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- seen after racemic albuterol. However, the 95% confidence
intervals around the relative potency estimates included 2.
units and, therefore, a 1:2 ratio could not be excluded.” This
is a reasonable interpretation by the sponsor and consistent,
at least in part, with the placebo response in regard to serum
potassium, seen in figure 2 on page 60.

Table 4. Summary of Relative Potency of (R)-Albuterol with Racemic Albuterol as the Standard

Treatment Croup

(R)-albuterol
: =12
Finger Tremor (cm/s*2)
Relative potency ' 1.662
Plasma Potassium (mmol/L)
Relative potency 1.431

Note: One subject has been dropped from finger tremor analysis due to missing data.
Reference: Section 14.2, Tabie 14.2.6.

O Plasma levels of (R)-albuterol and (S)-albuterol can be seen in
the figure below. There was generally a higher plasma
concentration achieved with each successfully higher dose
administered. Increased plasma levels of (R)-albuterol were
associated with increased pharmacodynamic effécts after
administration of both (R)-albutero! and racemic albuterol.
The levels of (S)-albuterol were higher than the levels of (R)- -
albuterol after administration of either the (S) isomer or the

~ racemic mixture. At some doses, the plasma levels of R)-
albuterol were slightly higher after administration of (R)-
albuterol than after administration of racemic albuterol.
However, there was no concomitant increase in
pharmacodynamic effects seen after (R)-albuterol
administration. The sponsor states that there was no
interconversion of (R)-albuterol to (S)-albuterol or (S)-
albuterol to (R)-albuterol when the single isomers were
administered. The table showing mean levels of R)-
albuterol after administration of (S)-albuterol (page 72) is
misleading since 9/12 patients had undetectable levels of R)-
albuterol after administration of (R)-albuterol.
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U This data is consistent with beta receptor binding studies which
showed a much higher affinity of the (R)-isomer, as
compared to the (S)-isomer, since the extrapulmonary
effects of albuterol appear to be due primarily to the R)-
isomer. Since virtually all of the pharmacologic activity is
related to the (R)-isomer, the extrapulmonary safety of (R)-
albuterol can be expected to be similar to the
extrapulmonary safety of twice the dose of racemic
albuterol, unless the (S)-enatiomer somehow protects against
extrapulmonary adverse effects. Although other data
suggests that this could occur, this possibility réquires
further study. There were no serious adverse events in this
study, with 6 adverse events (3 patients) after racemic
albuterol, 4 adverse events (3 patients) after (R)-alhuterol,
and 7 adverse events (3 patients) after placebo
administration. None of the adverse events was felt to be
related to treatment.

| CONCLUSIONS: There were no safety concerns raised by the data from this
study, despite administration of cumulative doses of 6.2 mg of (R)-albuterol

compared to cumulative doses of 12.6 mg of racemic albuterol. There were no
statistically significant changes in vital signs, with the exception of heart rate,
but the change was not significantly different than the change seen after
administration of racemic albuterol. Expected increase in tremor and decrease
in potassium were seen after administration of (R)-albuterol, but the effect was
no greater than that seen after racemic albuterol on a mg/mg basis.
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@ Study 005: entitled, “Dose-response study of inhaled (R)-albuterol in
the reversal of bronchconstriction in asthmatic patients”;
Principal Investigators: DG Tinkelman MD, MJ Noonan MD,
Atlanta GA, Portland OR.

Study Characteristics

4+ number of patients: 22 screened; 20 randomized; 20 completed
+ agg_[angg 22-.51 years

4 patient population: asthma, chronic; mild-moderate; FEV-1 50-80%
predicted; non-smokers; inhaled corticosteroids were allowed
during the study; 75% of the patients were women; on inhaled
racemic albuterol (Ventolin or Proventil)

+ study design: randomized, double-blind, crossover, placebo-
controlled, single dose, two center study

+ drug administration: 0.31 mg (lot # 2195) 0.0105%, 0.63 mg (lot #
2295) 0.021%, and 1.25 mg (lot # 2595) 0.042% of (R)-albuterol;

2.5 mg of racemic albuterol 0.083% (lot # 941636); placebo was
0.9% saline (lot # 2495); drug delivered by Pari LC Jet Nebulizer
with Pari Master compressor
4+ periods of study: 5 treatment visits separated by a minimum of 2 days
and a maximum of 8 days; screening visit and final visit within 48
~ hours of the last pulmonary function testing session, i.e. last
treatment day

+ parameters evaluated: The objectives of the study were to determine
the comparative efficacy and safety of (R)-albuterol relative to
racemic albuterol and the effect of increasing doses of (R)-
albuterol on the magnitude and duration of bronchodilation. The
primary efficacy variables were overall change in FEV-1 from
baseline to 6 hours after drug administration and time of onset
and duration of effectiveness. The primary comparisons of

)
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interest were between 1.25 mg of (R)-albuterol and placebo and
between 1.25 mg of (R)-albutero! and 2.5 mg of racemic albuterol.

