by unchanged TMC114. In l-h, 2—h and 4—h plasma
pools ofun-boosted subjects, unchanged TMC114 represented 48.5 %, 50.0 % and 25.9

% of injected sample radioactivity, respectively, and corresponding plasma
concentrations of unchanged drug amounted to 1653 ng—eq./ml, 889 ng-eq./ml and 232

ng—eq./ml, respectively. In ritonavir boosted subjects, the percentage of radioactivity

accounted for by the unchanged drug was 79.4 % (4960 ng—eq/mL), 79.7 % (ng—eq/mL),
and 86.3 % (ng—eq/mL). Besides unchanged TMC114, metabolites 6, 23, and 29

(accounting for 4.8 %, 7.7 %, and 2.4 % of the injected sample radioactivity) were

detected in ]—h plasma. Some metabolites, eluting between 53 and 56 min were present,
in total accounting for 6.0 % of injected sample radioactivity in pooled l—h plasma of
non—boosted subjects. LC—MS data revealed that these metabolites were formed by

carbamate hydrolysis, carbamate hydrolysis in combination with mono-hydroxylation,
glucuronidation, and glucuronidation in combination with mono—hydroxylation of the

parent drug. In plasma pools ofboosted subjects, none of the metabolites detected in

plasma of non—boosted subjects were present, except for some metabolites eluting

between 53 and 56 min, Which accounted in total for 7.9 % of injected sample

radioactivity in pooled l—h plasma of the boosted subjects. In 4-h plasma samples of both

un—boosted and boosted subjects, only unchanged drug could be detected.

8. Conclusion

0 After administration of a single oral dose of 400 mg 14C—TMC114 to male

subjects, TMC] 14 was extensively metabolized. The excretion of unchanged
TMCl 14 (in urine and feces) amounted to 8.0 % of the dose in non—boosted

subjects.

0 After administration of a single oral dose of 400 mg I4C—TMCl 14 in combination
with 100 mg ritonavir b.i.d. to male subjects, TMC114 was considerably less

metabolized than in non—boosted subjects. The excretion of unchanged TMC l 14

(in urine and feces) amounted to 48.8 % of the dose in boosted subjects.

0 Based on the ratio of AUCOJL. values for unchanged drug and total radioactivity,

unchanged TMCl l4 accounted for about 37 % and 68 % of the total radioactivity
in plasma of un—boosted and boosted subjects, respectively.

0 1n un—boosted subjects, TMC114 was metabolized mainly by carbamate

hydrolysis, aliphatic hydroxylation at the isobutyl moiety, aromatic hydroxylation

at the aniline moiety, to a lesser extent by aromatic hydroxylation at the benzylic
moiety, and to a very minor extent by glucuronidation.

o In ritonavir boosted subjects, there was significant inhibition of carbamate

hydrolysis, isobutyl aliphatic hydroxylation and aniline aromatic hydroxylation

pathways. However, there was no effect on the aromatic hydroxylation at the

benzylic moiety. The excretion of glucuronide metabolites was markedly

increased but still represented as a minor pathway.
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1. Title .

Open label, randomized, placebo—controlled and active controlled, four-way crossover

study evaluating ECG intervals in healthy adults receiving TMC114/RTV (TMC114-
C153).

2. Objectives

The primary objective of the present trial was to assess the cardiac safety of TMC1 14 in

the presence of low—dose RTV in healthy adults, with respect to QT/QTCF interval

duration and the influence of TMC1 14/RTV on other ECG parameters, such as QRS and
PR intervals.

3. Study Design

This was an open-label, randomized, 4—way crossover, placebo-controlled and active—

controlled trial to evaluate the cardiac-safety of TMC1 14 administered with low—dose

RTV under steady—state conditions. Two dose regimens of TMC1 14 were tested, i.e.,

TMC114/RTV 1600/100 mg q.d. and TMC114/RTV 800/100 mg b.i.d. Moxifloxacin

(400 mg, single oral dose for 7 days) was used as an active positive control, for the

evaluation of QT/QTC. In the placebo arm, placebo TMC114 tablets were used for 7

days. The trial was designed to evaluate the initial treatment effect (Day 1) and the
steady—state treatment effect (Day 7). All intakes of TMC1 14/RTV, moxifloxacin and

placebo control were under fed conditions. There was a washout period of at least 7 days
between consecutive treatments. Safety and tolerability evaluations were recorded

continuously. 40 subjects were randomized to the following four treatments:

Treatment A: TMC1 l4/RTV 1600/100 mg q.d. for 7 days.

Treatment B: TMC114/RTV 800/100 mg b.i.d. for 7 days.

Treatment C: 400 mg moxifloxacin q.d. for 7 days.

Treatment D: Placebo control (Placebo TMC114 tablets) q.d. for 7 days.

3.1 Discussion ofTrial Design, Including Choice ofControl Group.

0 Dose regimens in the present trial were TMC114/RTV 1600/ 100 mg q.d. and

800/100 mg b.i.d. A total daily dose of 1600 mg TMC114 exceeds the highest

dose being studied in clinical trials with the tablet formulation, while still being
within the range covered by animal exposure. Further, the b.i.d. dose selected in

this trial is 30 % higher than the clinically recommended dose (600 mg b.i.d.) in
HIV-1 infected subjects.

0 To demonstrate if a potential ECG effect was caused by AUC or Cmax, two

regimens of TMC1 14/RTV were used that provide a similar AUC, but a different
Cmax-

o The study design also allows evaluation of any impact of dosing of RTV as 100
mg q.d. or 100 mg b.i.d.
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o The time points of the ECG assessments were selected in order to study potential

ECG effects as a function of plasma drug concentrations, including Cmax, in

compliance with ICH E14 guidance.

0 Pharrnacokinetic samples were taken within 5 minutes after each ECG to permit

an exploration of the relationship between TMC114, RTV, or moxifloxacin, and

any resulting ECG changes.

4. Drugs Used in the Trial

Table 1 shows the drugs used in the trial.

Table 1: Drugs Used in the Trial

~ : ~ .. 'TMC1-14Jri. ' Moxifloxacini
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The placebo control for TMC114 was formulated as a tablet (F004) containing the

inactive ingredients — microcrystalline cellulose, -———

5. Sample Collection, Bioanalysis, and Pharmacokinetic Assessments

Plasma
 

For treatment A and B, blood samples were collected (within 5 minutes after each ECG

recording) on day l at pre—dose (immediately before drug intake) and at 0.5, 1, 2, 3, 4, 6,
9, and 12 hrs. Pre—dose samples were collected on day 2, 5, 6, 7, in addition to intensive

sampling at 0.5, 1, 2, 3, 4, 6, 9, 12, 24 (day 8) hrs. For moxifloxacin intake (treatment C),

identical sampling scheme was followed.

- ECG Measurements

ECG measurements (triplicate 10—second recording collected at 60—second intervals) on

day —I and day 1, and day 7 at 0, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, and 12 hrs. Additional ECG

assessments were conducted on day 2 and day 8 (24 hrs after drug intake on day 7).

The plasma concentrations of TMCI 14, RTV, and moxifloxacin were determined using

validated LC—MS/MS methods. The lower limit of quantification (in plasma) was 10

ng/mL for TMCl 14, 5 ng/mL for RTV, and 25 ng/mL for moxifloxacin.
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Pharmacokinetic Assessments

Pharmacokinetic and statistical analysis was done using WinNonlin Professional.

aand Microsoft

Excel® (version 2000; Microsoft, __———_———
.——-—_———-————— was used for the pharmacokinetic

analysis.

6. Results

6.] Subject Disposition

40 subjects were equally randomized to the following four treatment sequences: BACD,

CBDA, DCAB and ADBC.1 subject eachin sequence BACD and CBDA discontinued

due to adverse event and withdrawal of consent respectively. The discontinuations were

after treatment B for sequence'BACD and treatment A for sequence CBDA. 2 subjects
discontinued in sequence DCAB (one subject discontinued after treatment C due to

withdrawal of consent) and 1 subject discontinued after treatment A (due to adverse

event). Table 2 shows the demographic data of subjects enrolled in the trial.

Table 2: Demographic Data of Subjects Enrolled in Study TMC114-C153
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6.2 Pharmacokinetic Analysis

Darunavir/rtv

Fig 1 shows the mean plasma concentration-time profiles of darunavir on days 1 and 7
after oral administration of darunavir/ritonavir 1600/ l 00 mg q.d. (treatment A).

Fig 1: Mean plasma concentration-time profiles of darunavir on days 1 and 7 after

oral administration of darunavir/ritonavir1600/100 mg q.d. (treatment A).
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Fig 2 shows the mean plasma concentration—time profiles of darunavir on days 1 and 7

after oral administration of darunavir/ritonavir 800/100 mg b.i.d (treatment B).

Fig 2: Mean plasma concentration-time profiles of darunavir on days 1 and 7 after

oral administration of darunavir/ritonavir 800/100 mg b.i.d (treatment B).
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Table 3 shows the pharmacokinetics of darunavir on days 1 and 7 of treatment A and
treatment B.

Table 3: Pharmacokinetics of darunavir on days 1 and 7

. ‘ the): “any! iliaazlg.fl_w.,..,,.,.......,.-,...-,.-..... .,'l‘rmilncnl A: ' Treatment B:
Mil/Rivonm‘ir WERimnwir

1600,5100 mg ( .d. 80031015 um bid.
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Table 4 shows the pharmacokinetics of ritonavir on days 1‘ and 7.

Table 4: Pharmacokinetics of ritonavir on days 1 and 7
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Moxifloxacin

Fig 3 shows the mean plasma concentration—time curves of moxifloxacin on days 1 and 7,

after oral administration of moxifloxacin 400 mg q.d. (treatment C).
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Fig 3: Mean plasma concentration-time curves of moxifloxacin on days 1 and 7,

after oral administration of moxifloxacin 400 mg q.d. (treatment C).
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Table 5 shows the pharmacokinetics of moxifloxacin on days 1 and 7.

Table 5: Pharmacokinetics of moxifloxacin on days 1 and 7

Mean: 51); rmmeium (Range)
Treatment ('1
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mL

.1112 mi,
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6.3 ECG Findings

Descriptive statistics were calculated per treatment and per time point for each ECG

interval i.e., HR, PR, QRS, QT, and QT/QTc. The Fridericia QT correction was chosen

as primary correction. Fig 4 shows the mean-time matched changes in QTCF versus day-
] (predose) over time for the different treatment groups.
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Fig 4: Mean differences in QTcF versus day -1 (predose) over time.
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In general, for TMC114 and placebo treatments, the values for the time matched decrease

in QTcF were slightly higher on day 7 (i.e., decreases were smaller and increaseslwere

larger than on Day 1). In both treatment groups, the largest treatment mean increase

versus predose was observed 24 hours after dosing on both days (range 1.2 to 2.1 ms).

The observations made in the TMC114/RTV 800/100 mg b.i.d. group were similar to

those in the TMC114/RTV 1600/100 mg q.d. group, although differences were generally

smaller (i.e., decreases were larger and increases were smaller).

Table 6 shows the QTC Fridericia values (ms) and mean time-matched changes from day -
1.
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Table 6: QTc Fridericia values (ms) and mean time-matched changes from day —1.
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Table 7 Ishows the largest observed and estimated differences in time—matched QTcF

changes (ms) between the active treatments and placebo control.

Table 7: Largest observed and estimated differences in time-matched QTcF
changes (ms) between the active treatments and placebo control.
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6.4 Pharmacokinetic/Pharmacodynamic Relationships

A linear mixed mode] was developed to estimate the relationship between QTcF and

plasma TMCl 14 concentration. To account for study design aspects and for gender

differences, a longitudinal mode] was applied including the following parameters: subjeCt

as a random effect, and treatment sequence, time-dependent baseline QTCF, gender, time,

treatment, and the interaction between time and treatment, and between gender and
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treatment, and concentration as fixed effects. Fig 5 shows the observed and predicted

time matched changes in QTcF versus concentration along with the 90 % two—sided CI.

Fig 5: Observed and predicted time matched changes in QTcF versus concentration

along with the 90 % two-sided CI.
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The data showed that the variabilityin observed values for female subjects was greater

than the male subjects. An additional analysis was performed to investigate the

interaction between gender and concentration by adding this interaction term in the

model. This resulted in a non—significant interaction between gender and concentration

and therefore, the gender term was dropped from the final linear concentration—QTCF

model. The estimated slope of the QTcF versus plasma concentration was 0.000659 with

a 90 % two—sided CI of 0.0001 84 to 0.001135. Although the CI excludes zero, for every

1000 ng/mL increase in darunavir concentrations, a small additional shift of 0.66 ms is

7 predicted. At the mean maximum concentration of 6599 ng/mL observed in this study,
the mean increase in QTcF is 2.2 ms with a 90 % CI of -2 to 6.3 ms. '

8. Conclusion

0 TMCl 14 treatments at the supratherapeutic doses evaluated in this study were

_ associated with small prolongations in QT/QTc interval when compared to

QT/QTc changes observed in the placebo control group.

