1. A more frequent sample collection would have allowed a better definition of the time
course of the endothelin-1 plasma concentrations and hence of the endothelin receptor
antagonistic effect of ambrisentan.

2. Female subjects (no childbearing potential) should have been included.

3. A pre-dose urine sample should have been collected

L S't_lid‘y'Rep'ort: EE-002 A Randorﬁizcd,‘ Dpﬁﬁlé‘—Blihd, Placébo Controlled, Mﬁitiple Aséendmg
Dose Trial to Investigate the Tolerability, Safety, Pharmacokinetics- and Dynamics of the Oral

© " BSF 20875 in Healthy Male Subjeots™ -

‘Study Site and Investigator:

Objectives
Primary

To investigate the safety and tolerability of multiple ascendihg oral doses of BSF 208075 in
healthy male subjects - ' o

" Secondary

To assess the multiple dose pharmacokinetics of BSF 209075 in plasma and urine

To evaluate the pharmacodynamic effects of BSF 208075 on cardiovascular parameters
To screen the potential effects of BSF 208075 on endogenous endothelin-1 plasma
concentrations

To detect a potential enzyme induction by BSF 208075

Formulations

5 mg tablets (Batch No. L0003020,P272/2) and 10 mg tablets (Batch No. 1.0003024,P272/22)
and matching 5 and 10 mg placebo tablets (Batch No. L0003022,P269/2) were provided by the
sponsor.

Design

A randomized, double-blind, placebo controlled, parall‘el group design was used. Healthy male
subjects in the age between 18-45 years were to be enrolled. The planned ascending doses were 5
mg qd, 10 mg qd and 20 mg qd. They were to be administered to the subjects in the morning
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after an overnight fast together with 240 mL water. The doses were to be administered for 10
days. Study Days 1 and 10 were planned as in-house stays. A follow-up was to be conducted 72
h after the last dosing. The enrollment of 30 subjects was planned with 10 subjects per dose
group (8 on active drug and 2 on placebo).

Table 1 shows the scheduled study activities:

Vital signs, blood pressure, pulse rate, ECG, stroke volume, cardiac output, ejection time and
pre-ejection period (by impedance cardiography) and the coagulation parameters (thromboplastin
time, partial thromboplastin time, thrombin time, concentrations of antithrombin III, fibrinogen)
hematology, urinalysis and chemistry were determined at scheduled times during the study. The
results on the liver enzymes SGPT, SGOT and y-GT and erythrocyte count were analyzed by a
repeated measurement ANOVA model with main effect terms for “dose” (between subjects) and
“day” (Days 1, 3, 5, 7, 10, and 13 within subjects) and a term for the dose-by-day interaction, the
latter being relevant for the detection of dose related changes over time.
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Pharmacokinetic Profiling

Blood samples were collected on Day 1: Pre-dose and 0.5, 1, 1.5,2,3,4,5,6, 8,12, 16 h after
administration

Day 10: Pre-dose and 0.5, 1,1.5,2,3,4,5,6, 8, 12, 16, 24, 36, 48 72 h after the last dose
administration

Days 2, 4, 6, 8: pre-dose ,

Days 3, 5, 7, 9: 2 h post-dose

Total urine volumes were collected on Days 0 1: -24-0 h, and on Days 10-13: 0-24, 24-48, and
48- 72 h after the last dose on Day IO . ; R

Bloassay
: ; The BSFE 208075 concentratlons in plasma and urine were determmed bya HPLC-MS/MS assay

~ with LLOQ in plasma and urine ess———— sm————— respectlvely The assays were® i~ - :
performed o= ‘ IR

Pharmacokmetlc Data Analysns

The parameters AUC0-24, AUC, Cave (AUCO- -24/24h), Cmax, Cmin (lowest concentration
observed), Cpre (trough concentration observed in morning pre-dose), CL/F, tmax, Az, t1/2, PTF %
[peak-trough fluctuation (%) PTF= 100 @ (Cmax,ss- Cmin,ss)/Cave,ss], Ae0-24, and CLr
(=Ae0-24/AUCO-24) were determined' using compartment-model independent methods-" '