@ PFTs (FEV-I): at screening visit and on treatment visits prior
to drug administration and every 15 minutes following drug
administration (start of nebulization) for 2 hours and hourly
thereafter for a minimum of 6 hours or until FEV-1 was
within 10% of the baseline average; if the FEV-1 fell by
more than 20% after administration of treatment
medication, further testing on that day was terminated; at
the final visit

@ 12 lead ECGs and Holter monitoring: 12 lead ECG 30 minutes
after drug administration on treatment days and at the final
visit; Holter monitoring for 150 minutes following drug
administration

@ serum glucose, potassium and calcium: one hour prior to
administration of study medication and 1 hour after drug
“administration

w adverse events

= other laboratory tests: at visit 1 and visit 7
w" vital signs: at visits 1 and 7 and prior to drug administration
~ and at the conclusion of evaluation on study days 2-6

Study Results:

4 Mean percent change from baseline in FEV-1 was highest after
administration of 1.25 mg of (R)-albuterol and 2.5 mg of racemic
albuterol, but there was a statistically significant difference
between treatments only for (R)-albuterol and placebo (see table
and figure below). There was no statistically significant difference
between improvement after administration of 1.25 mg of (R)-
albuterol and 2.5 mg of racemic albuterol. There was a dose-
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response trend for the 3 doses of (R)-albuterol. At least one
patient did not respond after administration of each treatment.

%

Table 3. Mesan FEV, Data over Time (Percent Change from Pre-Dose)

Scheduled 25mg
Assessment 031 mg 0.63 mg 125 mg Racemic
Time Placebo (R)>-Albuterol (R)-Albuteral (R)-Albuterol Albuterol
15 min -1 28 32 29 29
30 min 4 31 32 32 34
45 min 3 31 34 33 33
60 min 4 32 34 36 36
75 min 3 31 33 36 37
. . 90 min .1 30 33 X} 39
105 min 5 30 *+ 31 34 32
- 120 min 5 28 -3k~ . 33 32
3hr 5 25 26 30 29
4 br 9 14 19 26 24
Shr -1 12 12 13 14
6 br 4 3 11 12 5
Overall
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There was no statistically or clinically significant difference in
terms of time to onset of action (the first time point at which a

15% increase in FEV-1'was observed) (see table and figure below)
between any of the treatments, but there was a dose-response in

- terms of duration of action (the time from onset of action to the *
time at which the FEV-1 first fell below 15%), ranging froni ) -
minutes after administration of 0.31 mg of (R)-albuterol t '
minutes after administration of 1.25 mg of (R)-albuterol.

Duration of activity was comparable after administration of 0.63
mg of (R)-albuterol and 2.5 mg of racemic albuterol (see table and
figure below). The mean onset of action was 78 minutes, 83

- minutes, 46 minutes, 54 minutes and 345 minutes after
administration of 0.31 mg (R)-albuterol, 0.63 mg (R)-albuterol,

1.25 mg (R)-albuterol, 2.5 mg racemic albuterol and placebo,
respectively. There was no significant difference in regard to the
duration of effectiveness between patients who were not receiving
corticosteroids and those with chronic corticosteroid use,

Figure 1. Mean Time fo Onset of Activity (Mhiuts)
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Figure 3

DISTRIBUTION OF ONSET (MINUTES) BY TREATMENT
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Figure 2. Mean Duration of Activity (Mioutes)

4 The percentage of patients experiencing adverse events, as well as the total
number and type of adverse events, were comparable after
administration of the three (R)-albuterol doses, 2.5 mg of racemic
albuterol and placebo (see table below). No serious or unexpected
adverse events were noted. The most frequent treatment-related adverse
events were nervousness and wheezing/chest tightness. Nervousness was
most frequently reported after administration of 1.25 mg (R)-albuterol
and 2.5 mg of racemic albuterol. - -

Table 4. Summary of Adverse Events — —_
031 mg 0.63 mg 125 mg 25mg
Placebo  (R)-Albnterol  (R)-Albuterol  (R)-Albuterol Racemic Albuterol

All Adverse Events .

No. (%) of Patients 4 (20) 6 (30) 40Q0) 7(35) 6(30)

No. of Bveats 6 9 4 7 6 i
Treatment-Related
Adverse Events _

No. (%) of Patients 3(15) 5@25) 2(10) 735 6(30)

No. of Bvents 3 7 2 7 é
%
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4+ 12 lead ECGs: In regard to QTc interval, all albuterol treatments differed
significantly from placebo and there was a statistically significant
difference between the 1.25 mg (R)-albuterol and the 0.31 mg (R)-
albuterol treatments (see tables below). The percentage of patients
without normal sinus rhythm varied from 0% after 2.5 mg racemic
albuterol to 20% after 0.31 mg (R)-albuterol. The percentage of

abnormal ECGs varied from 5% after administration of placebo to 15% -

after administration of 2.5 mg or racemic albuterol and 0.31 mg of (R)-

albuterol.