0 The upper bounds of the two—sided 90 % CIs on the time—matched mean changes

versus placebo control of both TMC114/RTV groups never exceeded the 10 ms

boundary on both Day 1 and Day 7. '

0 Based on the overall results, the results of this thorough QTc study can be

' interpreted as negative according to E14 ICH guidelines.
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IN VITRO METABOLISM
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TMC114-NC112

TITLE

Characterization of cytochrome P450 enzymes involved in the in vitro metabolism of

TMC114, and metabolite profiling in rat, dog and human liver microsomes.

OBJECTIVES

To identify the cytochrome P450 enzymes involved in the in vitro metabolism of TMCl l4, and

to compare the cytochrome P450 mediated metabolism in rat, dog and human liver microsomes

METHODS:

Incubations with TMC1 I 4 and rat, dog and human liver microsomes:

Incubations with TMC114 were performed for 15 minutes at 37°C in incubation mixtures

containing 0.1 M potassium phosphate buffer pH 7.4 and 3 mM NADPH. The reactions were

started by the addition of TMCl 14 to the incubation mixture as a solution in methanol (final

concentration 2.5%, v/v). Controls were incubated in the absence of NADPH. The reactions were

terminated by the addition of ice-cold acetonitrile. After centrifugation, the supernatant was

analyzed by LC—MS/MS analysis.

TMC114 was incubated at 2, 5, 10, 20 and 50 uM for the estimation ome and Vmax, and

optimized microsomal protein concentrations of 0.2 mg/ml (human) or 0.5 mg/ml (rat, dog).

Incubations were performed in duplicate.

Chemical inhibition experiments with rat, dog and human liver microsomes:

TMC114 was incubated with rat, dog and human liver microsomes using the incubation
conditions described above and a TMC114 concentration around the Km value in the absence .

and presence of chemical inhibitors, which are selective towards human cytochrome P450

enzymes. Before starting the enzymatic reaction with TMC114, inhibitors were pre—incubated for
5 minutes at 37°C. Table 1 shows the various inihibitors and inhibitor concentrations used in the

study.
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Table 1: Inhibitors and inhibitor concentrations used
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-—-

——
_

 

  
i

 l
i
t-

’ quinidina was used for dog and human live! microsomes. quinine for rat liver microsomes.
  

Incubations with individual human cytochrome P450 enzymes:

Incubations with TMC114 and individual human cytochrome P450 enzymes were performed

using the incubation conditions described above, a microsomal protein concentration of 1.0

mg/ml, and a TMCl 14 concentration around the Km value estimated for human liver
microsomes.

RESULTS:

Figure 1: Fitted Michaelis-Menten curves of cytochrome P450 mediated

metabolism of TMC114 by human liver microsomes.

pmotfminrmgprotein 
W01 14 concentration {MA}

The calculated Km and Vmax for human liver microsomes were 4.6 i 2.3 Md and 1080 d: 155

pmol/min/ mg protein, respectively.
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Table 2. Enzymatic activities and % inhibition of enzyme activities of incubations in the

absence and presence of chemical inhibitors of cytochromes P450. Enzyme

activities are expressed as pmol/min/mg protein.
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Table 3: Enzymatic activities of individual human cytochrome P450 enzymes towards

TMC114

 

 
 

 
 
  

Enzymatic’acfivity (pm‘ol/minlmg protein)

CYP2A6 was cmos’ )
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- = no detectable activity

CONCLUSIONS:

lneubations with individual human cytochrome P450 enzymes indicated that TMC114 was
mainly metabolized by CYP3A4. lncubations in the absence and presence of chemical inhibitors

demonstrated that only ketoconazole showed significant inhibition of TMCl l4 metabolism in

human liver microsomes. These data suggest that CYP3A4 is responsible for the metabolism of
TMC114 in humans.
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TMCl 14—NC154

TITLE:

The in vitro metabolism of l4C-TMCl 14 in hepatocytes and liver subcellular fractions of
male and female Swiss albino mice, male and female black Agouti rasH2 microinjected

mice, male and female rats, female rabbit, male dog and man.

OBJECTIVES:

To investigate the in vitro metabolism of TMCl 14 in hepatocytes (suspension and primary cell

cultures) and liver subcellular fractions (microsomes and 12,000 x g supematants) of male and

female Swiss albino mice, male and female Sprague—Dawley rats, female rabbit, male dog and
man.

METHODS:

The in vitro metabolism of 14C—TMCl 14 was studied in hepatocytes (suspensions and primary

cultures) and liver subcellular fractions (microsomes and 12,000 x g supernatant fractions) of

male and female Swiss albino mice, male and female black agouti rasH2 microinjected mice,

male and female Sprague-Dawley rats, female rabbit, male dog and man. TMC114 (5 uM, 2.74

ug/ml) was incubated in the above matrices at 37°C for'various time periods, and incubates were

analyzed by radio—HPLC. Co-chromatography, enzyme hydrolysis and LC-MS/MS techniques
were used for the identification of metabolites.

Freshly prepared human hepatocytes were supplied by ‘~

Ii. Previously prepared and stored (—80 0C) batches of liver subcellular fractions (microsomes

and 12,000 x g supematants) from humans were also used in this study.
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RESULTS:

Tablel: Summary of the various metabolites with the metabolite identification code, the

technique(s) used in the identification along with the metabolic route

Metabolite identification method ’\-'Ietabolic route
code

— LC‘—E\lS;\IS Liichanaed thug {123190641Co—elution T\EC1 14)
LC-M. MS Glucutonide of ziietabolite 6

Enzymatic hydrolysis
LCT-EtlSiMS C‘m'haiiiate hydmiysis mid mono-

hydroxylmion m the isobiityi
function

LC'-Z\-'lSfi’_‘v-iS Glucm'ouidmiori and mono-

 

hych'oxylation of metabolite 19
(hydroxylmion at the aniline moiety)

LC‘»;\«'lS!.‘i\/IS C‘ni‘bainnte hydrolysis and mono-
C’o-elut ion hydroxylation of the benzene moiety

(RSSWGI)
LC'-NI[S:";\-'iS Acid formation {oxidation of

inetgbolit" 21)
LC-MSI‘MS Glucuronidation and mono-

Enzymntic hydrolysis hydroxylation at the [(4-nmino-
benzenesulfonyl"-- ‘ssobutx-l—amino} l-
benzy1-3-113;d10);};-piopyl moiety
(For metabolite 10. 1))(110X‘313li011 at
an aii'ihatic moietv)
Glucuronide of metabolite 15

Mom)indioxylotion at the
hexahvior-o-furo-"‘ .. fiiran nioietv

LC-MSEEVIS Oxidaiire _\7-clealkylation (113305763
C‘o-elution

LC-MSJMS C’arbaniate hydrolysis and mono-
hydroxylation of the aniline moiety

 

 
 

296



Table 2 Mass balance and metabolite profile of TMC114 in hepatocyte suspensions (SK,

120 min), primary cell culture (PCK, 24 h), microsomes (MICR, 120 min) and

12,000 x g supernatant fractions (120 min) of human. The figures represent the

percentage of the injected sample radioactivity accounted for by UD and its

 
 

   
 

metabolites

Hepatotytes lirpatocytes Hepamcy‘tes Hepatotj‘ies Liver subcellulnr
(Donor l) (Donor Z) (Donor 3 Donor 4 of Donors 14) fractions

- SK PCK .3 . Sn PC'K " * " " 13.0:ng2 . ..‘ — » c 9 . .
4 i » . 3,9 .
6 2 6 T I .3 l: C 6.3 3"

JD - v 3
ll - - -5 3
13 - - - 3.5 »
15 2.0 T :51 10 7 1 2 : 6
24 - - — :1: o
18(+l7*) 7_l* < 3* 3 1" 1l3* -
19 ”.2 _ , 1774 ll.{ 38.52
21 2.4 4a.: its . 3. : 4 CI
23 8:7 3,? 0.: J. 6 Eff-.9
24 1.4 . . 7 o -
25 . 4.1
27 . . . 91:»
28 — , 3,7
29 : ‘ - Z 3 4 I T 7.6

UD ~( I 81.7 G5." 5.7
31 = - -
32 . - »

Sum 57' l fitsfiflr S“.l gf__‘____

   
  

4” The figures represent the sum oi‘the percentages of rrietzibolites l? and 11.8
T: ’_«’I 1%

CONCLUSIONS: .

In human, TMC114 was metabolized via different metabolic pathways. The different

hydroxylated metabolites of TMCl 14 were all detected in human and usually also in all animal

species. Secondary metabolites, originating from further metabolism of the hydroxylated

metabolites of TMCl 14, were observed in human and alSo in. one or more of the animal species.

Carbamate hydrolysis occurred in human and in all animal species. Subsequent

biotransformation via hydroxylation and glucuronidation was also observed in human and in

several of the animal species.
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TMC] 14—NC202

TITLE:

An in vitro study to (a) determine the kinetics of TMCl 14 metabolism in human liver

microsomes (HLM); (b) identify the microsomal cytochrome P-450 isoenzymes

mediating TMC114 metabolism (reaction phenotyping) and (c) determine the inhibitory

potency of atazanavir on the metabolism of TMC 1 14.

METHODS:

Enzyme kinetics:

To determine kinetics (Km and Vmax) ofTMC114 metabolism, varying concentrations of 14C-
TMC114 (1 uM, 3 uM, 5 uM, 10 M, 30 14M, 50 HM and 100 uM) were incubated in HLM. A

protein concentrati0n(HLM) of 0.5 ‘mg/ml with 20 min incubation time was adopted for all

incubations in this experiment.

CYP P450 reaction phenotyping:

A preliminary experiment was carried out to determine the contribution of microsomal CYP

P450 enzymes to the metabolism of TMC] 14 in HLMs. In this experiment, 1—

aminobenzotriazole was used as a non—specific CYP P450 inhibitor. A pooled batch of HLMs

Was preincubated with 4-aminobenzotriazole ( 1000 uM) in the presence of a NADPH—

regenerating system for 15 min and reactions were started by addition of 14C—TMC1 14. The

experimental conditions, i.e., the final concentration of TMC] 14 (3 uM), microsomal protein

concentration (0.5 mg/ml, pooled batch of HLMs, and time of incubation (20 min)), were

adopted from the enzyme kinetics experiment.

Incubations of 14C—TMC1 14 in HLMs were carried out in triplicate in the presence of CYP

isoform specific diagnostic chemical inhibitors. The extent of inhibition of TMC] 14 metabolism

was determined following addition of 5-u1 aliquots of the inhibitors formulated in methanol per
m1 of incubate. The inhibitors were added to the incubates prior to the addition of co—factor

mixture and TMC114. The experimental conditions, i.e., the final concentration of TMC] 14 (3

uM), microsomal protein concentration (0.5 mg/ml, pooled batch of HLMs, and time of

incubation (20 min)), were adopted from the enzyme kinetics experiment.

14C—TMC] 14 incubations in the presence ofheterologously expressed recombinant enzymes:

E. coli systems: CYP P450 isozymes involved in the metabolism of TMCl 14 was studied in

various membrane preparations of E. coli expressing human reductase in combination with one

of the following human CYP P450s: CYP1A2, CYP2A6, CYP2C9, CYP2C19, CYP2D6,

CYP3A4, CYP3A5, CYP2E1, CYP2C8 0r CYP2B6. Vector controls (0.5 mg protein/ml) were

run parallel to the test samples. The incubations were carried out at a CYP P450 concentration of

100 pmol/incubate in a total volume of 1.0 ml. The co—factor mixture in each incubate contained

0.5 mg of glucose-6—phosphate, 0.25. units of glucose-6—phosphate dehydrogenase, 0.125 mg of
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NADP and 0.5 mg ofMgC12.6H2O in 0.5 m1 of 0.5 M Na,K phosphate buffer pH 7.4. After a

. preincubation of 5 min, the reactions were started by addition of the l4C-TMC114 (final
concentration in incubation: 30 11M). The samples were incubated for 60 min. All incubations

were performed in triplicate.

—_——— ): Incubations were also conducted1n commercially available recombinant

CYP P450 enzymes ——_ ))1n the similar way (i. e., same test conditions, same test

concentrations of drug and CYP isoforms) as that mentioned1n E. 0011' systems In addition to the

above CYP isoforms, the extent of metabolism of 14C—TMC1 14 was examined1n CYP 3A7
__ (100 pmol CYP P450/incubate).

Correlation analysis."

The metabolism of I4C—TMCl 14 was studied in microsomal preparations of various human
livers which have previously been characterized for the major forms of human cytochrome P-

450s. The experimental conditions were same as the enzyme kinetics experiment The
incubations were carried out in triplicate.

Effect ofatazanavir 0n the metabolism ofTMC1 1 4:

14C TMC] 14 was incubated in HLM in the presence of various concentrations of atazanavir (0,
0.15, 0.30, 1.0, 2.0, 5.0, 10.0 and 30.0 nM). The final concentration of14C-TMC114 and the

incubation conditions were same as that used in the experiment of effect of diagnostic inhibitors
on the metabolism of TMC] 14.

