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INTRODUCTION

Early studies with compounds designed to block CCR5 have shown CCR5 antagonists to
be effective in preventing HIV-1 cell entry and subsequent replication when administered

RESULTS

Disposition
Fifty-four patients were accrued. Plasma concentration-time profiles of TBR-652 from a

Table 1. Mean (CV%) PK and PD Parameters of TBR-652 in Plasma—Day 10

PK Parameters Placebo

TBR-652

25 mg QD
(n=9)

TBR-652
50 mg QD
(n=7)

TBR-652
75 mg QD
(n=8)

TBR-652

100 mg QD
GENY)

TBR-652
100 mg QD
(n=8)P

TBR-652
150 mg QD
(n=9)

A simple E;ax model was found to best describe the relationship between PK and PD of
TBR-652 (no sigmoid function) based on the minimization of the AIC. Results obtained
from the simple Eax model are presented in Table 2 and a figure depicting the Enax
model is presented in Figure 3.

in combination with other antiretroviral drugs. TBR-652, a promising CCR5 antagonist, total of 43 patients were available for the PK assessment. Plasma HIV-1 RNA from a total of Figure 3. Correlation Between C¢ (ng/mL) vs ALog HIV-1 RNA (log copies/mL) on Day 11
was well tolerated in initial healthy volunteer studies, where phase 1 pharmacokinetic 42 (TBR-652) and 10 (placebo) patients were available for the PD assessment. One patient AUC; (ng-h/mL) 382.0 (52.8) 1245 (40.4) 1916 (30.6) 2659 (52.8) 2088 (37.0) 7272 (36.8)
(PK) studies showed the feasibility of once-daily oral dosing. This is the first report of randomized to the 50 mg/day group received only 25 mg/day and was therefore analyzed 1.0
TBR-652 PK and pharmacodynamics (PD) in HIV-1-infected patients. in the 25-mqg group. One patient received only a single dose, and one patient had dual/ AUCo.ast (ngsh/mL) 611.7 (70.3) 2650 (40.7) 3625 (29.9) 5068 (50.6) 4289 (48.1) 15390 (32.8)
mixed tropism at baseline and both did not qualify for the PK and/or PD analyses.
OBJECTIVES Pharmacokinetics Cmax (ng/mL) 35.11 (46.9) 102.4 (41.9) 157.0 (41.0) 196.5 (54.3) 152.6 (35.5) 508.1 (34.9) —
A summary of noncompartmental analysis PK and PD parameters are presented in Table 1. £
To determine the PK, dose response, and antiviral activity of TBR-652 monotherapy at Summary concentration profiles of TBR-652 in plasma following once-daily dosing for Cinin (Ng/mL) 6.88 (55.7) 21.5 (44.9) 30.1 (36.7) 30.0 (68.6) 32.5(67.6) 128.0 (40.4) @
5 dose levels when administered orally once daily (QD) for 10 days in HIV-1-infected, 10 days are presented in Figure 1. Median plasma viral load changes by treatment are 3
. . . . - o
antiretroviral treatment-experienced patients. presented in Figure 2. Ce. (Ng/mL) 15.9 (45.6) 48.9 (43.5) 79.8 (30.6) 111 (58.5) 87.0 (37.0) 317 (34.9) >
Figure 1. Mean TBR-652 Concentration-Time Profiles in Plasma—Day 10 :
METHODS o Tmax (h) 2.98 (1.00 - 4.03) 4.00 (2.00 - 6.00) 3.50 (2.00 - 6.17) 4.00 (3.00 - 6.00) 3.92 (3.00 - 6.00) 4.00 (3.00 - 8.00) Z
Study Design 4 : ty, (h) 22.50 (42.7) 47.62 (44.5) 29.78 (12.4) 32.06 (23.1) 33.04 (24.3) 41.26 (42.1) ;
This was a double-blind, placebo-controlled, randomized (4:1 TBR-652: placebo), dose- 5 o
escalating study to assess the PK/PD of TBR-652 monotherapy given orally QD for 10 days £ o