QTec INTERVAL (ms) BaselineMear | One Hour Post- Difference*
, Treatment Mean

Placebo ‘ 421.1 413.0 8.1 A
0.31 mg (R)-Albuterol 421.1 4225 158
0.63 mg (R)-Albuterol 421.1 427.6 6.6 BC
1.25 mg (R)-Albuterol 421.1 4332 121C
2.5 mg Racemic - 421.1 4292 | 82BC
Albuterol ' ‘

? Means with & letter in common are not significantly different at the 0.05 level (Fisher's protected LSD test).

o

4+ Holter monitoring: There were no significant differences in heart rate after
administration of 1.25 mg of (R)-albuterol and 2.5 mg of racemic
- albuterol at any time period. Heart rate was increased during the first
30 minutes following administration of albuterol, felative to placebo and
there was a dose-response relationship with respect to increasing heart
rate with increasing doses of (R)-albuterol.

+ laboratory tests: Mean serum glucose levels were significantly increased
after administration of all albuterol treatments compared with placebo,
which was decreased (see tables below). Mean serum potassium levels
remained the same or increased slightly relative to baseline for all

‘albuterol treatments.
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GLUCOSE {mg/dl) _ Baseline Mean Post-Treatment Difference®
: Mean )

Placebo 101.8 94.8 TA
0.31 mg (R)-Albutero! 101.8 - 107.9 62B
0.63 mg (R)-Albuterol 101.8 103.5 238
1.25 mg (R)-Albuterol 1018 — 1105 578

2.5 mg Racemic 101.8 103.4 I.7B
Albuterol

Note: t-statistics (above diagonal) and two-sided p-values (below diagonal) for comparison of
least squares means (Fisher’s protected LSD test) . . :

GLUCOSE (mg/dl) Placebo 031 mg (R)- | 0.63mg (R)- | 1.25 mg (R)- 25mg

‘ Albuterol Albutero! Albutero) Racemic

Albuterol

Placebo - -3.20 -2.13 -3.83 -2.11
131 mg (R)-Albuterol 0.002 - 1.02 -0.62 1.10
4.63 mg (R)-Albuterol 0.04 03] - -1.63 0.06
1.25 mg (R)-Albuterol . 0.000 0.54 0.11 - . L72
2.5 mg Recemic Albuterol 0.04 0.28 096 - 0.09 -

* Means with a letter in common are not significantly different at the 0.0 level (Fisher's protected LSD teso)

4 vital signs: There were no clinically or statistically significant changes in
vital signs either prior to treatment or following treatment, although the
greatest effect was seen after administration of 1.25 mg of (R)-albuterol

(see tables below).

PULSE (bpm) Pre-Treatment Post-Treatment - Difference”
Mean Mean )

Placebo 733 763 02A

0.31 mg (R)-Albuterol 8l . 716 0.1A

0.63 mg (R)-Albuterol 776 787 0.0A

1.25 mg (R)-Albuterol 767 815 00A

2.5 mg Racemic . 784 812 01A

Albuterol
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SYSTOLIC BP Pre-Treatment Post-Treatment Difference*
(mm Hg) Mean Mean
Placebo 1149 118.1 ' 28A
0.31 mg (R)-Albuterol [184 . 118.9 - H2A
0.63 mg (R)-Albuterol 1199 1195 D4A
1.25 mg (R)-Albuterol 1159 123.4 76 A

'| 2.5 mg Racemic 116.7 1188 . 1L7A
Albuterol '
DIASTOLIC BP Pre-Treatment Post-Treatment Difference®
(mm Hg) . Mean Mean
Placebo 74.7 76.5 19A
0.31 mg (R)-Albuterol 724 75.6 . 32A
0.63 mg (R)-Albuterol 752 743 ' 09 A
1.25 mg (R)-Albuterol 74.5 ' 718 34A
2.5 mg Racemic 744 762 L6A
Albuterol

? Means with a letter in common are not significantly different at the 0.05 levet (Fisher's protected LSD test).
CONCLUSIONS: There were no clinically significant differences in terms of
mean FEV-1 over the 6 hour period of evaluation after administration of 0.63
mg of (R)-albuterol, 1.25 mg of (R)-albuterol and 2.5 mg of racemic albuterol.
Onset of effectiveness and duration of effectiveness were comparable after
administration of these three treatments. The proposed dosing interval is