RESULTS:

Enzyme kinetics ofTMC1 14 metabolism

The kinetic parameters were calculated based on the rate of disappearance of TMC1 14. The

kinetics of TMC 1 14 metabolism was examined by Michaelis—Menten plots. As the variability

was higher at 50 11M, a weighting factor (1/y2) was applied to the model while fitting the

equation to the data. The kinetic data analyzed by Michaelis Menten plot reveals that the

metabolism of TMC] 14 followed monophasic Michaelis Menten kinetics. 1n the concentration

range tested, the mean apparent Km and Vmax values for the metabolism of TMC] 14 were 3.82

. (Std. Error d: 0.70) 11M and 328.0 (Std. Error i 24.1) pmol/mg/min, respectively. The Km value

obtained from this experiment was used in selecting the concentration in the subsequent reaction

phenotyping experiments in the same pooled batch of HLMs.
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M27, M28 and M29) were formed via CYP P450 pathway from TMC114. Although complete
inhibition of the metabolites was observed, there was an unusual peak observed in this sample.

This was not observed any of the HLM samples.

Among all diagnostic inhibitors, CYP3A inhibitors showed a marked effect on the overall

metabolism of TMC] 14. The percent inhibition of the overall TMC114 metabolism by various

CYP3A inhibitors was ritonavir (0.15 M), ketoconaZole (1.0 11M), clarithromycin (15.0 M)

and troleadomycin (200 uM) was 60 %, 47 %, 32% and 79 %, respectively. The other diagnostic

CYP inhibitors [CYP1A2—furafylline (10 pM), CYP2A6—coumarin (100 uM), CYP2C8/9/10—

sulphaphenazole (10 HM), CYP2D6-quinidine (10 M), CYP2E1—4—

methylpyrazole (20 uM), CYP2C19/2D6—ticlopidine (5 uM)] had a minor or no effect on the
overall metabolism of TMC1 14. I

With all metabolites (M6, M19, M23, M27, M28 and M29) CYP3A inhibitOrs showed much

more extensive inhibition (up to 100 %) of metabolism compared to the other diagnostic CYP

inhibitors studied. The other diagnostic inhibitors did inhibit the formation of metabolites M23,

M27, M28 and M29 compared to the control. For metabolites M6 and M19, although maximum

inhibition was observed with CYP3A inhibitors, all other diagnostic inhibitors also showed

inhibition to an appreciable extent. These two metabolites require a metabolic step ‘carbamate

hydrolysis’ and probably along with CYP3A other CYPs were also mediating this reaction to
some extent.

Ap%n Orlglnal
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I 4C—TMC1 I 4 incubations in the presence ofheterologously expressed recombinant enzymes

Figure 2. CYP reaction phenotyping- Metabolism of 14C-TMC114 in heterologously
expressed human CYP isoforms. M6, M19, M23, M27, M28 and M29 are the

metabolites of TMC114 observed in these systems
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Correlation analysis: Metabolism ofTMC] 1 4 in 10 batches ofHLMs

Table 2. CYP reaction phenotyping by correlation analysis- Spearman’5 rank order

correlation analysis of4C-TMC114 metabolite(s) (M6, M19, M23, M27, M28 and

M29) with various CYP isoform dependent enzyme activities in 10 individual
batches of human liver microsomes

Ourall
Enzyme acfiw‘iliu éCTP isoform} T\l{ l H metnbeli.1n IMKI‘B 4 Metabolite (errelaficn coefficie 1:! {R31

,\l33' . 

._z-._4->1)lb 
(354.1315)(ifi-‘Afl 

. nvsub’mnaE-ez in::10. 3mg:
Boldeunuinhmzhuszi.1 cme‘:.11;an 41:33-11 b=._he;1iu_.€.€3

Significant correlation coefficients (Rr) > 0.500 (range: 0515—0806) were obtained for CYP3A

enzyme activity and metabolite formation except for M28 formation rate versus taxol 3’—

hydroxylase activities of HLMS, where the correlation coefficient (Rr) was 0.454. For M27 along

with the CYP3A enzymes, CYP2C19 also gave a positive correlation coefficient higher than

0.500 (Rr = 0.561). Other CYP activities (CYP1A2, 2A6, 2C8, 2C9/10, 2D6, 2E1, 4A) showed

either negative or poor positive correlations (r2 < 0400), indicating that these enzymes have no

or very limited role in the metabolism of TMC] 14;

Effect ofatazanavir on the metabolism ofTMC1 1 4

Table 3: Effect of atazanavir on the metabolism of ”C-TMC114"1n a pooled batch of
human liver microsomes

Cone.
atazanavir

(HM)

% metabolized % inhibition of
TMC114 TMC114 metabolism

 

 

 

 

  
ICE-g" of mazmmvir -= 11 11M

calmed from larear relaaonsinp of Cone. of arazanau'r and %
inhibition of 111embol15131 of TMC‘I l4 ‘:
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CONCLUSIONS:

CYP3A enzymes appeared to be the major enzymes that catalyze TMCI 14 oxidative metabolism

in vitro. CYP3A inhibitors (troleandomycin, ritonavir, kctoconazole, clarithromycin) showed a

significant inhibition of formation of all metabolites, M6, M19, M23, M27, M28 and M29 (up to

100 %) and the overall metabolism of TMC] 14 (up to 80 %). The observation was in good

agreement with correlation analysis and incubation with heterologously expressed recombinant

CYP3A enzymes.

For M6 and M19, there was also a moderate inhibition with other CYP inhibitors. This
observation was not in line with the other methods. This was considered as an exception and

probably resulted from some extent of cross—specificity of the chemical inhibitor.

CYP inhibitors (CYP1A2, 2A6, 2C8/9/10, 2D6, 2E] and 2C 19) have no impact on the overall
inhibition of TMCI 14 metabolism

With E coli CYP systems and —_ ~CYP systems it appears that CYP2C19 and

CYP2D6 have some role1n the formation of M29. The relative activity of these enzymes with

respect to the abundance1n the human liver was not factored and the involvement of these

enzymes in M29 formation cannot be ruled out.

Although not confirmed by methods using HLMs, based on expressed CYP systems M29

formation might also be catalyzed by CYP2C19 and CYP2D6 along with CYP3A enzymes.

The correlation analysis results clearly showed TMC114 metabolism as well as metabolite rates

correlated well (positive correlation coefficients > 0.500 (range: 0.502— 0899) with the CYP

activities of CYP3A enzymes.

In conclusion, overall TMC114 metabolism as well as formation of all metabolites (M6, M19,

M23, M27, M28, M29), was mainly catalyzed by CYP3A enzymes.
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TMCl l4—NC123

TITLE:

Inhibition of human cytochrome P450 enzymes by TMC114 in vitro.

METHODS:

Pooled human liver microsomes (mixed gender, 11 = 20, lot number 2.0) were purchased from
W

The cytochrome P450 probe substrates (Table 1') were incubated at concentrations around the Km
values (Table 2) in the absence and presence of the followingconcentrations of TMCl 14: 0.5, 5,

50 and 100 uM. Concentrations higher than 100 uM could not be used due to the limited

solubility of TMCl 14 in methanol.

Table 1. List of probe substrates for individual P—450 enzymes

“moxwesomfin

7-hydroxycoumarin

7—emoxy—4-{rifluomv 7--hydroxy-4-uifluow-
methyl mumarin methyl coumarin

diclotenac 4'—hydroxydiclofenac

S-mephenytoin 4'—hyd{oxy
mephenytoin

bufuralol 1'-hydroxybufuralol

chlouoxazone Shydroxy
ohlonoxazone

testosterone 6M1ydroxy-
testosterone

Table 2. Concentrations of P450 probe substrates in the preliminary inhibition

experiments
eypzeas

TCYP1A2 CYP2A6 CYPZQB CYPZE“! CYP3A

 

 
 

Substrate

  

 
 
 
 
 

  

CYP2A6

CYPZBG

CYPZCB

CYPZC 1 9

CYPZDS

CYP2E1

CYPSA

 
 

      CYPZBS CYPZCS
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In order to estimate the inhibition constants K of TMC] 14 towards the various cytochrome P450

enzymes, incubations were performed with seven concentrations of the various P450 probe

substrates (Table 3) in the absence and presence of one concentration of TMCl 14 for each P450

enzyme. The latter concentrations were based on the results of the preliminary inhibition

experiments. If these preliminary experiments showed less than 20% inhibition of a specific

P450 activity at the highest TMCl 14 concentration, inhibition of that cytochrome P450 enzyme

was not investigated any further.

Table 3. Concentrations of P450probe substrates (pM) used in the K, experiments
CYP1A2 CYPZAG CYP2C19 . , '_ CYP2£1 CYP3A i 

 
  

     N0

§

HRH!
In: ——
'- n-

1—: :fl-
i— ——ll

.- --   
RESULTS:

In the preliminary experiments, a concentration—dependent inhibition was observed for CYP2C9,

CYP2C19, CYP2D6 and CYP3A activities. CYP1A2 and CYP2B6 were only slightly inhibited

at the highest TMCl 14 concentration, While no inhibition of CYP2A6 and CYP2E1 could be

detected. Since for CYP1A2 less than 20% inhibition was found at the highest TMC114

concentration, inhibition of CYP 1A2 activity was not further investigated.
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Table 4. Inhibition of cytochrome P450 probe substrates by TMC114
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Table 5. Inhibition constants Ki of TMC114 towards various cytochrome P450

enzymes

  

 
 
 
 

 

 
 
 

 
 

  

 
 

  inhibitionConstant K,
(le

Selectedmmu Tylee'ofintfibifim
concentration ($1M)

P450 enzyme

CYPZB6

0404009
i

l CYPSA
 

Table 6: Summary of Inhibition potential of Cytochrome P450 Probe Substrates by
TMC114 '

Mean
Dnrunmii' Inhibition

P450 Concentration In» of Constant K,-
Euzpme . .- Inhibition {11M} 1:111:31“ 1:10.11 m" 1:105 131‘

5 l . ,. Q -. LCYPEB’S : .1 = Nor;-

competitive
Competitive

CYPEC 19 Competitive
C‘YPZDG Competitive
C'YPBA ‘: , Com/mime
I: Cmx a? the {econunendecl dose in HM

:1=?1 LA? (391». 11g 1:11.) :23; do;11mm IllGnE\ll 400 200 mg 13.x {1. {Stud} TViIC 1—1—( 1571
bl: 10.011_\li<4é€1110-131E_3 1:01 cl’mna'1-ix 1130112111; 600 10913:; ind (Stuck T3€Cf122.,-
‘1: 10 5 11M (5:36.111? mL} foi (12111113171 iitouaur 8001110 mot)1 c1 (Sim-1': T‘xiC‘ 114-C 13/,

CYPQC‘Q 
 

CONCLUSIONS:

Based on I/K, values the inhibitory potential of TMCl 14 on CYP3A4 enzyme is high.
The I/K values is greater than 0 I for CYP2C9 CYP2C]9 and CYP2D6 therefore,

the induction/inhibitmy potential ofsteady state TMC1 1 4/R TV (600/100 mg b.I. d.) on the

metabolism ofCYP450 probe substrates for CYP2C9, CYP2C19, and CYP2D6 will be

evaluated as part ofthe phase 4 commitments.
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TMCl l4—NC134

TITLE:

Interaction of 6 anti-HIV compounds with the cytochrome P450-mediated metabolism of
TMCl 14 in Vitro

OBJECTIVES:

To investigate the interaction of six anti-HIV compounds, i.e. delavirdine, saquinavir, ritonavir,

indinavir, nelfinavir and amprenavir, with TMCl 14 in pooled human liver microsomes

METHODS:

Incubations with liver microsomes and TMC] 14 were performed in the absence (controls) and

presence of the anti—HIV compounds in order to establish the type of inhibition of TMC] l4

metabolism (competitive or non-competitive) and to determine the inhibition constants Ki.

TMCl' l4 metabolism was determined by measuring the decrease of the parent compound by LC-

MS analysis. Pooled human liver microsomes (mixed gender, 11 = 20) were obtained from
v

Inhibition experiments (preliminary): TMC114 was incubated with pooled human liver

microsomes in the absence and presence of four concentrations of the anti— HIV compounds

(0.02, 0.2, 2 and 20 uM). Both the anti-HIV compounds and TMC] 14 were added to the
incubation mixture as solutions in methanol (final concentration of methanol: 2.5%, v/V).

