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Methods (cont'd)

Study Design
* Healthy adult volunteers were confined at the study center >12 hours before dosing

Results

Demographic and Baseline Characteristics
* 74 adult subjects were treated and 63 (85%) completed the study (Table 1).

Background: The objective of this study was to investigate vicriviroc (VCV) as a CYP3A4
substrate or inhibitor/inducer. Drugs evaluated included midazolam (MDZ), a CYP3A4
substrate; ketoconazole (keto), a CYP3A4 inhibitor; the antituberculosis drugs rifabutin

Part 1 Pharmacokinetic Results (Table 2)
« MDZ exposure (AUC and Cnax) was not affected when coadministered with VCV alone.

Safety
* In all 5 study parts, VCV was safe and well tolerated, and there were no remarkable or

Part 3 Pharmacokinetic Results (Table 4)
» Rifabutin did not alter VCV exposure to a clinically relevant degree when dosed with RTV

i i : . . : unexpected safety concerns or trends in clinical laboratory tests associated with VCV across
and rifampin, and the anticonvulsant carbamazepine (CBZ). Rifabutin, rifampin, and until completion of the study procedures. . Table 1. Subject Demographic Characteristics, All Study Parts * MDZ exposure was _markedly increased when VCV was coadministered with RTV, a 200 mg QD. the s!cjudied druthombinations i
CBZ are all CYP3A4 inducers and potential concomitant medications with VCV. ~ VCV, RTV, and all comparator drugs were given orally_l. _ potent CYP3A4 inhibitor. . 58 subiect od ' J ,
Methods- This open-label. drue-interaction studv was conducted at a sinele center in — VCV doses were 30 mg; RTV doses were 100 mg QD in Cohorts 1 and 2, 200 mg QD in Number of Subjects (%) Table 4. Statistical Assessment of Relative Bioavailability of Vicriviroc (VCV) and SUDJECLS Teported one or more adverse event.
-2 healtl; . dultl.:» Each 'art gf the studv was ya fixed-sequence one-wg Crossover Cohort 3, and 100 mg BID in Cohorts 4 and 5. Part 2 Table 2. Statistical Assessment of Relative Bioavailability of Midazolam (MDZ) Alone | Ritonavir (RTV) Alone Versus VCV and RTV with Rifabutin — All AEs were mild to moderate in severity. o
design wityh VCV at. a dosepof 30 mg, with o‘; without ritonavi(: (RTV) ! — Comparator drug doses: midazolam, 4 mg; ketoconazole, 400 mg; rifabutin, 150 mg; . Versus Vicriviroc (VCV) Alone and VCV with Ritonavir (RTV) - Overa!II, more AEs reported when the comparator dru_g Was gdmlnlster.e d .

g & : rifampin, 600 mg; carbamazepine, 100 mg. Characteristic Part1 Cohort1 Cohort 2 Part3 Part 4 Part 5 Total Least-Squares Mean — Certain expected AEs and trends were observed in subjects administered specific drug
Results: MDZ exposure was not affected by VCV administered alone, but was markedly _ ' ' ' : Least-Squares Mean Intra- (90% CI) Int_ra_- _ combinations. The number of AEs increased when rifabutin was added in Part 3, with the most
increased when VCV was administered with RTV, a potent CYP3A4 inhibitor. Exposure Part 1. Midazolam Tota 14 (100) 12(100) 12(100) 12(100) 12(100) 12 (100) 74 (100) (90% CI) Coefficient Rati Coefficient Ratio common AEs not reported during the VCV plus RTV period being neutropenia, chromaturia,
of VCV was substantially increased (503% based on AUC) when administered Oereien Ao PK VCV/RTV + of Treatment Estimate d ia. These AEs h iously b ted during rifabuti ifabutin plus RTV
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ifampin, a poten inducer, markedly decrease exposure when dose MDZ MDZ RTV MDZ Age 37.2 36.7 32.6 29.4 31.5 35.2 33.9 (hrng/mL) (38.1- (44.2- (516- (n=6) VCV/RTV alone, and the other AEs were reported only during VCV + RTV + rifampin dosing. These AEs
with 100 mg BID RTV; the relative oral bioavailability of VCV + RTV W't_h rifampin SD SD QD SD (range) (20-63) (20-48) (21-52) (19-59) (20-60) (20-53) (19-63) _ VCV/RTV + 1354 1192-1537 are commonly reported with rifampin, and rifampin/RTV administration, and were expected.”
compared to VCV + RTV alone was 11.6% based on AUC. Carbamazepine did not alter SD, single dose. (n=14) 49.4) 574) 669) . . .
VCV exposure when dosed with 100 mg BID RTV. ' Race Mbz vs D2 Cmax 547 123 6.64%  VCV/RTV + 122 H3-13] b g)tacll ¢ 16 S?bjec-ts d'S.COT-t inued due to AEs. 1 subj hil iving VCV/RTV pl
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tent CYP3A4 ind ill not ire VCV d djustment. If CBZ or rifabuti 8 2 D L s - - p oL |
adjustment is required, but the RTV dose should be increased, to 100 mg BID or 200 mg Days 1-7 Days 8-14 study el
QD. Coadministration of rifampin with VCV is not recommended. Vicriviroc with or without
RTV was safe and well tolerated alone or coadministered with the drugs used in this study. VCY/RTV QD - VCV/RTV QD M