in a total of 54 patients. Patients had plasma HIV-1 RNA levels =5000 copies/mL, CD4+ S 100 Clss/F (L/h) 81.31(45.3) 49.26 (55.3) 42.17(27.8) 48.06 (51.2) >4.96 (40.9) 22.95 (32.3) < O % Qt - ——
cell counts =250 cells/mm?3, and no CXCR4 or dual/mixed tropism. All patients in a cohort = - 20 - *® ] 9 Tres2sums
completed 10 days of dosing prior to dose escalation. PK collections were on Days 1 and = Vss/F (L) 2106 (54.7) 2400 (69.5) 1424 (42.3) 1737 (67.7) 2044 (54.5) 910.3 (49.0) ¢ o
10 at predose (time 0), and at 0.5, 1, 2, 3, 4, 6, 8, and 24 hours postdose; on Days 2-9 at v 8 ol ot =15 gt s = 133 gL
predose (trough samples); and on Days 14 and 15 (96 and 120 hours post last dose). HIV-1 s MRT (h) 26.81 (34.3) 47.45 (37.2) 33.03 (18.8) 35.36 (35.7) 37.88 (33.8) 38.66 (22.6) 2.5 | | | |
RNA collections were at Day 1 predose and Days 2, 3,4, 7,8,10, 11, 15, 24, and 40. : 03 oo - 0 100 200 300 400 200
N Css (ng/mL
Analyses z PD Parameters n=8°¢ n=7 n=8 n=10 n=8P n=8¢ s (ng/ml)
In the 100-mg dose group, analyses were done with and without the data from the only .
2 Argentinean patients. They displayed >2-fold increased exposure to TBR-652, attributed S ALog HIV-1
- E I -0.3 -0.7 -1.7 -1.8 -1.4 -1.3 -1.7
to a much higher fat breakfast than everyone else. w17 RNA ax
. £ . (log copies/mL)3 (-0.8 - 0.1) (-2.0 - 0.0) (-2.2 - -0.8) (-2.1 --1.0) (-2.2 --0.9) (-2.5--0.9) (-2.2 --0.7)
Steady-State Analysis - 0 TeRos220mg g cop CONCLUSIONS
Differences in trough plasma concentrations of TBR-652 on Days 8, 9, and 10 were o X e Al og HIV-1
analyzed using Helmert contrasts deduced from a repeated measurement analysis of = A e 00mo 09 HiIv- 0.1 -0.5 -1.3 -1.6 1.2 1.1 -1.5 e Ten days of treatment with TBR-652 was generally well tolerated with no dose-limiting
variance (ANOVA) model in order to determine the time to steady state. 0.1 - L0y (Rlsgc[c))ég;s}mua (-0.5 - 0.3) (-1.8 — 0.4) (-1.3 = -0.5) (-1.9 = -1.0) (-1.8 — -0.8) (-1.8 —-0.8) (-2.0 — -0.7) adverse events identified.
L O O L
PK 0 4 8 12 16 20 24 e Treatment with TBR-652 resulted in potent, dose-dependent decreases in viral load

A noncompartmental PK analysis was performed on the concentration-time profiles of
TBR-652 to calculate AUCy.24, AUCoast, Tmax, Cmax Az b, CL/F, and/or V. /F for all treatments
following single and multiple QD dosing of TBR-652. Actual sampling times were used in the
calculations of PK parameters. A Power Model' was used to evaluate the dose-proportionality
of TBR-652. The statistical linear relationship between In-transformed PK parameters AUCg.24
and Cihax and the In-transformed dose on Days 1 and 10 was assessed.

PD

Antiviral activity and viral pharmacodynamic assessments were performed using actual
time points (days) calculated relative to dose or placebo. The following PD parameters
were calculated for each plasma HIV-1 RNA vs time profile: change in plasma log HIV-1
RNA from baseline over the 10-day treatment period (ALog HIV-1 RNA) and during
the follow-up period and plasma HIV-1 RNA change from baseline to nadir (maximum
change) (ALog HIV-1T RNAnax). The baseline HIV-1 RNA level corresponded to the
observation collected prior to dosing on Study Day 1.