Controls were incubated without NADPH and without inhibitor. Before starting the reaction with I

TMCl 14, the incubation mixtures were pre—incubated with the anti— HIV compounds for 5

minutes at 37°C. Incubations without inhibitors were pre—incubated with methanol only. The

reactions were terminated by the addition of ice—cold acetonitrile. After centrifugation, the

supernatant was analyzed by LC-MS. TMC] 14 concentration was 5 uM. Incubations in the

presence of anti—HIV compounds were performed in duplicate. Controls and incubations without
anti-HIV compounds were incubated in triplicate. '

Inhibition experiments (final): TMC l 14 (concentrations of l, 2, 5, 10, 20, 30 and 5011M) was

incubated with pooled human liver microsomes in the absence and presence of the following

concentrations of the anti—HIV compounds: Delavirdine 10 pM, Saquinavir 5 uM, Ritonavir 0.1

uM, Indinavir 0.2 uM, Nelfinavir 1 uM, and Amprenavir 2 uM. Both the anti-HIV compounds
and TMC114 were added to the incubation mixture as solutions in methanol (final concentration

of methanol: 2.5%, v/v). Controls were incubated without NADPH and without inhibitor. Before

starting the enzymatic reactions with TMC] 14, the incubation mixtures were pre-incubated with

the anti-HIV compounds for 5 minutes at‘37°C. Incubations without inhibitors were pre-

incubated with methanol only. The reactions were terminated by the addition of ice-cold

acetonitrile. After centrifugation, the supernatant was analyzed by LC—MS. Incubations in the

presence of anti—HIV compounds were performed in duplicate. Controls and incubations without
anti—HIV compounds were incubated in triplicate.
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RESULTS:

Table 1. Inhibition of cytochrome P450—mediated metabolism of TMC114 by’delavirdine,

saquinavir, ritonavir, indinavir, nelfinavir and amprenavir

°/o inhibition of TMC114 metabolism

lnhbitor concentration of anti-HlVco_mpounds
— .

-n

    
 

 

  

   
   

Nelfinavir

- = no inhibition of TMC1 14 metabolism

. The calculated K, values of delavirdine, saquinavir, ritonavir, indinavir, nelfinavir and

amprenavir were 2.5, 1.6, 0.014, 0.28, 0.18 and 2.0, respectively.

Table 2. Average plasma concentrations of TMC114 and anti-HIV compounds

  
  
 

 

compound average plasma
concentration

TMC114 Cm... = 250 nglml

Cmax = 6000 ng/ml

-n547
67D9

5677

AmpIenavir 154 ug/ml 505.6 305—Mi.____ .W

 

molecular average plasma
weight concentration (pM)

 

  
  
  

  

m=0.46pM

C,:x=110pM
19uM

1.35uM

104w

3.8mm

546 pM
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CONCLUSIONS:

' Based on the Ki values and in vivo plasma concentrations of these anti—HIV drugs, delavirdine,

ritonavir, indinavir and nelfinavir are likely to inhibit TMCl l4 metabolism in viva while

saquinavir and amprenavir are minor to moderate inhibitors of TMC 1 l4 metabolism.
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TMC114-NC171

TITLE:

In vitro study on the potential ofTMC114 to induce CYP mRNA in cryopreserved

human hepatocytes

OBJECTIVES :1

To investigate the potential of TMCl 14 to induce liver cytochrome P450— (CYP) enzymes in
humans

METHODS: '

Briefly, the potential of TMCl 14 to induce cytochromes P450 (CYPs) was determined in

primary hepatocyte cultures established on collagen—coated 24-well plates from

cryopreserved human hepatocytes originating from 3 different donors that retained

acceptable attachment characteristics. After the establishment of the hepatocyte cultures,

human hepatocytes were treated for two consecutive days either with vehicle, with

various concentrations ofTMC114 (2.5 ”M, 10 uM, 25 uM, or 50 uM), or with the

positive control compounds, omeprazole (25 uM), rifampicin (25 uM), phenobarbital

(100 uM), or ritonavir (10 uM). Induction of CYP enzymes was assessed at the end of the

48 h treatment period, by measurement of the mRNA expression with TaqMan
quantitative RT-PCR.

RESULTS:

CYP mRNA expression in cryopreserved human hepatocytes:

Table 1. The mean fold induction of the different CYP-isoforms in cryopreserved human

hepatocytes treated with 2.5, 10, 25, or 50 uM TMC114, 25 uM rifampicin (rif),

25 uM omeprazole (ome), 100 uM phenobarbital (phe), or 10 M ritonavir (rit)

as compared to the control cells. Bold numbers indicate statistically significant

changes of the treated cells compared to the control cells as calculated with a

Paired student’s t test (11 = 3, p < 0.05)

Fold induction
Condition CYP1A2 CYPZBG CYPZCB CYP2C9 CYPZC1B CYP2C19 CYP3A4
 

 

con 1.0 1.0 3.0 1.0 1.0 1.0 1.0
2.5 1.3 2.3 3.3 2.0 1.7 1.7 3.4

T130114 10 1.3 3_’l 5.0 ~ 2.7 2.1_ 2.3 4.825 1.3 3.13 3.9 2.3 1.3 1.9 4.2
50 2.2 5.9 5.4 3.0 2.4 2.6 5.5
r'if 0.5 7.6 6.0 2.9 2.2 3.5 5.3

ome 22.0 4.5 2.3 1.7 1.5 1.8 2.4
phe 1.3 5.6 4.7 2.1 1.8 1.9 3.3

I'll 0.9 3. 7 3.1 2.4 2.1 2.3 4.9 
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Figure 1: CYP1A2 mRNA expression in control and treated cells, calculated as the

mean i: SEM from the three different lots of cryopreserved human

hepatocytes.
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Figure 2: CYP2B6 mRNA expression in control and treated cells, calculated as the

mean i SEM from the three different lots of cryopreserved human

hepatocytes. * p—value < 0.05, n = 3
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Figure 3: CYP2C8 mRNA expression in control and treated cells, calculated as the
mean d: SEM from the three different lots of cryopreserved human

hepatocytes. * p- value < 0.05, n = 3
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Figure 4: CYP2C9 mRNA expression in control and treated cells, calculated as the

mean i: SEM from the three different lots of cryopreserved human

hepatocytes. * p-value < 0.05, n = 3
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Figure 5: CYP2C18 mRNA expression in control and treated cells, calculated as the

mean :i: SEM from the three different lots of cryopreserved human

hepatocytes. * p—value < 0.05, n = 3
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Figure 6: CYP2C19 mRNA expression in control and treated cells, calculated as the

mean :E SEM from the three differentlots of cryopreserved human

hepatocytes. * p-value < 0.05, n = 3
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Figure 7: CYP3A4 mRNA expression in control and treated cells, calculated as the

mean :1: SEM from the three different lots of cryopreserved human

hepatocytes. * p-value < 0.05, n = 3
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CONCLUSION S:

Treatment of the cells with different concentrations of TMCl 14 resulted in a minor,

statistically non—significant mean 22—fold increase of CYP1A2 mRNA expression at the

highest concentration (50 pM). In comparison, treatment of the cells with 25 pM

omeprazole elicited an approximate 22.0—fold increase of CYP1A2 mRNA. However,

treatment of the cells with 50 ”M TMC114 resulted across the three batches of

hepatocytes in a statistically significant mean 5.9—, 5.4-, 3.0—, 2.4—, 2.6—, and 55-fold

increase of the CYP2B6, CYP2C8, CYP2C9, CYP2C18, CYP2C19, and CYP3A4

mRNA expression, respectively.

Further in vitro and in vivo studies may be needed to confirm the TMC] 14’s CYP

enzyme induction potentials. A CYP cocktail study will be conducted as part of Phase 4
commitment.
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TMCll4—NC137

TITLE:

Determination of the in Vitro transport characteristics of TMCl l4, evaluation of the

possible interaction of TMCl 14 as substrate and/or inhibitor with human P—glycoprotein,

and assessment of the effect of the anti-HIV drug ritonavir on TMCl 14 transport: an in

vitro study in Caco—2 monolayers

METHODS:

Transepithelial transport of TMCl 14 across cell monolayers:

Caco—2 cells (passage # 32) were seeded on 24-well cell culture inserts —“

M t at 63,000 cells/cmz. Cell culture medium consisted of DMEM supplemented
with 5% FCS, 1% NEAA, 1% L-glutamine and 100 U/ml Penicillin/streptomycin and was

replaced the day after seeding and every other day thereafter. At the day of the transport

experiments (21—22 days post seeding), the integrity of the cell monolayer in each insert was

evaluated by measuring transepithelial electrical resistance (TEER) before the transport

experiment and by determining the leakage of 14C— or 3H—mannitol during the transport
experiment. The appropriate dosing solutions were applied either to the apical (AP; 0.4 ml;

HBSS pH 6.5 + 10% FCS) or to the basolateral (BL; 0.6 ml; HBSS pH 7.4 + 10% FCS) side of

the monolayers to initiate transport experiments in the absorptive (AP to BL) or the secretory

(BL to AP) direction, respectively. Inserts were incubated at 37°C in a humidified incubator

containing 5 % C02. Cells were incubated for 120 min. Transport experiments were performed

in quadruplicate. Final total (labelled + unlabelled) TMCl 14 concentrations were 3, 10, 30, 100

and 300 pM. At the time of administration of the dosing solution (0 min), dosing solutions were

sampled in duplicate for determination of initial concentrations. Subsequently, during the

transport experiments, samples (100 pl) were taken from the acceptor compartments at 15 min,

45 min, 90 min and 120 min. The volume taken from the acceptor compartment upon sampling

was corrected by addition of 100 p] of the appropriate buffer solution (HBSS +10% FCS, at pH

7.4 or at pH 6.5 with 25 mM MES). At the end of the incubation (120 min), a sample was taken

from the solution in the donor compartment.

Eflecr ofTMC] 14 on bi-directz'onal transport ofthe P—glycoprotein substrate taxol across Caco-

2 monolayers:

The procedures were similar as described previously. TMCl 14 concentrations1n dosing

solutions were 0, 1, 3, 10, 30 and 100 11M. The dosing solutions were spiked with the 3—Htaxol
stock solution to obtain a final taxol concentration of 75. 8 nM.
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RESULTS:

1. Iii-directional transport characteristics of TMC]I4 across Caco-Z monolayers:

Table l: Transepithelial permeation of TMCl 14 across Caco-2 monolayers

P 1‘10“(m"3’i 1* SD "'
Condition Compound Asian!) #0 Basnlaterxl Eamhmnd I'D Apirsl Efilu: Rude

('5 in A4. (a B)

}:

4..9.,»'_.\r..c.at»4.   
2. Eflect ofTMC1 1 4 on b'i-directional P—gp-mediated transport 0ftaxol across Coco—2
monolayers:

Table 2: P-glycoprotein inhibitory effect of TMCl 14 in Caco—2 monolayers

   
  

 

Tan] P :31] *cmés 3; SD "5‘

Cumfitian. Compound Apical to 325.9me Bazalateial to figural Tami £11m Ratio
(B WAA to 3')

Email ufi’E-mml ml?) 1.0%. 133.1%: :9 5 3:13.33;
890' 1110:? 14.5 :tEIf: 3

2.73} 10.3» 15
14.5. :39 33
IE! 6: $5.9 ‘5;
5.45 iii? sf

; t x iapml :43 i 0.; J!  
CONCLUSIONS:

Bi—directional transport experiments with the P—gp substrate taxol demonstrated that

TMC114 has P—gp inhibitory potential. A clinical study is ongoing to investigate the

interaction between digoxin (a P—gp substrate) and darunavir.

The in vitro data also indicate that darunavir appears to be a P—gp substrate, however, the

clinical relevance of this in vitro finding at darunavir in vivoplasma concentrations of

, approximately lOuM is unclear.
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TMC114—NC113

TITLE:

The in vitro binding ofTMC114 to plasma proteins of rat, dog and human.

METHODS:

The plasma protein binding of TMC1 14 was assessed by equilibrium dialysis. Three

concentrations of TMC1 14 (100, 1000, and 10000 ng/mL) were used in human plasma.

The equilibrium dialysis system was made from 'M

w— based on the procedures described by Reinard and Jacobsen

(1989) A dialysis membrane with a molecular weight cut—off of 12, 000— 14,000 ~—
W.

—-—————-——-— was used. The pH ofplasma and phosphate—buffered saline

was determined before the start of each experiment. If the pH was not within the range 7.35—7.40,
1 M phosphoric acid or 1 M sodium hydroxide was added to adjust the pH.

The time required to achieve dialysis equilibrium was assessed by subjecting a nominal

concentration of 1000 ng/ml of TMC1 14 in human plasma to equilibrium dialysis for 1, 4, 8 and

24 hours. The data of this experiment were also used to examine the stability of TMC1 14 in
human plasma during equilibrium dialysis. The observed dialysis equilibrium time was used to

study the protein binding of TMC1 14. All equilibrium dialysis experiments were performed in

duplicate. The recovery of TMC1 14 from the dialysis system was determined for each sample.

After equilibrium dialysis the concentration of TMC1 14 was determined in buffer and plasma
compartments by LC-MS/MS analysis.

. RESULTS:

Table 1: The mean fraction of TMC114 bound to proteins after 1, 4, 8 and 24-hour

equilibrium dialysis of human plasma spiked at 905 ng/ml and the mean

recovery from the dialysis system
 

Time (h) Mean % bound Mean recovery (%) 

1 96.3 101

4 94.4 96.1

8 95.4 98.9

24 94.6 90.8WM
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Table 2: The mean protein binding of TMC114 in plasma of human at three
concentrations as determined by 8-hour equilibrium dialysis and the mean
recovery from the dialysis system.

— I - .

Species Mean observed Mean % bound Mean recovery (%)
concentration of

TMC114 in spiked

plasma (rig/ml)

' Human 94.0 , 95.8 i 12

800 96.1 127

_ 762*“? 92.3 110W

CONCLUSIONS:

TMC114 was found to be highly protein bound (>92%) in human plasma independent of
the concentration tested.