To evaluate dose ‘proportionality of the PK.of BSF 208075 the geometric means of log -
transformed Cmax and AUC were plotted against log transformed dose and linear least square ‘
regressions pérformed. The slope of the regression line was tested for a significant difference
from 1. :

Pharmacodynamics

Blood samples for the determination of endothelin-1 plasma concentrations were collected on
Day 1: Pre-dose, 2 and 10 h after BSF 208075 administration

Day 10: 2, 10, 24 and 48 h after BSF 208075 administration

Days 2, 4, 6, 8: 2 h after BSF 208075 administration

The method used to measure the plasma concentrations of endothelin-1 is not indicated.
Enzyme Induction Potential

To determine whether BSF 208075 induces CYP3A 6 B-hydroxycortisol total urine volumes
were collected on: -

Days 0-1: -24-0 h prior to administration of BSF 208075 - B
Days 1 and 10: 0-24 h after administration of BSF 208075
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The method used to measure 6B-hydroxycortisol is not indicated.
Results

Thirty subjects were enrolled and 28 completed the study. The subjects were males and ranged in
age between 22 and 41 y and in weight between 64.4 k and 84.6 kg. Two subjects dropped out of
the study due to adverse events after receiving the 10 mg qd dose. One subject developed fever
and diarrhea on Day 7 and the other subject reported moderate headache on Day 3. Only the 5
mg and 10 mg dose levels were tested. Because of safety concerns the 15 mg qd dose regimen
was not administered. Instead the third dose group received an intermediate dose of 7.5 mg qd.

Tolerability/Safety

The adverse events recorded (number, sex}é’r"ify, seriousness) are listed in Table 8:

Headache was the most frequently reported adverse event and occurred more often (100%) in
subjects receiving the 7.5mg qd and 10 mg qd treatments.

There were no overt drug induced changes in hematology and coagulations parameters noted.

Mean SGPT and SGOT in the diffefent dose groups and individual SGPT and SGOT in subjects
with elevated values are listed in Tables 10 and 11:
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The pre-dose-, Day 7- and Day 10-means of SGPT and SGOT in the placebo group did not
change with time. However, a trend for an increase of SGPT and SGOT during the same time
period was noted in the subjects receiving drug. The results of the ANOVA performed on SGPT,
SGOT and y-GT showed no statistically significant dose effect. The individual SGPT and SGPT
values in subjects experiencing elevations showed a time course as well which continued on Day
13, three days after the last drug administration. All of the SGPT and SGOT values were < 3e
ULN.

Pharmacokinetics
Linear plots of the geometric mean plasma concentration time profiles of BSF 208075 at the 3

dose levels of 5 mg, 7.5 mg and 10 mg qd for Day 1 and Day 10, respectively, are shown in the
below figures :
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The derived PK parameters for BSF 208075 on Days I and 10 are listed by dose regimens in

Tables 5 and 6, respectively:
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On Day 1 the geometric means of Cmax and AUCO0-00 appear to be dose proportionate. The
tmax values are similar at the 3 dose levels tested. Mean CLr is about 0.7 mL/min and indicative
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of high plasma protein binding. Tubular secretion and subsequent effective tubular reabsorption
of BSF 208075 cannot be excluded. The low value of CLr also indicates that the drug is
eliminated mainly by non-renal routes.

On Day 10 the geometric means of Cmax and AUCO0-24,ss are dose proportional and tmax is
similar at the 3 dose levels. Mean tmax at steady-state ranges between 1.33 h and 2.44 h. The
t1/2Az is about 15 h with little variance at the 3 dose levels. However, it should be noted that the
plasma concentrations were only followed for 24 h after the last dose. Half life estimates
obtained from data points collected over a period similar to the length of the estimated half life . -
. are to be interpreted with due caution. Derived parameters such as AUC0-00 may be biased as -
well. The geometric mean tenal clearance of BSF 208075 is.about 0.8 mL/min. A comiparison of . .
the Cmax- and AUC values on Day 1 and 10 indicates a small 1.1 fold accumulation. The mean"
CL/F at steady state is 34 mL/min, suggesting low extraction in the eliminating organs. The
inter-subject variation for Cmax on Day-1 ranges between 16.6.% and 24.0% and on Day- 10
between 9.8% and 59.1%. The inter- -subject variability for AUC0-24 and AUCO- 24 55701 Day 1
ranges betweern 14.2% and 27.9% and on Day 10 between 12.5% and 22.1%. The PTF.valués at .
steady-state vary between 303% and 358 % indicating that the PK of BSF 208075 exhibit: multl—
phasic disposition.