PK/PD
To characterize the relationship between antiviral activity and drug exposure, Enax and
linear models were tested.

The relationship between the AUCg.24, Cnax, and Css values on Day 10 with the HIV-1 RNA
pre-dose observations on Day 11 were described using linear and inhibitory Eax models:

Nominal Time (h
*Without the Argentinean patients. (h)

Figure 2. Median Plasma HIV-1 RNA-Time Profiles Following Oral QD TBR-652
Administrations for 10 Days and 30 Days of Follow-Up Period

0.5 1

Plasma ALog HIV-1 RNA (log copies/mL)

IMedian (minimum-maximum).
bithout the Argentinean patients.

“The change from baseline could not be calculated for patient #1009 because no baseline value was available for this patient.
d0ne patient with dual/mixed tropic virus was excluded from the PD analyses.

PK Discussion

e Results of the Helmert Contrast confirm that steady state was reached by Day 8 of
repeated once-daily dosing (P>0.05 for the comparison of predose on Day 8 vs mean

predose on Days 9 and 10).

e Slope estimates describing the relationship between In-transformed PK parameters
AUCj.24 and Cax and In-transformed doses were greater than 1, suggesting that
exposure levels of TBR-652 increased in more than a dose-proportional manner.

e Mean oral clearance of TBR-652 following repeated oral administrations of 25-150 mg

TBR-652 decreased with increasing doses (from 81.3
150-mg QD dose levels, respectively). Consistent wit

_/h to 23.0 L/h for the 25- to
n the slightly lower CL/F

reported for the higher dose levels, mean half-life of TBR-652 also increased with

increasing doses.

PD Discussion

e Median logqg viral load decline from baseline increased with increasing dose levels on
Day 11. The median ALog HIV-1 RNA for the 25 mg, 50 mg, 75 mg, 100 mg, and 150 mg
TBR-652 dose levels were -0.5,-1.3,-1.6,-1.2, and -1.5 log o copies/mL, respectively.

e Median maximum viral load decline ranged from -0.7 to -1.8 log copies/mL on Day 11.

The one-sided ANOVA comparison of change from baseline viral load between
treated and placebo groups showed a significant difference in viral load suppression
between all treated groups versus placebo from study Day 4 through Day 15.

PD/PK Discussion
Table 2. Model Selection—AIC Values for the Different PK/PD Models Tested

with median nadir decreases up to 1.8 log g copies/mL with significant viral load
suppression persisting during the 30-day observation period.

e The relationship between TBR-652 exposure and antiviral activity was described by an
inhibitory Emax model.

e Steady-state plasma TBR-652 concentrations of 13.3 ng/mL are expected to provide
50% of the maximal inhibition. The maximum antiviral effect of TBR-652 (I nax)
determined with the PK/PD model was -1.5 logg copies/mL.

e The data from this study support the further development of TBR-652 in HIV-infected
patients. Plans for Phase 2b clinical development are underway.
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Linear Model: (E = a+B*In(C)) Emax Model: £ =Eo + (max— Eo) ® 0 sz who were randomized to the 100-mg QD treatment group displayed increased
J¢ TBR-652 75 mg . . . . .
ICs50Y + CY & e tooms. exposure of TBR-652 with levels as high as 2-fold the mean exposure levels observed Emax Sigmoid Thanks to the investigators, the patients, and all the study personnel.
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describes the degree of sigmoidicity. Model selection was based on the minimization of
the Akaike Information Criteria (AIC).

, , | Nominal Time (Day)
*Without the Argentinean patients.

for the 100-mg dose group were computed with and without these 2 patients.
Modest differences in mean PK profiles and parameters were observed.

Linear

February 16-19, 2010; San Francisco, California