Appears This Way
On Original
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TMC114-NC215

TITLE:

The plasma protein binding and blood distribution of TMCl 14 in animals and man.

METHODS:

The plasma protein binding of TMCl 14 was studied by equilibrium dialysis.

Binding of TMC1 14 to purified human plasma proteins: The binding of 14C—rMc1 14 to purified
human plasma proteins was studied. Human serum albumin —— was dissolved in 0.067 M

Sorensen phosphate buffer pH 7.40 at concentrations of 6.0, 4.3, 2.0, 1.0, 0.5, 0.25 and 0.1% (w/v).

al-acid glycoprotein (’ —-’ was dissolved in 0.067 M Sorensen phosphate buffer pH 7.40 at

concentrations of 0.20, 0.15, 0.10, 0.05 and 0.02 % (w/v). The obtained plasma protein solutions

were fortified with 14C—TMCl 14 at 500 ng base-eq/ml (1.33 kBq/ml). Duplicate samples of the
different fortified protein solutions were subjected to equilibrium dialysis against 0.067 M

Serensen phosphate buffer pH 7.40 for 4 h at 37 °C.

Blood distribution: Fresh whole blood samples were obtained from five healthy male
adult subjects. Duplicate whole blood samples were fortified with l4C-TMC114 at a

concentration of 500 and 5000 ng base—eq./’ml (1.33 kqu’ml). Haematocrit values were

determined by centrifugation of haematocrit capillaries, containing an aliquot of the

whole blood samples, in a -——-— centrifuge. Duplicate fortified whole blood

samples were incubated at 37 °C for 30 min in stoppered test tubes in a -—

incubation bath. The tubes were gently twisted around 3—5 times during the incubation
period in order to prevent sedimentation of blood cells. At the end of the incubation, four

250—ul aliquots of the whole blood samples were taken for determination of the blood

radioactivity levels. The remainder of the whole blood samples were centrifuged at

approximately 1700 X g for approximately 10 min in aa centrifuge in

order to obtain plasma samples. Plasma levels of total radioactivity were measured in

duplicate lOO—ul aliquots. '
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RESULTS:

Plasma protein binding of TMC114:

Table 1: Plasma protein binding at different concentrations of l4C-TMC114 in

plasma of healthy male subjects. Each value represents the mean of two
‘ determinations

Species and sex Concentration (ng base- Percentage bound (0/5)

Man (male)

 
Table 2: Haematocrit, blood-to-plasma concentration ratio (Cb/C)

of TMC114, and fractions of TMC114 distributed to plasma water [fub(1-

H)], to plasma proteins [pr(1-H)] and to blood cells [fBC.H] at 500 and

5000 ng base-eq./ml in blood from male human subjects. Each value

represents the mean of two determinations

- Species (sex) fl
Man (male)

 
 
 
 

 
 

CbEC
at 500 El ngr’ml)

fubfi —H)
(at 500 2‘ ngiml)

fpp(1—H)
(at 500 I) ngmll}

 
 

 

 
 

Subject 1 0.7620 m
Subject 2 0.3444 ‘1
Subject 3 ‘ 0.7605.
Subjert 4 0.7236
Suh’ect 5 GEEK.) 

 
 

  
0. a 743
013444

01879
0.0357
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Table 3: Plasma protein binding of TMC114 at 500 ng baseeq./ml in solutions of

human serum albumin or (ll-acid glycoprotein at physiological

concentrations. Each value represents the mean of two determinations.

 
 

 
 

  
 

 
 

Percentage bound

- (Ct/b)

50.60

43 '38

28.30

17.03

8.59

10.1?

1.03

Percentage

unbound (9/0)

49.41

56.62

?1.?1

82.98

91.42

s9 84

98.93

Human serum albumin

{gliGO ml)

 
Percentage

unbound (9/0)

‘2 .95

5 .42

0cl—arkl—glycoprotein Percentage bound
(«ace ml (9/0)

0.20 97.06

0.15 94. 59

0.10 93.44

0.05 83.63

0.02 41 .01

16.57

59.00

.0“ LI

CONCLUSIONS:

TMC114 was found to be highly protein bound (> 92%) in human plasma independent of

the concentration up to 5000 ng/mL (the mean Cmax following 600/ 100 mg b.i.d. is

approximately 6500 ng/mL). In human plasma, TMC114 was mostly bound to ell—acid
glycoprotein and to a lesser extent to albumin.

Base on the haematocrit values, TMC114 appeared not to penetrate into red blood cells.
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4.2 Consult Reviews (including pharmacometric reviews)

NDA: 21—976

Compound: TMC-114

Submission Dates: 23 September 2005, 23 December 2005,
21 March 2006

Sponsor: Tibotec

PM Reviewer: Christine Garnett, PharmD

PM Team Leader Joga Gobburu, PhD

and Secondary
Reviewer

Executive Summary

Darunavir is an inhibitor of the HIV—1 protease and is being developed for the treatment

of HIV infectionin antiretroviral treatment-experienced adult patients. The recommended

oral dose of darunavir is 600 mg (two 300 mg tablets) bid taken with ritonavir 100 mg

bid and with food. Ritonavir is used as a pharmacokinetic enhancer of darunavir.

Recommendation

After reviewing the data presented in the PKPD analysis of the pooled phase 2b studies

and the population PK analysis, the pharmacometrics reviewer finds the analysis and

interpretation of the PKPD data by the sponsor to be acceptable. Individualized doses

above 600/100 mg bid to compensate for an increased ICSO value is not expected to

improve the response rate in antiretroviral experienced HIV—1 patients because of the less

than proportional increase in plasma concentrations with increasing dose. The toxicity of

darunavir above 1600 mg/day has not been evaluated.

Based on the population PK analysis, the following labeling changes are recommended:
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Summary ofImportant Clinical Pharmacology Findings

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 PI 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.

Exposure—response analyses consisted of graphical exploration of pharmacokinetic and

. pharrnacodynamic data as well as logistic regression analysis of exposure (loglO COh,

loglO AUC24h) or IQ (loglO IQCOh, loglO IQCss,av) versus response rates (1 log10

reduction of viral load and < 50 copies/m1 RNA) at week 24. The analysis showed that

there was a strong relationship between inhibitory quotient (IQ) and Virologic response.

Higher response rates were observed for higher IQ values.

The IQ is the ratio between trough darunavir Concentrations and IC50; therefore,

additional analyses were conducted to determine which of these two components was

primarily responsible for Virologic response. Within each IQ quartile, the exposure to

darunavir was comparable but the distribution of IC50 and fold-change values decreased

with increasing IQ quartile. Therefore, the primary driver for response rate is the FC at

baseline and response was less dependent on darunavir exposure. Increasing the dose

over 600/100 mg bid is not expected to compensate for an increased IC50 because 1) the

variability in IC50 values exceeds the variability in darunavir plasma concentrations and

2) plasma concentrations increase less than proportional with increasing doses.

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

between darunavir exposure (measured by AUC24h) and maximum change in
cholesterol, lipids and LFT markers as well as in the incidence of adverse events.

A population analysis of pooled concentration—time data from five phase 1 and two phase

2 clinical trials showed that the data followed a two-compartment model with first order

absorption. Oral clearance was modeled as a function of alpha-1 glycoprotein (AAG)

, concentrations and total daily dose of darunavir. For 1200 mg/day dose (corresponding to

the 600/ 100 mg BID dosing regimen) mean population parameter parameters for CL/F at

a normal AAG concentration of 90 mg/dL was 11.2'L/h (B'SV, 26%). CL/F decreased

with increasing AAG concentrations: estimates for CL/F were 5.9 L/h at AAG

concentration of 200 mg/dL (maximum observed) and 18.9 L/h at 40 mg/dL (minimum

observed). At the normal AAG concentration of 90 mg/dL, CL/F decreased to 7.3 L/h for

a 400 mg/day dose. Volume of distribution (V/F) was 122 L (BSV, 88%).

Covariates assessed were age, body weight, creatinine clearance, sex, race, hepatitis B/C

co—infection and HIV-1 infection. Statistically, there was a significant effect of body

weight, creatinine clearance, sex, and hepatitis B/C co—infection on CL/F. These effects,

however, had minimal effect on reducing the between—subject variability and the

difference between the high-low values of covariates were less than 30%. Therefore,
none of the covariates were retained in the model.
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Based on the population pharmacokinetic analysis of darunavir, dose adjustments are not

required for race, gender, moderate renal impairment, hepatitis B or C co—infection, and

age greater than 65 years. '

The population pharmacokinetic model was used to estimate the increase in exposure to

darunavir with the commercial formulation. The relative bioavailability was estimated as

1.18 (BSV, 26%) in HIV—1 patients. 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 AUCtau ratio for the commercial

formulation relative to the clinical formulation 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.

Christine Gamett, PharmD.

RD/FT Initialed by Joga Gobburu, Ph.D.

cc: NDA 21-976, HFD—, HFD—860 (Gamett, Reynolds, Arya, Gobburu), Central

Documents Room (CDR—Biopharm)
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ProbabilityofBeingaResponder

Question-Based Review

What are the characteristics of exposure-response relationships for efficacy?

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 I 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 (IQ) is the

ratio between steady—state trough concentration and the baseline IC50 value. Larger IQ

values are correlated with a higher response rates using logistic regression analysis.

Log Reduction in Viral Load RNA < 50 Copies/mi

    
0 1 2 3 4

LOG10(|Q) LOG10(COH)
0. 1 2 3

LOG10(iQ) LOG10(COH)

ProbabilityofBeingaResponder
The figure below summarizes darunavir exposure, IC50, and fold—change values by
darunavir IQ quartile. As illustrated, patients with the lowest IQ values in Q1 (and lowest

response rate) have the highest IC50 values (increase in resistance). Fold—change (FC) is
a measure of the fold—increase in the IC50 value relative to a standard IC50 value for a

wild-type HIV-1 virus with no mutations. Patients with the lowest response rate have the
highest darunavir FC at baseline.
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The relationship between trough concentrations, lCSO, and IQ values is shown in

following three—dimensional figure. Patients who were responders (defined as >1 Log

reduction in viral load by 24 weeks) are indicated by “l ” and nonresponders by “0.”

Patients with the highest IC50 values are highlighted using the smaller font size. Patients

With the highest IC50 values (greater than the 751h percentile) have a clinical benefit from

higher darunavir exposure; thereby supporting the 600/100 mg dose.

Log“)\m 2.1m3mmMm 
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A key question is 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 larger IQ quartiles.

Hypothetically doubling of the trough concentrations, would increase the IQ to a value
that falls within second IQ 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. The

toxicity of darunavir at doses above 1600 mg/day has not been evaluated.
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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 AUC24h) and maximum

change in cholesterol, lipids and LFT markers as well as in the incidence of adverse
events.

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 600/1 00 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.

The following table presents the number of subjects, response rate and median (range) of

IQ values for subjects in the 600/ 100 dose group who had trough concentrations and IC50

values either lower or higher than the respective median values calculated from all

subjects in the phase 2b studies. As shown, subjects with low ICSO values had the best

response rates regardless if they had low or high trough concentrations. The response

rates were lower for subjects with high ICSO values.
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Trough Concentrations

Median: 2278 ng/mL

_“
600/100 mg BlD

L

N — 4 N = 39

100 % 84%

[C50 '986 (420-1746) . 3240 (842-23000)

Median: 7.8 nM N = 5 N = 43
40% - 65%

89 (10—405) 195 (10-1167)

 
Are there any proposed labeling changes?

Based on the population pharmacokinetic analysis of darunavir, there was a significant

effect ofbody weight, creatinine clearance, sex, and hepatitis B/C co-infection on CL/F.

These effects, however, had minimal effect on reducing the between—subject variability

and the difference between the high-low values of covariates were less than 30%.

Therefore, dose adjustments are not required for race, gender, moderate renal

impairment, hepatitis B or C co—infection, and age greater than 65 years.
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Based on the population PK analysis, the following labeling changes are recommended:
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Reviewer’s PKPD Graphical Analysis

The reviewer conducted a graphical analysis of the PKPD data to independently assess

the sponsor’s conclusion that therapeutic drug monitoring is not warranted for darunavir

because fold-change in IC50 is more predictive of Virological response than darunavir
exposure.

Data for this analysis came from the following sources:

1 . \“aCdsesub l "xcvsprod‘xN 021 97610006\m5\53-c1in-stud—rep‘x5 34—rep—h uman-pd-

‘ stud-=5342—paticut-pd-stud-rep\tmc1 l4-c926\datascts\analvsis\xpk.xpt

2. EKCdsesubl‘xevsproci"-.N()2 l976\0006‘xm5“-.53~c1in‘stud-replt534-rep-human—pd—

stud‘iS342—patient—pd-stud—rcg“-.tmcl l,4-0926Kdatasets\anaLvsis\xpk___ae.xpt

3. \‘xCdsesubl‘kevs n‘o<l“=.N02l97610006‘am5\53—c1in-stud-re \534-1‘0 —human- id-
stud‘25342— atient Jd—stud-re \tmcl14—c926\datasets\analvsis\x k labox t

  

   

As shown in Figure 1, exposure to darunavir increases less than proportional with

increasing dose; median values of AUC24h and C0h increased by 60% and 50%,

respectively, when the once daily dosing regimen increased from 400/ 100 mg to 800/100

mg QD and median values of the same parameters increased by 30% when the twice-

daily regimens increased from 400/100 to 600/100 mg BID.