supported by this study, based on mean percent change from baseline for
FEV-],

-

‘Although there were no serious or unexpected adverse events noted after
administration of (R)-albuterol, the incidence of adverse events was less after
administration of 0.63 mg of (R)-albuterol than after administration of 1.25 mg
(R)-albuterol and 2.5 mg racemic albuterol. The greatest increase in the QTc
interval was seen in patients who received 1.25 mg of (R)-albuterol. Increase
in serum glucose was also greatest after administration of 1.25 mg of R)-
albuterol, as were heart rate and blood pressure. The changes in these
parameters that were seen after administration of 1.25 mg of (R)-albuterol are
consistent with the changes that can be seen after administration of other beta
agonists and are not clinically significant. Moreover, 1.25 mg of (R)-albuterol
is proposed only for patients with more severe asthma, where the potential
benefits should outweigh any increased risk.
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The data from this study suggests that 0.63 mg of (R)-albuterol produces the
same degree of efficacy, based on change in FEV-1, as 1.25 mg of (R)-
albuterol, and less systemic effect, based on adverse events, serum glucose,
QTec¢ interval and vital signs. Therefore, the 0.63 mg dose of (R)-albuterol has
a better benefit:risk ratio than the 1.25 mg dose, based on this study’s data.

PPEARS THIS WAY -
AP oK ORIGINAL
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ABSTRACT OF STUDY 024

METHODS: This randomized, double-blind, placebo and active treatment-
controlled repetitive dose study compared the response in 362 adult patients
with moderate asthma to (R)-albutero! at doses of 0.625 and 1.25mg TID and *
racemic albuterol at doses of 1.25 and 2.5 mg TID over a period of 4 weeks.
Patients were evaluated in regard to change in FEV-1 over 8 hours after drug
administration compared with prestudy baseline after the first dose and with
both prestudy and onstudy baselines when evaluated after 2 and 4 weeks of
treatment. In addition, comparison of onstudy baselines were made with the
prestudy baseline. Treatment arms were also compared in terms of other
pulmonary function parameters, as well as patient peak flow measurements,
use of rescue medication, symptoms, corticosteroid use, and withdrawals due
to lack of efficacy. The primary efficacy variable was the peak change in
FEV-1 after 4 weeks of treatment relative to the onstudy baseline. Safety was
assessed by adverse events, vital signs, laboratory tests, and ECGs.

RESULTS: A dose of 0.625 mg of (R)-albuterol was comparable to 2.5 mg of
racemic albuterol in terms of onset of action, peak effect, AUC, and duration
of action based on change from baseline in FEV-1. A dose of 1.25 mg of (R)-
albuterol produced more bronchodilatation (as measured by peak effect and
AUC based on FEV-1 change from baseline) than 2.5 mg of racemic albuterol.
Significant bronchodilatation over an 8 hour period after drug admififstration
was demonstrated for both the 0.625 and the 1.25 mg dose of (R)-albuterol.

The same degree of bronchodilatation was demonstrated for 8 hours after
administration of 0.625 and 1.25 mg of (R)-albuterol at a time when the drug
had been administered at these doses TID for 2 and 4 weeks. In addition,
there was an increase from the prestudy baseline to the onstudy baseline after
4 weeks of treatment with 0.625 mg (6%) and 1.25 mg (7%) of (R)-albuterol.
Although there was an increase in the onstudy baseline in the placebo group of
6% after 4 weeks of treatment, no significant increase in the onstudy baseline
was seen in either of the groups receiving racemic albuterol after 4 weeks of
treatment. There was a further increase in the onstudy baseline in all
treatment groups at week 5, i.e. 1 week after the last dose of albuterol. -

——
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The response to the different treatment arms was not significantly different
when evaluated in terms of change in FVC or FEF 25-75, The mean peak
change in FEV-1 after 4 weeks of treatment was generally higher in patients
12-16 years of age and in patients not receiving corticosteroids, although this
pattern was not seen in the 2.5 mg racemic albuterol group in terms of age or
in the 1.25 mg racemic albuterol group in terms of corticosteroid use.

Use of rescue medication was greater in patients who received racemic
albuterol than in the patients who received (R)-albuterol. The number of
. symptom-free days was greatest in the 1.25 mg (R)-albuterol group, while the

- number of symptom-free days in the 2.5 mg racemic albuterol and placebo
groups was not statistically different. There was less nocturnal awakenings
due to wheeze and cough in the 1.25 mg (R)-albuterol group during each week
of treatment, and symptoms were generally less severe in this group, especially
during the last week of treatment. Use of oral corticosteroids for > 5
consecutive days was necessary in 2 patients in the 0.625 mg (R)-albuterol, the
1.25 mg (R)-albuterol and the 1.25 mg racemic albuterol groups, while no
patients in the 2.5 mg racemic albuterol group required this amount of oral
corticosteroids. There were 2 patients, one in the 1.25 mg (R)-albuterol group
and one in the placebo group who withdrew because of perceived lack of
efficacy. -

The 1.25 mg dose of (R)-albuterol produced a greater number of nervous
system adverse effects, especially anxiety, dizziness, and tremor than'did the
2.5 mg dose of racemic albuterol. No such adverse effects were seen in the
placebo group. One patient developed non-specific T wave abnormalities
associated with numbness of the left hand after the first dose of 1.25 mg (R)-
albuterol. Another patient developed ST-T wave changes 2-3 hours after
receiving the first dose of 1.25 mg of (R)-albuterol but remained in the study
without recurrence. There were a slightly greater number of patients in the
1.25 mg (R)-albuterol as compared to the 2.5 mg racemic albuterol group who
bad an increase in serum glucose from normal to above the upper limit of the
normal reference range after treatment. There was also a slightly greater
mean change in heart rate seen after the first dose of 1.25 mg of (R)-albuterol
as compared to the first 2.5 mg dose of racemic albuterol. No clinically
significant difference in prolongation of the QTc interval was noted after
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administration of the 1.25 mg dose of (R)-albuterol compared with other active
treatment groups.