Linear regressions of log transformed AUCO-t and Cmax on Day 10 are shown in below:
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The respective slopes were statistically significantly different from zero suggesting dose related
PK of BSF 208075 The PK of BSF 208075 appear to be dose proportlonate

Pharmacodynamics - c ‘ Lo

"

The geometrlc means of the amounts of B-hydroxycortisol excreted in 24 h in urine are depicted
in the below Fi igure:
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The interpretability of the data is limited by the difference in the baseline values of 6§3-
hydroxycortisol among the subjects in the placebo and drug receiving drugs. Also, there is
substantial variability in the values of the placebo group. The data are inconclusive.

Endothelin-1

.« The time profile of the endothelin-1 plasma concentrations are shown in the below Figure:

The placebo subtracted geometric mean concentrations of endothelin-1 (pg/mL) measured at 2 h
and 10 h after BSF 208075 administration on Days 1 and 10 are listed in the below table {values

computed by the Reviewer):

Dose, mgqd | Pre-dose | Day 1,2 hpa | Day 1, 10hpa | Day 10,2 h pa | Day 10, 10 h pa
5 0.23 0.73 0.77 1.33 0.79
7.5 0.10 0.52 0.86 1.39 1.06
10 0.18 1.66 0.62 266 1.11
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The data appear to indicate that the tested three dose regimens of BSF 208075 increase the
plasma concentrations of endothelin-1 dose dependently. The concentrations at 2 h were
consistently larger than those at 10 h after BSF 208075 administration on Days 1 and 10. Both
the 2 h and 10 h values on Day 10 were greater than the corresponding values on Day 1
suggesting that the kinetics of the effect of BSF 208075 are possibly different from that of the
drug. Collection of more blood samples would have allowed a better definition of the time
profile of the drug’s effect on endothelin-1

Hemeodynamic Parameters
- There was no overt evidence foran effect of BSF 208075 on systohc blood pressure. However,

the diastolic blood pressure tended consistently to decrease below pre-dose levels followmg
administration of BSF 208075 on Days 1 through- 10 as shown in the below figure: SERCSA
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The apparent effect was not dose dependent. The BSF 208075 induced decrease in diastolic
blood pressure was accompanied by a trend for an increase in heart rate as shown in the figure
below: S ‘ : ’
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The dose levels tested were 5 mg qd, 7.5 mg qd and 10 mg qd. The PK of BSF 208075 aré¢ dose
proportional. The drug is readily absorbed with mean Tmax ranging between 1.25 h and 2.44 h
and eliminated with an apparent terminal t1/2 of about 15 h. The drug is eliminated
predominantly by non-renal routes. Multiple qd dose regimens within the tested dose range result
in minimal accumulation. The percent peak to trough fluctuation ranges between 305% to 358%
which is large. The inter-subject variation for mean Cmax,ss ranges between 9.8% and 59.1%
and for mean AUCO0-24,ss between 12.5% and 22.1%. BSF 208075 at the dose levels tested
induced significant elevations of endothelin-1 plasma concentrations indicating pharmacological
activity of the drug. BSF 208075 induced a decrease in diastolic blood pressure accompanied by
an increase in pulse rate. The sponsor did not define the maximum tolerated dose and the nature
of dose limiting tolerability/toxicity. The amounts of 6fB- hydroxycortisol in urine after multiple
dose administration of BSF 208075 did not increase suggesting that the drug does not induce
CYP 3A. :