Figure I. Darunavir exposure by dose group. The notch on boxplot represents the

median, the dark blue area represents the 95% confidence intervalfor the median, 50%

ofdata lie within the box, and 100% ofdata lie within the whiskers.
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There is a dose—dependant reduction in viral load. Figure 2 shows that the 600/ 100 mg

BID dosing regimen reduces the viral load more than the other dosing regimens. Viral

load reduction is maintained over 60 weeks (after this time all subjects were switched to

the to—be—marketed formulation of 600/ 100 mg BID).
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Figure 2. Viral load reduction by dose group. Points are observed valuesfor individual

subjects and'the lines are the loess smooth within each dose group.
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Study Week

 

Figure 3 illustrates that the inhibitory quotient (IQ) was found to be a stronger predictor

of virologic response at week 24 compared to trough darunavir concentrations. The

probability of being a responder is increased with increasing 1Q. The response rate is

slightly higher in patients who receive enfiivirtide in addition to darunavir (Figure 4).

For these analyses, IQ and trough darunavir concentrations values were loglO—

transformed to minimize the impact of extreme values (Figure 6).
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Figure 3. Probability ofpatients achieving I log reduction in viral load or reduction of

HIV-1 RNA to less than 50 copies/ml by inhibitory quotient (IQ) or trough

concentration. The lines represent the mean and 95% confidence intervalfor the
probability ofresponse. Thepoints on the lines represent the average response within

each IQ or trough concentration quartile. I

Log Reduction in Viral Load RNA < 50 Copies/ml

  
O 1 2 3 4

LOG10(IQ) LOG10(COH)
0 1 2 3 4

LOG10(IQ) LOG10(COH)

  ProbabilityofBeingaResponder ProbabilityofBeingaResponder
Figure 4. Viral response at Week 24 vs. IQ stratified by concomitant use ofenfuvirtia'e
(T20). '

1 Log Reduction in Viral Load

Wilh T20

  ProbabilityofBeingaResponder
LOG10(IQ) LOG10(IQ)

Figure 5 shows that subjects within each IQ quartile have comparable exposure to V
darunavir, and that the driving force for response is related to the baseline 1C50 value.

Patients with higher IC50 values have lower probability of response. This is directly

related to the increase in P1 mutations. Fold change (FC) measures the increase in IC50

relative to a standard wild type virus: the higher the FC the more mutations in the virus.

For these plots, IC50 and fold change values were logIO-transformed to minimize the

influence of extreme values in the displays (Figure 6).
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Figure 5. Boxplots oftrough concentrations, 1C50 values andfold change values by IQ

quartile. The notch on boxplot represents the median, the dark blue area represents

the 95% confidence intervalfor the median, 50% ofdata lie within the box, and 100%

ofdata lie within the whiskers.
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Figure 6. L0g10—Transf0rmed and untransformed distribution ofIQ, C0H, and IC50
values.
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Evaluation of maximum change from baseline in laboratory values (LFTS, lipids, and

cholesterol) and presence of ABS by body system (rash, psychiatric, nervous system, GI,

cardiac, lipid, glucose, and liver) are shown in Figures 7, 8 and 9.

Figure 7. Maximum Changefrom Baseline in Lipids and Cholesterol Markers by

A UC24h Quartile
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Figure 8. Maximum Changefrom Baseline in Liver Functional Tests by A UC24h
Quartile
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Figure 9. Proportion ofPatients Experiencing AEs Stratified by A UC24h Quartile
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Sponsor’s PKPD Analysis (report tmcl 14—c926-cpkpd)

Clinical Trials

The data used for the PK—PD analysis were obtained from two ongoing Phase 2b clinical

trials: TMCl l4—C202 and TMC114—C213 which are referred to as C202 and C213,

respectively, in this review. The following table describes the study design of each study.

340



 

 
 

 

C202 C213

Randomized, controlled Randomized, controlled

(standard of care), partially (standard of care), partially

blinded, two-part hybrid blinded, dose-response trial

dose—response trial.’
Included a 2—week

functional monotherapy.

HIV—l infected subjects
who are 3-class

experienced and receiving

PI for >8 wks prior to

screening; have plasma
HIV-1 RNA > 1000

copies/ml; and have at least

1 primary PI mutation.

Excluded hepatitis co-
infection.

278/201

  
 

 
 

Study Design

 
 

 
 
 

  
 

 
 

 

 

  
 

 
  
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 

HIV—l infected subjects

who are experienced to

treatment; have plasma
HIV-1 RNA > 1000

copies/ml; and have at least

1 primary PI mutation.

Included hepatitis co-
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Control group (53, 47/6)
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M/F) 800/100 qd (56, 50/6) 800/100 qd (63, 55/8)

400/100 bid (55, 52/3) 400/100 bid (63, 50/13)

600/100 bid (57, 53/4

Change in viral load

Decay rates of change in
viral load

Changes in CD4 and CD8

Proportion with 0.5 and 1.0

log10 drop in viral load

Time to loss of Virologic
res onse

600/100 bid (65, 55/10

Change in viral load

Changes in CD4 and CD8

Proportion with 0.5 and 1.0

log10 drop in viral load

Time to loss of Virologic

response

 
 

 
 
 
 
 
 

 
 
 
 
 
 

Endpoints

 
 
 

The demographic characteristics were comparable between the treatment groups. The

majority of subjects were male (88%) and Caucasian/White'(72.6%). The median age

was 43 y (range: 20 to 75 y) and median weight was 72.6 kg (range: 36 to 136 kg). Study

C202 had had a higher median fold changes in EC50 values (FC) compared to study

C213. The percentage of subjects with a FC S 4 was 47% and 54% in studies C202 and

C213, respectively.
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PK/PD Analysis

Pharmacokinetic Parameters

The pharmacokinetics of darunavir in C202 and C213 were derived via two methods: full

pharrnacokinetic profiles in a subset of patients, and sparse sampling for population pk

analysis. Standard non—compartmental methods were used to calculate exposure

parameters for subjects with full pharmacokinetic profiles.

The population PK model was a 2-compartment model with sequential zero- and first—

order absorption. No covariates were included. Model parameters are shown in the table

below. The performance of the model was evaluated using a posterior predictive check

and comparing the empirical Bayesian parameter estimates between the rich and sparse

data in HIV—1 infected subjects.

PopPK Model Parameters (Source: Table 4 TMC114-C925/Section3.4)

Parameter Estimate (BSV)

. CL/F, L/h 9.81 (35%)

Vc/F, L 82.3 (52%)

CLlc/F, L/h 21.4 (54%)

Vp/F, L . 85.7 (43%)

Ka, h-1 2.42 (159%)

K0, h ' 2.46 (not estimated)

Fm; (to Study 129) 0.794 to 1.42

Residual error, CV% 33%

Comparison Between Empirical Bayes’ Estimates on the Basis of Sparse or Rich

Data in the Same Subject (Source: Figure 2, TMC114-C925/Section 3.1)

AUC: Sparse vs Rich Ctrough: Sparse vs Rich

50170E” Ei a:
‘- 1:8:

?§ 23‘;
v at

‘5'? 53-8;
i. 0%:.5 1'}g ._*0 490v c
to SC
Z§ v,”
m ._
a. “70Q
‘0 9:8   

40090 80000 120000 1000 3000 5-066

Rich data AUC {ngh‘mL} Rich data £1.60th {ngimLfiu
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Summary of Population PK Parameters Estimated from PopPK Model by Study

and Dose Group (Source: Tables 12 and 16 TMC114-c926/Section 4.3.2)

400/100 mg qd 800/100 mg qd 400/100 mg bid 600/100 mg bid
Values shown as Mean (CV%), Geometric Mean 

 

 

Study C202 N=56 N=56 N=52 N=55

AUC24, ng.h/ml 61544 (39%), 97405 (40%), 96791 (29%), 136393 (26%),
57009 89779 93027 131635

C01,, ng/ml 1361 (58%), 1951 (57%), 2786 (38%), 3862 (33%),
1147 1676 2596 3631

Study C213 N=62 N=62 N=6l N=64

AUC24, ng.h/ml 55182 (38%), 88394 (31%), 102138 (26%), 114646 (22%),
54793 87973 100576 113314

Cab, ng/ml 1324 (55%), 1974 (45%), 3197 (31%), 3334 (29%),
1269 1903 3073 3249

Combined N=118 N=118 N=ll3 N=1l9

Studies -

AUC24, ugh/ml 58201 (39%), 92670 (36%), 99678 (27%), 124697 (26%),'
5676 89845 95592 123336

COh, ng/ml 1342 (56%), 1963 (51%), 3008 (35%), 3578 (32%),
1258 1840 2806 3539

Comparison between PK parameters calculated by non—compartmental (Substudy)
and population PK methods (Source: Tables 9 and 12 TMC114-c926/Section 4.3.2)

Media 11
DarunmirfRitonm-ir

4.00100 mo : ..d

33,3

N = number of subjects with data

Daruimrir/Ritonm'ir
8011/1043 {11211.

Pop
PK

Pop PK = population pllammcokinetics; ‘39-" = week.
Source: Supporting-Data Display 3, Supporting Data Display,. 7

Darunavir lnhitory Quotients

Dai'unnviw'Rironm'ir
4110/1013 ma 1).]d.

Substudr Pop

DarunafiriRonnavir

6—30100 in 13.111
Sub—tutti: PopPK PK

i5 13 
The IQ was expressed as the drug concentration divided by the HIV 50% inhibitory
concentration (IC50) of the drug. The IQ was calculated by two methods: one based on

trough concentrations (IQCOh) and the other based on the average steady—state

concentration during dosing (IQCss,av).

IQ values increased with increasing doses in both studies. The large variability in IQ

values is primarily due to the large variability in baseline IC50 values.
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Summary of Uncorrected (for Protein Binding) Inhibitory Quotients by Study and

Dose Group (Source: Table 88/TMC114-C202/Section 4.7.2.5, Table 85/TMC114—

C213/Section 4.7.2.5)

400/100 mg qd 800/100 mg qd 400/100 mg bid 600/100 mg bid

Values shown as Geometric Mean (range) 

Study C202 N=56 N=56 N=52 N=55

chss,av 396 (6-8890) 883 (2—19192) 765 (32—18182) 993 (17—29761)

lQCOh 196 54-5702) 397 (1—7747! 512 (28-11287) 657 (l 1-23000)
Study C213 N=62 N=62 N=61 N=64

Ichs,av 477 (1 1—51159) 1040 (33- 728 (12-11110) 1120 (13—

19305) 19385)

IQCOh 256 (6-30512 524 (18—9091 538 (8—81 13 769 (10-13648

Combined N=114 ' N=l l6 N=111 N=118

. Studies

chss,av 436 (6—51159) 962 (2-19305) 745 (12—18182) 1059 (13-
297610

lQCOh 225 34-305120 460 ( l—909l) 526 (8-11287! 715 (IO-23000)

Pharmacodynamic Parameters

The efficacy markers used for analysis were virologic response at Week 24; proportion of

subjects with at least 1.0 or 0.5 log10 decrease in plasma viral load; proportion of

subjects with plasma HIV—1 RNA levels <50 or <400 copies/m]; time to virologic failure;

change in loglO plasma viral load; and immunologic change determined by changes in
CD4 cell counts.

Safety parameters investigated were maximum change from baseline in the following

parameters: HDL, LDL, total cholesterol, trglycerides, ALT, AST, alkaline phosphatase,

GGT, bilirubin, heart rate, PR interval, QRS width, and QTCF.

PK-PD Relationships

Relationships between AUC24 and Cmin and efficacy markers were determined using

graphical and statistical methods. Statistical models included both ANCOVA and logistic

regression models.

Efficacy Markers

Graphic displays as well as statistical analyses demonstrated that the IQ was the strongest

predictor of efficacy and virologic response, with the relationship being primarily driven

by the baseline FC and less by darunavir exposure.
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Percentage Virologic Response (2 1 log10 decrease) at Week 24 by Darunavir

lQCOh Grouped in Quartiles

1.0 ‘:= 133  

i33<£0<=435 - " v 61%(nzeii)

80 '3/2 in: "4:5 ‘;435 < IQ <= 343!  
K) ;> 143'?

  
F“_T—E—l——l—1
0 BO 40 59 E20 100

“2":- Véro-fiogic Response (>= 1 log drop1-TLOVR 31 Week 2%:

Left. Percentage Virologic Response (2 1 log10 decrease) at Week 24 by Darunavir

Fold Change Grouped in Quartiles. Right. Percentage Virologic Response (2 1 log10

decrease) at Week 24 by Darunavir AUC24h Grouped in Quartiles

FC {:34 8331;511:103}

1.5 < FC <= £3 ?E—% [11:95}

in} (a FC <= 17.1

 
 

FC 72 1.7.?

| | l l f 1
0 2O 40 EC 86 105

‘El‘n Vuclogic Response (v: 'I log dropi»TLG‘JR 2.! Week. 24

AUG ‘-It as min(c, 0.

e66); -: AUL‘, ._ 24937:: .