DISCUSSION: The sponsor has demonstrated the comparative efficacy of R)-
albuterol and racemic albuterol in reversing bronchoconstriction (producing
bronchodilatation). Specifically, 0.625 mg of (R)-albuterol was demonstrated
to be comparable to 2.5 mg of racemic albuterol and 1.25 mg or (R)-albuterol
produced more bronchodilitation than 2.5 mg of racemic albuterol. The
sponsor has demonstrated the ability of (R)-albuterol to produce
bronchodilitation acutely following the first dose, without a decrease in this
ability after 2 and 4 weeks of treatment. There is, in addition, a suggestion
that (R)-albuterol produces chronic bronchodilitation, based on an increase in
the onstudy baseline for FEV-1 of 6-7% from prestudy baseline after 4 weeks
of treatment, which increased further 1 week after (R)-albuterol was
discontinued. The increase in onstudy baseline was significantly less in the
groups which received racemic albuterol. The sponsor has not demonstrated
that (R)-albuterol prevents bronchoconstriction because the study was not
designed to do so. The recommended dose for racemic albuterol solution for
nebulization is 2.5 mg TID or QID. Since a dose of 0.625 mg of (R)-albuterol
TID produced the same degree of bronchodilitation as 2.5 mg of racemic
albuterol in this study, the dose and dosing interval are appropriate for
patients 12 years of age and older. Since a dose of 1.25 mg of (R)-albuterol
produced a greater degree of bronchodilitation than 0.625 mg of (R)-albuterol,
it is appropriate to recommend that this dose be used for patients wififmore
severe disease. The use of the 1.25 mg dose of (R)-albuterol should, however,
be accompanied by a careful benefit:risk assessment, especially from a cardiac
standpoint, since the safety data from this study indicates that a greater
systemic effect can be seen with this dose.

After submission of this NDA, it was determined by the sponsor that one site
for this study (Edwards site) was flawed (numerous altering of ECG tracings,
possible fabrication of chest X-ray report). An internal audit by the sponsor
concluded that the integrity of the data had been maintained. The sponsor
was, nevertheless, asked to analyze the data from this study excluding this site.
There were no clinically significant changes in the efficacy or safety data when
the study was reanalyzed excluding the Edwards site. Therefore, '
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interpretation of the data from this study was not changed because of this
finding.

In summary, the sponsor has demonstrated that a dose of 0.625 mg of (R)-
albuterol is safe and effective, and comparable in effect to the recommended
dose of nebulized albuterol, 2.5 mg, when given acutely. A dose of 1.25 mg of
(R)-albuterol produces a slightly greater effect locally and systemically than
2.5 mg of racemic albuterol but is safe and effective for treatment of patients
with more severe asthma, especially if they have not responded adequately to a
dose of 0.625 mg of (R)-albuterol. The proposed TID dosing interval is
supported by the 8 hour duration of action. With chronic administration, there
is no deterioration of asthma and some improvement, based on symptoms and
use of rescue medication, especially in the 1.25 mg (R)-albuterol group. There
is also a suggestion that patients may do better with chronic administration of
(R)-albuterol than with racemic albuterol, based on improvement in onstudy
baseline FEV-1. |
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4+ REPETITIVE DOSE STUDY +

® Study 024: A phase III randomized, double-blind, placebo-controlled
parallel-group study to evaluate (R)-albuterol in terms of effectiveness in

reversing bronchoconstriction, preventing bronchoconstriction and in
the safe management of asthma.

4 STUDY CHARACTERISTICS:

O number of patients: 424 enrolled; 362 randomized to treatment; 328
patients completed the study

O} age range: 12-80 years

O patient population: asthma; FEV-145%-70% predicted; stable
on medication for at least 6 months; stable dose of inhaled
sympathomimetic for 90 days and stable dose of inhaled

corticosteroids for 30 days prior to the study; see table below for
disallowed medications

Disallowed Medications
Withdrawel Time _
Drug ) {(Prior to Visit 1)

parcateral . >8 weeks
oral ' >2 weeks : == e
Theophyiline

short-asting - 2 12 hours

BID controlied release & 24 hours

QD controlled release 2 36 hours
Adrenerpic bronchodilators

.. Nebulized or inhaled, short-acting 2 8 hours

Ormal TID or QID preparations 2 24 hours

Orel BID preparations 2 36 hours

Inhaled, long acting ° Z 24 hours
Ipratropium bromide (Atmvmt) 2 24 hours
Nonprescription asthma medicstions 27 days