Cohort 2 + Keto QD o p
vera
Introduct; LEyS L=10 LERS LI=1s Clinical Pharmacology Part 2 Pharmacokinetic Results (Tables 3a and 3b) Part 4 Pharmacokinetic Results (Table 5) - No dose adjustment of VCV is generally needed in patients receiving a Pl/r-
naroauclion Part 3. Rifabutin » MDZ (Part 1) and VCV exposure (Parts 2-5) are shown in the Figure below. Cohort 1 « Rifampin, a potent CYP3A4 inducer, markedly decreased VCV exposure in the presence of containing rgglmen 'aI:Id other cohadml_nflstergd agents. Exceptions to this are

+ Vicriviroc (VCV), a CCR5 antagonist, is a novel extracellular inhibitor of HIV infection designed  Exposure is shown as the ratio of MDZ coadministered with VCV or VCV/RTV compared | < VCV exposure was substantially increased when coadministered with ketoconazole alone. RTV 100 mg BID. very potent CYP3A4 Inducers, such as ritfampin.

to block HIV entry into unilﬁecte'd CD4+ cells via antagonism of the CCR5 corece tgor‘ VCV QD/RTV QD (200 mg) = (VCVQDCEEN GO (202 me) to MDZ alone (Part 1), or the ratio of VCV with or without RTV when coadministered -y o Ri Ty ;L c fi - Ri Ty L Clinical Pharmacology

ry 8 ptor. + Rifabutin QD with the reference drug compared to VCV alone or with RTV, as appropriate (Parts 2-5). Table 3a. Statistical Assessment of Relative Bioavailability of Vicriviroc (VCV) Alone Table 5. Statistical Assessment of Relative Bioavailability of Vicriviroc (VCV) and

« VCV is a CYP3A substrate, and its plasma concentrations are increased 2-6 fold by Days 1-10 Days 11-20 : : AT : Versus VCV with Ketoconazole (KCZ): Cohort 1 Ritonavir (RTV) Alone Versus VCV and RTV with Rifampin Part 1 . _ _ _ .

CYP3A inhibitors, such as ritonavir (RTV).2 “Rifabutin given on Days 11, 13, 15, 18, and 20 * A ratio estimate of 100% indicates no change in exposure. e VCV administered alone did not affect midazolam exposure in a clinically

* VCV plasma half-life of >24 hours allows for once-daily dosing.

 VCV has shown potent and durable antiretroviral activity in CCR5-tropic antiretroviral-
experienced patients.*

* In a randomized, placebo-controlled Phase 2b study (VICTOR-E1), vicriviroc 30 or 20 mg
once daily plus RTV-boosted protease inhibitor (Pl/r)-containing optimized background
therapy (OBT) given to treatment-experienced HIV-infected patients with CCR5-tropic
only virus demonstrated sustained superior virologic and immunologic efficacy
compared with OBT alone.>

* Vicriviroc 30 mg QD as part of a Pl/r-based regimen is now in Phase 3 clinical trials
evaluating HIV-monoinfected and HIV/HCV-coinfected treatment-experienced patients;
all patients have completed at least 48 weeks of treatment.

 The objective of this study was to investigate vicriviroc (VCV) as a CYP3A4 substrate or
inhibitor/inducer for labeling/registration purposes and to provide dosing guidance.

* This was a 5-part, open-label, single-center, drug interaction study in healthy
volunteers.