895-70 4 AUG <= ”555% 
1; an 5:3 so am

 fire-logic Response 94: 1 log dram-TLGVR

ANCOVA modelslwere performed to investigate the relationship between the changes in
log10 viral load and the pharmacokinetic parameters (log10 AUC24h and log10 COh)

including covariates ofbaseline log10 viral load, number of sensitive NRTIs, and

darunavir log10 FC, and use of T20. The same analysis was conducted using log10
Ichs.ave and log10 lQCOh values.
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Results of the ANCOVA model showed that antiviral activity is strongly correlated with

the IQ of darunavir, with the relationship driven primarily by fold-change and less by

exposure to darunavir.

ANCOVA Results for Reduction in Viral Load: Significance Values using

Pharmacokinetic Parameters (top table) and IQ Values (bottom table) (Source:

Table 21/TMC1l4—C926-cpkpd/Section 4.5.1.2 and Table 23/TMC114-C926-

cpkpd/Section 4.5.2.2)

_ Number of Use of
Response Baseline Sensitive Enfufii‘tide Dai‘unafir
Parameter .417sz Cub Viral Load NRTIS iii OER FC

Change in Viral
Load Week 2

Change in Viral
Load Week 24  
DAVE Week '24

Note: p-i-‘alues of covariates are from the models with .AUCgh as the. pliamiacokinetic parameter. For Ca. the p-
a—alues of the covariates are Slimlaf and in this table only the p—valiies associated Willi AUCgih are mentioned.

Source: Supporting Data Display 11

Number of Use of

Response Baseline Viral Sensitive Enfmir'lide in
Parameter I 5 CM. I O .; uh Load NRIIs 0BR

Change in Viral
Load Week 2

Change in Viral
Load Week 24
DAVG 'Week 243:

Note: paralues of covariates are from the models with 1Q... as the. phariiiacokinetic parameter. Eor IQC-jg the 1}
values of the covariates are similar and in this table only the p—i-‘aiues associated mm ICCEEM are mentioned.

 
Smirr‘e‘ Sim'nm‘tincr Data Ursula? 7“:

A logistic regression‘model was also performed to investigate the relationship between

response parameters and the pharmacokinetic parameters using the same covariates as in
the ANCOVA model.

Results of the logistic model showed that virologic response at week 24 is strongly

correlated with the IQ of darunavir, with the relationship driven primarily by fold-change

and less by exposure to darunavir. Subjects taking T20 have increased virologic response.
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Logistic Regression Results for PD Response: Significance Values for

Pharmacokinetic Parameters (top table) and IQ values (bottom table) (Source:

Table 22/TMC114-C926-cpkpd/Section 4.5.1.2 and Table 24/TMC114-C926-

cpkpd/Section 4.5._2.2)

_ Number of [$9 of
Response Baseline Sensitive Eufuurtide Barnum-1'1
Parameter AFC 1 C Viral Load XRTIS in OER EC
4-406 \Veek 2
<50 Week 2

>1 leg” Week 2.
75513.5. 10gmuffik 2-
{£406 W'eek 24
{-150 W'eek 24

>1 leng'eeé; 24
>95 iongeek
24

Note: p-values of covariates are from the models with AUC‘H as the phanmeokmetie parameter. For can the p-
miues of the emanates are similar and in this table only the p-vaiues associated with 9115':th are mentioned.
Source: Sweating Data Disuiav 13

Number (if Use of

Response Baseline ‘1'31'23} Sensitive Enfm-irtide in

F‘alameter I“I05m I c. 011 Loadl 33135 0BR

 

  
«400 171caek”
<50 11''eek;"

~1 iogm Week 2
T7435 iongeek 2
@403 ~Week 24
<50 Week 24

:41 loglgWeeic 24
3130.5 iogggWeek
24

   
Note: p—aahtes ofcozm'ates are from the models with 1Q;M, as the phanmcoldnetic parameter For IQ: 3:; the p—

{alues ofthe emanates are similar andin this table duly the p-‘Laiaes associated with IQ;-M are mentimed
Scurce: Suppmting Data Dismay“.1

Exposure Toxicity Analysis

The sponsor concluded that there were no apparent relationships between the

pharmacokinetics of darunavir and the maximum changes in laboratory and ECG
parameters tested.

No associations were found between exposure to darunavir and changes in liver function

test values or lipids. In the analysis by dose group, lipid—related events were more

commonly reported with the darunavir/ritonavir b.i.d. regimens than with the q.d.

regimens. Ritonavir concentrations were also higher with the b.i.d. regimens than with

the q.d. regimens, therefore this relationship between dosing regimen and lipid related
events may have been influenced by the increased ritonavir concentrations with the b.i.d.

regimens.
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Sponsor’s Conclusions

Together with the efficacy and safety results of the clinical trials, this PKPD analysis
provided additional evidence to support the 600/ l 00 mg bid dosing regimen in treatment—

experienced HIV—l infected patients.
1. The pharmacokinetics of darunavir is not proportional between different dosing

regimens. A 100% increase in dose between the 2 qd regimens resulted in ~ 60%

increase in median AUC values, and a 50% increase in dose between the 2 bid

regimens resulted in ~l 8% increase in median AUC.

A further increase in dose beyond 600/100 mg bid is not expected to provide
clinically meaningful increase in virologic response. Results from ANCOVA

analysis suggest that a 10-fold increase in dose is required for an additional
0.510g10 reduction in viral load.

The analysis showed a strong relationship between IQ values and antiviral activity

and virologic response. The analysis also showed the stronger predictor of

virologic response is the darunavir fold—change and not exposure to darunavir.

There was no relationship between darunavir exposure and maximum changes in

laboratory parameters, vital signs, or ECG parameters.

Monitoring resistance to darunavir is a more relevant diagnostic tool to guide the use of

darunavir than therapeutic drug monitoring.
1. The virologic response is mainly driven by the IQ, with this relationship being

driven primarily by darunavir fold-change at baseline.

The variability in IQ values is caused by a large variability in IC50 values

(~2500-fold difference between lowest and highest observed IC50) relative to

exposure in AUC or C0h (~3.l—fold and 59—fold difference between lowest and

highest observed values).

Given the less than proportional pharmacokinetics of darunavir, an increase in

dose beyond 600/ 100 mg 'bid is not expected to provide clinically meaningful

increase in virologic response.

Sponsor’s Population PK Model (TMCll4-c927a)

Population PK Dataset

The final analysis dataset consisted of 5 80 subjects, with 5082 records containing plasma

TMCl 14 concentrations. Rich concentration-time profiles were available in 168 subjects

(109 subjects from Phase I studies and 59 subjects from Phase II studies). Sparse data

was available in 470 subjects (all from the Phase II studies) of whom also rich

concentration-time profiles were obtained in 58 subjects. The TMC] l4 dose range was

400—800 mg bid and 400—1200 mg qd. The longest exposure in the dataset was 48 weeks.
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Clinical Trials Included in Analysis

The data included in this analysis originated from five Phase I and two Phase IIb studies.

A summary of each study is shown in tables below.
Table 1 Summary of Phase I dam included in the analysis

5ketoccnazc-Ee CD1 Repeated m '5- fez. escalation
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Table 2 Summary of Phase II data innluded in the analysis

Item Study 006 Study (307
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Table 4:-S-ummary of continuous cavariates far the Subject; included in the analysis.statistic bid
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Handling of missing data

The following plasma TMCl 14 concentrations were excluded from the analysis:

- Samples for which no record of closing on the same day or previous day was
available.

- Samples that were reported to be taken more than 25 h after the last reported

dose for bid dosing or more than 40 h after the last reported dose for qd dosing

(applicable for data from the Phase II studies C202 and C213 only; exclusion of

14 data records).

- Pre-dose samples that were taken more than 1 hour prior to dosing (exclusion of

12 data records).

- Samples with a measurable TMC114 concentration at baseline (i.e. before the

start of treatment). This was observed in subjects 202—9603 and 202—0419

(exclusion of 2 data records). . '

- Sparse samples for which the time of dose waseither missing or recorded to
have occurred at midnight (exclusion of 5 data records).

The excluded data were not considered for re—analysis using the final model.

Handling of outliers

Outliers, which'are data points in the dataSet that appear to be outside the norm for that

dataset, were identified as such based on inspection of the output from initial satisfactory

runs. The impact of the presence of these outliers on the model parameters was evaluated

in the analysis.

Graphical Analyses of Data

Exploratory graphical analysis of the observed data for 168 subjects with full

pharmacokinetic profiles was performed prior to modeling the data. This analysis showed
the following:

1. A two-compartmental model is probably appropriate to describe the data.

2. Plotting the AUCtau and apparent total oral clearance values against the total

daily dose, shows a consistent dose—dependent change in the pharmacokinetic
parameters.

3. Individual AUC and apparent total oral clearance values are related to individual
AAG concentrations.

4. Subjects with HIV—1 infection; had higher AAG concentrations.

PopPK Model

NONMEM V level 1.1 ~-—-—————-—— was used for the population
pharmacokinetic analysis using Digital Visual Fortran version 66A. The computing
environment was a Dell Precision 650 Workstation with dual Xeon Processors at 2.8

GHZ, running Windows XP.
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Structural and Random Variance Models

A two—compartment model with first—order absorption without a lag time was used to

describe the darunavir concentration—time data. The sponsor evaluated more complex

absorption models but not provide significant improvements to the model.

The model was parameterized with CL/F and V/F. CL/F was modeled as a function of

AAG concentrations according to the following equation:

CL /Fi = CL,” [—1—] o e”'_ 1 + K .4FF * AA G

Where CLINT is the intrinsic clearance, KAFF is the affinity constant of the TMC114—AGG

complex and AAG is the AAG concentration in mg/dL. Implementation of this model

allowed the clearance within an individual to vary during the course of treatment

according to AAG concentrations.

CL/F was also modeled according to dose to account for the less than proportional

increase in exposure with increasing doses of darunavir. The dose effect was applied as
follows:

0

CL/FiZCLmr ‘__1__ .[TDD) .617,»1+KAFF*AAG 1200

Where TDD is the total daily dose. The cause for the increase in clearance with respect to

dose is not known but the sponsor suggested that it may be due to a potential saturable
binding of darunavir to AAG or induction of its own metabolism.

Model Implementation of CL/F OB}

2-C, first CL/F*EXP(ETAcL) 761 14.696

order input,

no lag, CCV
model for

residual error

2—C, first CLINT*(1 / ] +KAFF*AAG)*EXP(ETACL) 75462.309

order input, (—652.387)
no lag, CCV '
model for

residual error _

2-C, first CLINT*(1/1+KAFF*AAG)*(TDD/l 2OO)A2*EXP(ETACL) 75324.833

order input, (—789.863)
no lag, CCV
model for

residual error

(run 019)
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Base Model Parameter Estimates 

Parameter Estimate (BSV)

CL/F, L/h 41.4 (27%)

Vc/F, L 115 (65%)

CLIc/F, L/h 15.4 (57%)

Vp/F, L 82.5 (65%)

Ka, h—1 0.404 (51%)
Influence of TDD 0.386

KAFF of AAG, dL/mg 0.03

Residual error, CV% 34% 

Covariate Models

There was a statistical effect of body weight, creatinine clearance, sex and hepatitis B/C

co-infection on CL/F. However, these covanates had little impact on reducing the BSV

for clearance and the sponsor did not retain any of them in the final model.

Univariate Covariate Model Results
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Continuous covariate relationships for random effects on clearance. The line
indicates the trend in the data
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The final model was the same as the base model except the sponsor added a covariance

between the variances of Vc/F and ka. Addition of this parameter decreased the objective

function by 42.777. The correlation between Vc/F and ka was 0.61.
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Final model parameters and goodness—of—fit plots are shown below. There were several

concentrations with large weighted residuals (WRES>10). These outliers had little impact

on estimation of model parameters and, consequently retained in the dataset.

Final Model Parameter Estimates

Parameter Parameter Parameter Parameter [IV

Estimate SEE 4355: EstimateCV %

5.529 : .CL.,-.fF (Ljhj;
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mg? {L} m 10.0

Qg'F {uh} ' . 1.5:

V3}? {L} ., 3:94

KA {we} - .r a 0.037% 
Residual Error . 0.06558
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Goodness—of-Fit Plots for Final Model with High Residuals excluded.
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The final model parameters were used to simulate 100 datasets. For each of the simulated

datasets, Ctrough, AUC and CL/F were calculated for each subject. The distribution of

median values obtained from the 100 simulated datasets was compared to the same

parameters calculated from the observed dataset. '

The sponsor concluded that the model is capable of simulating the concentrations that

were used for model development.
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Predictive Check: Comparison of the distribution of simulated AUC and observed
values.
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Predictive Check: Comparison of the distribution of simulated Cm. and observed
values.
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Application of PopPK Model (TMCI 14—C927b)

The population PK model was used to provide empirical Bayesian feedback of exposure

on sparse samples that were obtained from subjects that were switched from the clinical

trial formulation to the commercial formulation.
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Data

The data that were included in this analysis were from subjects in studies C202, C213,

and TMCl l4—C215 that received darunavir as the new 300 mg commercial formulation.