Cromolyn sodium, nedocromil sodium 2 7 days
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O study design: randomized, double-blind, placebo-controlled,
parallel, multicenter, repetitive dose study

O drug administration: 0.625 mg or 1.25 mg of R-albuterol; 1.25
mg or 2.5 mg of racemic albuterol as a nebulized solution
TID; albutero! MDI as rescue medication; single use vials
containing 3 ml; administered by PARI LC PLUS nebulizer
with a DURA-NEB 200 Portable compressor; patients were
instructed to allow a minimum of 4 hours between doses, with the
first dose in the morning after the morning PEF, the second dose
in the afternoon, and the third dose in the evening h.s.

Q periods of study: 1 week of single-blind treatment with placebo
: followed by 4 weeks of randomized treatment which was in turn
followed by 1 week of single-blind treatment with placebo; there

' were 5 visits, a screening visit, 3 treatment visits (week 0, week 2,
\ - and week 4)(visits 2-4) '

U parameters evaluated: see flow chart below.
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EFFICACY: The primary efficacy endpoint was the peak change
in FEV-1 after 4 weeks of treatment relative to visit
baseline; secondary analysis evaluated the peak change in FEV-1
after 4 weeks of treatment relative to the study baseline (week 0);
secondary analyses included peak change in FEV-1 at week 0 and
week 2, as well. '

" spirometry: (FEV-1, FVC, FEF 25-75): single spirometric
measurements were obtained at visits 1 and 5; serial spirometry
for 8 hours was done at visits 2-4, prior to drug administration,
immediately after drug administration, 15 minutes after drug
administration, every 30 minutes for the first two hours and
hourly for 6 hours thereafter; AUC under the FEV-1 curve was -
a secondary efficacy outcome variable.

@ AM and PM PEFR: recorded on diary card daily
( o @ use of rescue medication: recorded on diary card daily
W rates of acute exacerbations: an exacerbation of asthma was defined
as a worsening of asthma symptoms or pulmonary function
requiring therapeutic intervention. -
- use of oral corticosteroids: patients were allowed to receive one

course of oral corticosteroids for 5 continuous days at aThaximum
of 40 mg per day.

e ]

‘" symptom scores: recorded on diary card daily; scale of 0-4 used for
individual symptoms (0 = none, 1 = barely noticeable, 2 = poticed
from time to time, 3 = noticed often and interfere with daily
routine, and 4 = present most of the day and radically changed
daily routine; the total asthma symptom score was based on a
scale of 0-3 with 0 = none, 1 = mild, 2 = moderate and 3 = severe.

.- @ withdrawals due to initiation or increase in dose of oral
(- corticosteroids or withdrawal due to perceived lack of efficacy; a
' survival plot was used for visual comparison
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SAFETY:
& adverse events

w- vital signs: prior to drug administration on visits 2-4 and then at 15,
30, and 60 minutes after drug administration and then hourly for
7 hours; at visit 5 (at the end of the placebo run-out period)

« laboratory tests: prior to drug administration at visits 2 and 3; prior
to drug administration for electrolytes and glucose only at visit 4;
in addition, at visits 2, 3, and 4 electrolytes and glucose were |
obtained 60 minutes after drug administration; at-visit 5 (at the
end of the placebo run-out period) laboratory tests were repeated.

@ ECGs: prior to drug administration and pulmonary function testing
and then at 15, 30, 60, 120, and 180 minutes after drug
administration at visits 2-4; an ECG was also done at visit 5 (at the
end of the placebo run-out period)

QO Statistical Considerations:

= All efficacy analyses were performed on the ITT population;
the primary efficacy endpoint was also analyzed using the
“efficacy population” defined as all patients who compléted
4 weeks of double-blind treatment without major protocol
violations. Analyses were done as well after stratifying for
concomitant use of corticosteroids, age, gender and ethnic
-background. If patients used rescue medication during serial
spirometry, the PFTs recorded on and after the time of rescue
were not included in the efficacy analysis.

w Treatment groups were compared for differences in peak
change in FEV-1 based on analysis of variance comparing
the week 4 mean peak change in FEV-1 to the visit FEV-1
before treatment; as a secondary analysis, peak change in
FEV-1 at week 0 and after 2 weeks of treatment were
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compared to the FEV-1 prior to treatment on that visit; in
addition, peak change in FEV-1 after 2 and 4 weeks of
treatment were compared to baseline FEV-1.

" For all end-of-study data, categorical data were summarized using
the frequency and percentage of patients with a particular
attribute. Continuous data were summarized using descriptive
statistics inlcuding the mean, median, standard deviation, range
and number of patients.

¢ STUDY RESULTS:

O Disposition of Patients: see table below.