- Each of the 5 parts was a fixed-sequence, one-way, crossover evaluation of the
pharmacokinetic (PK) and safety effects of VCV, with and without RTV, when
coadministered with drugs that are well-characterized CYP3A4 substrates (midazolam),
inhibitors (ketoconazole), or inducers (rifabutin, rifampin, carbamazepine).

Primary and Secondary Objectives

Part 1

* Primary: to determine the effects of vicriviroc (VCV) alone and of VCV in a ritonavir
(RTV)-containing regimen on the PK of midazolam (MDZ).

 Secondary: to evaluate the safety and tolerability of VCV alone and of VCV in RTV-
containing regimen when administered with MDZ.
Part 2

* Primary: to determine the effect of ketoconazole on the PK of VCV alone and of VCV
In a RTV-containing regimen.

 Secondary: to evaluate the safety and tolerability of VCV alone and of VCV in a RTV-
containing regimen when coadministered with ketoconazole.

Parts 3-5

* Primary: to determine the effect of rifabutin, rifampin, and carbamazepine (CBZ) on
the PK of VCV in a RTV-containing regimen.

 Secondary: to the evaluate safety and tolerability of VCV in a RTV-containing regimen
when coadministered with rifabutin, rifampin, or carbamazepine (CBZ).

Part 4. Rifampin

Figure. Midazolam (MDZ) and Vicriviroc (VCV) Exposure

_ _ VCV QD/RTV BID
VCV QD/RTV BID = | Rifampin QD |+ Rifampin QD
Day | DayS 3-6 Day 7
Part 5. Carbamazepine
VYCV QD/RTV BID
VCV QD/RTV BID => + CBZ BID
Days 1-10 Days 11-21

» Safety evaluations included vital signs, electrocardiograms (ECGs), clinical laboratory
tests, and adverse events (AEs).

* A previous study showed intrasubject variability for oral MDZ as approximately 20%.
Part 1 of the current study was designed to detect approximately 21% difference in
MDZ exposure when MDZ was coadministered with VCV vs MDZ alone, with 80%
power and 90% confidence interval (Cl).

« A previous study showed estimated intrasubject variability for the area under the
concentration-time curve (AUC) and maximum observed plasma concentration (Cmax)
of VCV to be less than 20%. The current study was designed to detect approximately
23% difference in VCV exposure when VCV was administered alone or with either
ketoconazole, rifabutin, rifampin, or CBZ, with 80% power and 90% CI.

Statistical Methods

Pharmacokinetics

* For each study part, the log-transformed AUC and Cmax for VCV and concomitant drugs
were analyzed using one-way analysis of variance (ANOVA) model, extracting the
effects due to treatment and subject.

— Part 1 primary comparisons: MDZ alone vs with VCV; MDZ alone vs with VCV/RTV.

— Part 2 primary comparisons: VCV alone vs with ketoconazole; VCV/RTV alone vs with
ketoconazole.

— Part 3 primary comparison: VCV/RTV alone vs with rifabutin.
— Part 4 primary comparison: VCV/RTV alone vs with rifampin.
— Part 5 primary comparison: VCV/RTV alone vs with CBZ.

Safety

* All treatment-emergent and treatment-related AEs were tabulated by body
system/organ class.

- Data from laboratory safety tests, vital signs assessments, and ECGs were listed and
reviewed, and clinically significant findings were recorded as AEs.
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Study Part

a Effect of VCV alone on midazolam concentration.

b Effect of VCV/RTV on midazolam concentration.

¢ Effect of ketoconazole on VCV concentration (without coadministered RTV).
d Effect of ketoconazole on VCV concentration (in the presence of RTV).

€ Effect of rifabutin on VCV concentration (in the presence of RTV).

PEffect of rifampin on VCV concentration (in the presence of RTV).

8 Effect of carbamazepine on VCV concentration (in the presence of RTV).

Least-Squares Mean

90% Cl Intra- _

(90% Ci) Coefficient Ratio

PK VCV + of Treatment Estimate
Parameter VCV KCZ Variation Comparison (%) 90% CI
AUCo-24h 798 4016 15.4% VCV + 503 447-567
(hr-ng/mL) (686-927) (3455-4667) KCZ vs

(n=11) VCV

Cmax 113 296 18.8% VCV + 262 227-303
(ng/mL) (101-127)  (263-332) KCZ vs

(n=11) VCV

Data from 1 subject excluded due to missing data.