Study TMC114—C215 (referred to as C215) was an open-label, follow—up, safety and I

efficacy study in 460 HIV subjects. The following table summarizes the available data.

Subjects who contributed data to the model development dataset retained their

pharmacokinetic parameters, with the exception of CL/F which was allowed to vary

according to AAG concentrations.
Clinical trial data

Item Study 6 Study 7 Study 3

Aim Doze finding study in Dose finding stands" 1. Gpen-éabel filéifl‘s‘i-lij} to
patienézs patients evaiuate safety and

"Winter: Code TMCI 14'CZQZ T3~§C11=2~C233 Tlv'ltlllt‘é-CZIS

No. of mbjects 319 HRH subjects 318 é-fl‘xH subjectg 46E: H94? SGlEjEDZE
T a

Data used Sebjee‘ts receiving new Eubjeczs receiving SEW 3271‘demvo’ subjetis
foémalaitéon formulatmn

204 subjects 235 subjects

£09 mg Cid, 390mg qé, 451:3 mg {3%, 808 mg QC‘ 501) my; {bid {commertial
40%? mg ere ad 50!} mg 40-? mg bid and 630 mg tablet fuz'muiaticn F5325»)
bid {C leBl Trial bit? {Ciinical Trial
:‘ermuéatims 83%: and Formuiations F0231 and

F082} F602}

60?.) mg bid immmerciai 6’30 mg bid (commercial
tabiet formulation FBI: 3 table: formusatiost FDIE}

161C: mg {19‘ or bid 160 mg bid

- 8 {week 2, 4, 8, 12, .-..- *' -. ._ . . .c, . , . s n ,n _ t
‘30.. n. eff _,

E
.41

l‘vtultipi

1 < 7' over a QE—tiieeii 1 - 7 ear-er a 95-week 1 — 6 over the 24—week

time parsed time period time eerie-:2

LC-WSfléS ~

 
To estimate the relative bioavailability of the commercial formulation, the sponsor fixed

all model parameter and only estimated the population estimate and between—subject

variability for F. This updated model was then used to calculate model predicted
estimates for AUC for the clinical and commercial formulations of darunavir. Two one—

sided t-tests were performed to assess the impact of the higher bioavailability of the
commercial formulation.

Results

Empirical Bayesian estimation was performed using NONMEM version V, using the

MAXEVAL=0 option in the $ESTIMATION record. Goodness-of-fit plots for the

feedback analysis are shown below. Bias is clearly evident in the plots and provides '
evidence of a change in bioavailability in the commercial formulation.
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Goodness-of—fit Plots for Empirical Bayesian Estimation

32g D‘v’ V5 125 PEEK} log [31" vs $013 FREE} Elk" vs F23! ED

‘TJ‘JII‘Z
g:

3.15:1: 

mu;
7i:   

g r , '\ a a x ‘54
b; FREQ 14:; WEED 9:9;

80 WIRES VRES distribuzim WRES vs ATLB

1mt}BestPossibleCopy
(MN/M’Mifis rims":{i  Fr. '_

(321.124“
<3

I ..m"w
-

mI
.3 x}.

Wat-.6 I‘.n‘i:  
twin“ Saxon 7:"1523 lam-2 Mlle; :Eme/s Eh:

The relative oral bioavailability of the commercial formulation was estimated to be 1.18

with a between—subject variability of 26%. When betWeen—subject variability was

excluded in the model, the population estimate was 1.37. This was a similar estimation of

the relative bioavailability estimated using likelihood profiling of the formulation effect.

Comparison of the formulation effect for different estimation methods

Model Bayes" Likeéihood Estimation of Estimation of
estimation ‘ profiling of the formulation the formulation

formuiatéon effect effect. no EN effect with 111!

gopttiation effect 1 {Fixed} 3.33? . 1.18
CV{%) 1.31-1.44 1.6
550,535 8.93-3.16—1135

pierce nti Jes

HE)" (Cz/u)
Objective
function

 
The sponsor performed simulations to obtain descriptive statistics for AUCtau and cm].

Thefollowing table shows a summary of the model-predicted estimates for each

parameter for the clinical and commercial formulations.
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5‘4

Mean CV {0:20 Median Min :1.

400 mg qd p 32 ' 35 ' .-
400 mg bid 41 44556 32 40598 I

302 600 mg bid - 55.301 32
800! mg qd 32 a -

bid NF” 33
39 52685}

400 mg bid 19 44344

213 500 mg bid 26 51982

800 mg qd 20 85586

eon mq bid NF“ 36
a
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To estimate the impact of switching from the clinical to the commercial formulation, the

sponsor performed a two one-sided test on dose-normalized, model predicted AUCtau

values. According to the sponsor’s analysis the increased bioavailability had little impact

on the estimated exposure to darunavir when switching between formulations.
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Reviewer’s Comments

1. Sampling times for darunavir concentrations were adequate to characterize exposure

(AUC, trough concentrations) in HIV—1 patients and healthy volunteers.

Distribution of Sampling Times

 

All Data All Data
50 50

4o 40

30 30

20 20

8 1: ill! . - 1g llllJ .mlll.. , _...I
E1 48 96 144 o 4 8 14 20
8 Time After Dose, h Time After Dose, h
59

I9 Rich Profiles Sparse Profiles
o\° 50 50

4o 40

30 30

20 20

1: II - _ 13 I- ._lI-_._—Il
O 48 96 144 0 4 8 14 20

Time After Dose, h Time After Dose, h

,2. There is sufficient data (number of subjects and number of samples per subject) to

assess covariate effects of age, creatinine clearance, sex, race, and Hepatitis B/C co-

infection on darunavir exposure.

  Covariate Number of Rich or Sparse Profiles

Subject

 
 

 
 

 
Age:

2 65 y' 12 3 (Rich), 9 (Sparse; 1-7

sam-les/sub'ect)
Creatinine CL -

Moderate (30-60 20 1 (Rich), 19 (Sparse; 2-7
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 —samples/sub'ect)

13 (Rich), 55 (Sparse; 1—7

sam o les/subject)

ml/min)
Gender

Female

Hepatitis B/C -

    
 

 

 

  
 

 
 
 

0 (Rich), 31 (Sparse; 2-7
sam o les/sub'ect

Co—infection 31

  
  

Race

Black ‘ 70

Hispanic 41

2 (Rich), 68 (Sparse; 1—7

samples/subject)

0 (Rich), 41 (Sparse; 1-7

samles/sub'ect)

 

  

Appears This Way

0n Original

366



3. The model predicted estimates of exposure (AUC24) and trough concentrations (COh)

for the clinical formulation are comparable to the observed parameters calculated

using non—compartmental methods of the full pharmacokinetic profiles obtained from

a subset of subjects in C202 and C213. The table below shows that the 95%

confidence intervals of both observed and simulated mean parameters are

overlapping.

0 Values shown as Number, Mean (CV%), [95% CI Mean]

. 400/100 .4 800/100 . 400/100 600/100

qd ' -

. N=1 1,

56894 (43%)

[42436, 71352]

 
  

 
 
 

 
 
 
 

  

 
 
  

 
 

 
 
 
 

  
 

   
 
 

  

 

. ' N=13,

91485 (89%)

[47224,

135746]

0 Observed

AUCIau

N=8,

51951 (26%)

[42591, 61311]

0 N=13,

44042 (35%)

[35662, 52422]
 

  

 
   

 

 
 

 

 
 
 

 
 

 

 
 

 

 
 

 
 

 

 
 

. C202, . N=32, . N=30, . N=41, -- N=41,

Simulated 61015 (35%) 87290 (32%) 44556 (32%) 55301 (32%)

Aucmu [53616, 68414] [77294,97286] [40192,48920] [49071,61531]

 

 
 

 

 
 

 

  
 
 

 

 
 

  o N=67,

. 54141 (26%)

[50770, 57512]

600/100

. N=15,

88609 (20%),

[79641, 97577]

800/100

. N=17,

46193 (19%)

[42021, 50365]

400/100

 
0 C213,
Simulated

AUCtau'

- N=15,

62328 (29%),

[53181, 71475]

0 400/100

 
 

   
 

 
 

 
 
 

 

 
  

 

 
 

   
 

 
 

 
 
 
 
 
 

 
 
 

N=11,

11,99 (74%)

[675, 1723]

. N=32,

1701 (55%)

[1377,2025]

N=13,

2667 (114%)

[1014, 4320]

. N=30,

2149 (52%)

[1749, 2549]

. N=13,

2567 (39%)

[2023,3111]

9 N=41,

2916 (41%)

[2550, 3282]

o N=8,

4086 (40%)

[2953, 5219]

. N=41,

3701 (47%)

[3089,4313]

 
 

 
 

 

 

 
 

 
  

 
 
 

 
 

 
 

 
 

 

- C202,

Simulated C0]1 _

   
 
 
 

 
  
 

 

 
 

 
 

. c213, . N=15, . N=15, . N=17, . N=67,

Simulated (3Q}, 1945 (40%), 2291 (33%), 3090 (27%) 3316 (35%)

[1551, 2339] [1908,2674] [2693, 3487] [3038, 3594] 
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4. There is a high correlation between observed plasma concentrations and model-

predicted concentrations for the commercial formulation. Individual predictions fall

on the line of unity, except for high concentrations where the model over—predicts
observed concentrations.

Commerical Formulation

15000 15000

10000 10000ObservedConcentrations ObservedConcenlralions
5000

     
0 5000 10000 15000 0 5000 10000 15000

Predicted Concentrations Individual Predicted Concenlrations

5. The 18% (CV% = 26) increase in exposure to darunavir is not expected to impose an

increased safety risk. An exposure-safetyassessment showed there was not a strong

relationship between cholesterol, lipids, LFTs, and ABS and darunavir exposure.

Appears This Way
On Original
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4.3 DCP 4 Division'Directors Concurrence on PMCs

 

From: Lazor, John A

Sent: Friday, June 16, 2006 10:36 AM

To: Arya, Vikram

Subject: RE: NDA 21—976 Prezista (Darunavir) Post Marketing Commitments
Sensitivity: Confidential

Concur. We should state which studies were proposed by the company and which ones

we are asking for.

 

From: Arya, Vikram -

Sent: Wednesday, June 14, 2006 4:33 PM

To: Lazor, John A

Cc: Reynolds, Kellie S; Arya, Vikram

Subject: NDA 21—976 Prezista (Damnavir) Post Marketing Commitments

Importance: High '

Sensitivity: Confidential

John,

Your official concurrence is requested on the attached list of Post Marketing

Commitments for Darunavir (NDA 21-976).

Thanks,

Vikram

<< File: Post Marketing Commitments for Darunavir.doc >>
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4.4 OCPB Filing/Review Form .

General Information About the Submission

_—nfomiation
NDA Number REZISTA

OCP Division » arunavir

Medical Division Drug Class HIV Protease
Inhibitor

OCPB Reviewer Vikram Ar a lndication(s) HIV—1 Infection

OCPB Team Leader ellie Re nolds osa_e Form Tablet

600 mg /100 mg
ritonavir b.i.d.

Oral

Dosing Regimen 
 

June 22, 2005 Route of
Administration

Sponsor

Date of Submission

Estimated Due Date of Tibotec Inc

OCPB Review

PDUFA Due Date June 23, 2006

71

Priority
Classification

Priority Review

Division Due Date

Clin. Pharm. and Bio u harm. Information

“X” if Number of Number Critical Comments If

—included studies of studies' submitted reviewed

—_—__
Table of Contents present

re - orts, tables, data, etc.

—---_Human Studies

__—X _

Reference Bloanalytlcal and X
Anal tlcal Methods

4

 
 

 

    
  
  

  __—

_—
__—I_

Pharmacokmetlcs (e g ,
Phase I -

_—

_—
_-

  
  



multi le dose:

Dose ’- ro ortionali . -

fasting / non—fasting'single
dose:

fasting / non—fasting multiple
dose:

Drug-drug interaction
studies -

In—Vivo effects on primary 
In—vivo effects of primary In—vitro:

Sub n o n ulation studies -

ethnici :

_ender:

ediatrics:

eriatrics:

renal im a airment: ‘

he-atic im-airment: 
 
 

Phase 2: X 2

Phase 3: _—
PK/PD= _—

Phase 1 and/or 2, proof of
conce t:

Phase 3 clinical trial: ___
___

II
Po - ulation Anal ses -

Data rich: __—
Data sarse: ___

a.a. '.'.(7.9

11. Bio harmaceutics _-
Absolute bioavailabili :

Relative bioavailabilit -

solution as reference:

alternate formulation as

reference:

Bioe uivalence studies -

traditional design; single/
multi dose:

replicate design; single / multi
dose:

Food-drug interaction
studies:

Dissolution:

(IVIVC : .
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studies:

Chrono n harmacokinetics _ 
  

 

Pediatric development
I lan -

' Literature References

Total Number of Studies
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