Subject Disposition.
Treatmest Group
racemle racemic
(R)albatercl (R)albuterol "~ albutersl albuterol
0.625 mg 1.25 mg 125 mg Z5mg placebo Total
(n=~72) (u=73) (n=58) (o=74) (o>75) (n~362)
Number of Subjects .
Completed Study 68 (94.4%) 62 (84.9%) 63 (92.6%) 68(91.9%) 67(893%) 328 (71.4%)
Terminated Study 4 (5.6%) 11 (15.1%) 5(7.4%) 6{8.1%) 8(10.7%) 34 (9.4%)
Last Completed Visit Week
Week 0 3¢4.2%%) 8(11.0%) 30096, 4(5.4%) - 4(5.3%) 24 (6.6%)
Week 2 I{1.45%) 3(e.1%) o005 1(14% ~ 304.0%) 8(2.2%)
Week 4 0(0.0%) 0(0.0%) 0(0.0%) 1(1.4%) 1¢1.3%) 2 {0.6%¢)
Feek 5 65 (v4.4%) 62 (34.9%) 63 (02.6%) 68(91.9%) 67 (BRI%) 325 (V0.6%) __
Reason for Early . ’ . '
Termination After
Randomiration . ' .
Adverse Event J42%) 8(11.0%) 2(2.9%) 4(54%) 5(6.7%) 22 (6.0%)
Major Protocol Violation 0 (0.0%) 0(0.0%) 0(0.0%) 0 (0.0%) 202.7%) 2{05%)
Voluntarily Withdrew 1(14%) 1(1.4%) 2(2.9%) 1(1.4%) 0 (0.0%) 5(14%)
Lost 1o Follow-Up 0(0.0%) 1(1.4%) 000%) - 0(0.0%) 0(0.0%) 1{0.3%)
Treatment Faiture 0 (0.0%) 1(1.4%) 0(0.0%) 0(0.0%) 1(1.3%) 2 (0.5%)

Other 0 (0.0%) 0 (0.0%) 1(1.5%) 1 (1.4%) 0 (0.0%) 2 (0.5%)
Note: Subjects participating through Week 4 completed the double-blind treatment period. Subjects completing Week
S completed the study without terminating early. T ‘

Reference: Sections 14.1.2 and 14.13.

COMMENT: There were more patients who were withdrawn Jfrom

' the study because of an adverse event after randomization in
the 1.25 mg (R)-albuterol group than in the other treatment
groups, 4 of whom were withdrawn within the first week of
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double-blind treatment Sfor adverse events potentially related to

the study drug. The sponsor is proposing a usual dose of 0.63
mg in the labeling for this drug product, with use of 1.25 mg

only for those patients with more severe disease where the
potential benefits outweigh any increased risk. This is
appropriate (see discussion under Adverse Events in this
review).

Q Protocol Deviations: The protocol deviations which resulted in
exclusion of patients from the efficacy analysis can be seen

in the table below.

Protocol Deviations Rcsultlng iz Exclusion from Efficacy Analysis.

Treatment Group
: racemic racemic
(R)albuterol  (R)-albuterol albuterol albuterol
0.625 mg 125mg 125 mg 25mg placebo Total
o {(o=72) {o=73) . {a=68) {(n=74) {n-75) (n=362)
Protocol Deviation
+ Violation of Inclusion )
Cta‘:rion 3 (FEV, outof 1 (1.4%) 2{2.7%) 1(1.5%) 2(2.7%) 2(2.7%) 8 (2.2%)
B¢)
Compliance <80% for o
the Double-Blind 0 (0.0%) 1 {1.4%) 0(0.0%) 0{0.0%) A (4.0%) 4(1.1%)
Treatment Period ‘

Reference: Section 14.1.4.

COMMENT: The protocol deviations which occurred ‘were neither

sufficiently great in number nor related to one treatment
group to have affected the analysis of this study. '

APPEARS THIS WAY
ON ORIGINAL
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Q Demographics: see table below