Least-Squares Mean

90% ClI Intra- _

(90% 1) Coefficient Ratio

PK VCV/RTV + of Treatment Estimate
Parameter VCV/RTV  Rifampin  Variation Comparison (%) 90% CI
AUCo-24h 1923 224 36.5% VCV/RTV + 11.6 8.8-15.4
(hr-ng/mL) (1524-2427) (177-283) RIFAM vs

(n=11) VCV/RTV

Cmax 136 33.2 25.3% VCV/RTV + 24.5 20.1-29.7
(ng/mL) (112-164) (27.5-40.2) RIFAM vs

(n=11) VCV/RTV

Data from 1 subject excluded due to missing data.

Cohort 2

 Ketoconazole only modestly increased VCV concentrations when coadministered with
VCV/RTV, compared with its effect when given with VCV alone.

Table 3b. Statistical Assessment of Relative Bioavailability of Vicriviroc (VCV) and
Ritonavir (RTV) Alone Versus VCV and RTV with Ketoconazole (KCZ): Cohort 2

Note: The AUC and Cnax data shown in Tables 2-6 are model-based (least squares)
geometric means with confidence intervals (90% ClI), using analysis of variance
(ANOVA) extracting the effects due to treatment and subject.

Least-Squares Mean

90% ClI iy

(90% i) Coefficient Ratio

PK VCV/RTV + of Treatment Estimate
Parameter VCV/RTV KCZ Variation Comparison (%) 90% CI
AUCy-24h 5987 8147 5.83% VCV/RTV + 136 130-143
(hr-ng/mL) (5422-6611) (7377-8996) KCZ vs

(n=10%) VCV/RTV

Cmax 368 456 6.10% VCV/RTV + 124 118-130
(ng/mL) (337-402) (418-498) KCZ vs

(n=10%) VCV/RTV

*Data from 2 subjects excluded due to missing data.

Part 5 Pharmacokinetic Results (Table 6)
« CBZ did not alter VCV exposure when in the presence of RTV 100 mg BID.

Table 6. Statistical Assessment of Relative Bioavailability of Vicriviroc (VCV) and
Ritonavir (RTV) Alone Versus VCV and RTV with Carbamazepine (CBZ)

Least-Squares Mean

90% ClI iy

(90% i) Coefficient Ratio

PK VCV/RTV + of Treatment Estimate
Parameter VCV/RTV CBZ Variation Comparison (%) 90% CI
AUCy-24h 6077 6236 8.8% VCV/RTV + 103 95.9-110
(hr-ng/mL) (5215-7082) (5351-7268) CBZ vs

(n=11) VCV/RTV

Cmax 369 384 12.5% VCV/RTV + 104 94.4-115
(ng/mL) (324-421) (337-438) CBZ vs

(n=11) VCV/RTV

Data from 1 subject excluded due to missing data.

relevant manner.
« VCV administered with RTV markedly increased midazolam exposure.

Part 2

« VCV concentrations were substantially increased by concomitant
administration of ketoconazole (a potent inhibitor of CYP3A4).

* VCV concentrations in the presence of RTV were modestly increased by
concomitant administration of ketoconazole.

 Coadministration of additional CYP3A4 inhibitor(s) with VCV in a PIl/r-
containing regimen will not require any dose adjustment of VCV.

Part 3

* VCV exposure, when dosed concomitantly with 200 mg QD RTV, was not altered
by additional administration of rifabutin (a potent inducer of CYP3A4).

o If rifabutin is coadministered with VCV in a Pl/r-containing regimen, it is
recommended that the dose of RTV be adjusted to at least 200 mg QD.

Part 4

 VCV exposure, when dosed concomitantly with 100 mg BID RTV, was
substantially decreased by additional administration of rifampin (a potent
inducer of CYP3A4).

* Coadministration of rifampin with VCV in a Pl/r-containing regimen is not
recommended.

Part 5

 VCV exposure, when dosed concomitantly with 100 mg BID RTV, was not
altered by additional administration of carbamazepine.

 If carbamazepine is coadministered with VCV in a Pl/r-containing regimen,
then it is recommended that the dose of RTV be increased to 100 mg BID.

Safety

e Vicriviroc with or without RTV coadministration was generally safe and well tolerated
either alone or coadministered with the drugs evaluated in this study. While
vicriviroc was safe and well tolerated when coadministered with RTV, the number
of AEs increased when either rifabutin or rifampin was added to the regimen.
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