Comments

1. The sponsor did not define the maximum, tolerated dose and the nature of the dose
limiting tolerability/toxicity. . o

2. A more frequent sample collection would have allowed a better definition of the time
course of the endothelin-1 plasma concentrations and hence of the endothelin receptor
antagonistic effect of ambrisentan and its time duration.
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Renal clearance is defined as CLr=Ae0-24/AUCO0-24. CLr is not to be divided by F.
Accumulation should be estimated from AUCO0-24,ss/AUCO0-24

Attainment of steady-state was not statistically evaluated

The method used to measure the plasma concentrations of endothelin- 1 is not described
The method used to measure 6 B-hydroxycortisol is not indicated

Female subjects should have been included in the study.
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. -Study Report AMB 107 “A Phase 1, Open—Label Slngle Dose Study to Evaluate the#. o
.. ‘Absorption, Distribution, Metabohsm and Excreuon (ADME) of 2H/ 14C) Ambrlsentan Blend in
: Healthy Adult Male Volunteers” : S .

Study Site and Investigator:

Objectives
Przmary

-- To evaluate the ADME of ’H- labeled/ 14C rad1olabeled ambrlsentan blended with unlabeled

- ambrisentan by assessing the PK characterlstlcs of rad10act1v1ty in whole blood, plasma urine
and feces :

T(')‘ assess the PK profile of parent compound ambrise'rltan n blaema,vurine and feces

To establish the metabolic pattern of ambrisentan in plasma, urine and feces

Secondary

To examine the safety and tolerability of ambrisentan

In addition to the stated objectives of the protocol metabolic identification was also performed

Formulation

The [ZH/MC]»ambrisentan blend (Lot 60052,01 Deeember 2005) was provided as a 10 mg dose of

dry powder (total approximate radioactivity: 100-uCi) contained within a capsule. The lot

number of the capsule was 65009, expiration date 01 January 2006. The labeled ambrisentan
blend and the capsule were provided by
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Design

This was an open-label, single center study in which healthy male volunteers received a single 10
mg oral dose capsule of labeled ambrisentan blend to evaluate ADME characteristics. A total of
8 healthy male subjects in the age between 18 and 55 y were to be enrolled to ensure that 6
subjects completed the study. The 10 mg ambrisentan dose was administered to the overnight
fasted subjects together with 240 mL water. No food was allowed for 4 h post-dose. The subjects
remained confined to the unit for at least 8 days. If their total excreted '*C-radioactivity on Day 8
was > 90% of the administered dose, then the subject-was discharged; if not, subject remained in
the unit until their total **C radioactivity was 90% of the dose administered or Day 10 was = -
attained, which ever occurred first. The discharge from the clinic. occurred on Day 8,9 or 10.

The scheduled study activities are shown in the below schemes:

s
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Pharmacokmetlc Proﬁlmg - _ : ‘ ' .

Blood samples for the determmatlon of rad10act1v1ty in whole blood and plasma and - P e
concentration of ambrisentan and identification of ambrisentan- related metabolites AT
(plasma only) were collected at the following times:

Day 1: Pre-dose, 0.5, 1, 1.5, 2, 2.5, 3,4, 6, 8,10, 12, 18 24,48, 72 96, 120, 144, and 168 h post-
dose. Additional 24 h blood samples were collected until the total measured radioactivity for e
in the excreta exceeded 90% of the administered rad10act1v1ty, or Day 10 was reached, whatever
occurred first.

Urine samples for the analysis of radioactivity and concentrations of ambrisentan and
identification of ambrisentan related metabolites were collected during the following intervals:

Pre-dose, 0-6 h, 6-12 h, 12-18 h, 18-24'h, 24-36 h, 36-48 h, 48-72 h, 72-96 h, 96-120 h, 120-144
h, and 144-168 h post—dose Additional 24 h urine volumes were collected until the total
measured radioactivity for *C in the excreta exceeded 90% of the administered radloactlwty or
Day 10 was reached whatever occurred first.

Fecal samples for the analysis of radioactivity, concentrations of ambrisentan, and identification
of ambrisentan- related metabolites were collected during the following intervals: 0-24 h, 24-48
h, 48-72 h, 72-96 h, 96-120 h, 120-144 h and 144-168 h post-dose. Additional 24 h fecal samples
were collected until the total measured radioactivity for '*C in the excreta exceeded 90% of the
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