Subject Demographics
. T racemic racemic
(R)-atbuterol {R)-albuterol albuterel ~ atbutero! All
0.625 mg 126mg 1.25mg 25mg placebo Subjects
{n=72) (o=73) {n=68) (o=74) {o=75) (n=362)
Age ’ )
Mean (SD) 36.2(13.94) 35.0(13.34) 37.9(14.58) 383 (15.94) 352 (14.61) 36.5(14.50)
Min, Max 130,750 120,720 13.0,740 13.0, 80.0 120,780 12.0, 80.0
Sex .
Male 26 (36.1%) 35 (47.9%) 28 (41.2%) 28 37.8%) 29 (38.7%) 146 (40.3%)
Female 46 (63.9%) 38 (52.1%) 40 (58.8%) 46 (62.2%) 46 (61.3%) 216 (59.7%)
Race
Caucasian 62 (86.1%) 60 (82.2%) 60 (882%) 65 (87.8%) 59 (78.7%) 306 (84.5%)
Black 8{11.1%:) 6 (8.2%) 6 (8.8%) 6 (B.1%) 6 2.0%) 32 (8.8%)
Asizn o 1(1.4%) 2@7%) . 2Q2.M%) ] 4(1.1%)
Hispanic 2 (2.8%) 5 (6.8%) 1(1.5%) 0 T03%) - 1S(4.1%)
Other o 1(1.4%) - 0 I (1.4%) J4.0%) 5(1.4%)
=  Helght (em) ’ :
Mean (SD) 168.4 (9.10) 170.4 (9.98) 168.2 (8.70) 167.7 (9.25) 166.1 (9.49} 168.2(9.38)
Weight (kg) .
Mcean (SD) 79.8 (20.43) 79.8 {16.6T) 76.8 (2021) 76.1(15.59) 782 (22.52) » 782 (19.20%)
FEY, Percent B
o (551 60.0 (6.9 9.5 (72 59.7(16
Mean (SD) 60.0 (729 0.0 (691 5 9 597(162)  59.8(7.4
o Min, Max (W\ (___Q__,l AR J-_) C'F_)") y B¢ 1)3
( FEV, Percent T e T s =
S Reverzlbllity

Mean (SD) 4090280  ALS@IN  399QL3Y  97(1975)  3T1(173]) . gé:&(z_g_.lgg
o > C / ;X ’

Min, Max ) ‘:} (/ ) {r . i—_ - )
Reference: Section 141527 = ~ e e e

COMMENTS: The PEF was higher during the placebo run-in
period in the group which received 1.25 mg of (R)-albuterol
than in the other treatment groups, a mean value of.346
L/min with a maximum of 609 L/min compared to the other
groups which had a mean of 304-323 L/min and a maximum
value of )L/min. This is supported by the symptom
assessment in the run-in week during which there were
significantly less patients in the 1.25 mg (R)-albuterol group
who had severe symptomatology. This suggests that the 1.25
mg (R)-albuterol group had somewhat milder asthma than the
other treatment groups, and, therefore, might not be capable
of responding as much as the groups which had lower PEF
values and/or less symptomatology. In this reviewer’s opinion,

e this difference in baseline severity is not likely to have
| ( ' influenced the study results. In fact, the 1.25 mg (R)-




- 106 -

albuterol group showed the greatest degree of improvement.

The racemic albuterol 1.25 mg group had a signficantly
greater percentage of patients with asthma duration greater
than 15 years; 71% compared to 56% in the (R)-albuterol
groups and 57% in the placebo group. It could be argued that
this discrepancy in some way biased the study results.
However, it is not clear that greater duration of asthma can
be equated with more severe asthma or that the response in
more severe asthmatics, if indeed such were the case, to
inhaled beta agonists is likely to be more or less than in
patients with less severe asthma. Therefore, it is unlikely that
this difference in asthma duration influenced the study
results significantly.

O Center issues: There were 32 centers. At 6 centers, there were
no patients in at least one of the five treatment groups. Of
these centers, 5 enrolled between 1-6 patients and a total of
16 patients.

COMMENT: After discussion with our Statisticians, it is acceptable
to include patients from centers which did not have patients in
each treatment group, in the overall analysis. There is no _
indication by the sponsor of any attempt ot pool the data from
centers with small numbers of patients. Nevertheless, it is
unlikely that the inclusion in the analysis of the 16 patients
SJrom the 5 centers which did not have patients in each
treatment group significantly changed the conclusions which
can be drawn from this study.

Q Efficacy Evaluation:

w change in FEV-1 over 8 hours following the first dose of stﬁdy
medication (see figure and table below).




Pereert Charge be FEVY (L) Dot Sptrometry

-107 -

Surmary of Percent Change In FEV1 Over Time
Week 0 Relative to Pra-Dose Week §

-
-

@ There was a clinically significantly greater response with
both doses of the R enantiomer and the racemic
mixture of albuterol than there was with placebo.

¢ This difference in response lasted for 6 hours with the ‘
1.25 mg dose of racemic albuterol, for 6 hours with the
0.625 mg dose of (R)-albuterol, for 8 hours with the
2.5 mg dose of racemic albuterol and for 8 hours with
the 1.25 mg dose of (R)-albuterol.

# In terms of peak effect; 0.65 mg and 1.25 mg of (R)-
albuterol had a greater effect than either dose of
racemic albuterol.

@ Onset of action was immediate and was essentially the
same for both doses of racemic albuterol and (R)-
albuterol.

- —
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¢ The AUC was comparable for the 2.5 mg dose of racemic
albuterol and the 0.625 mg dose of (R)-albuterol.

® The AUC was greater with the 1.25 mg dose of R)-
albuterol than with the 2.5 mg dose of the racemic
mixture.

¢ The AUC was greater for the 0.625 mg dose of (R)-
albuterol than for the 1.25 mg dose of racemic
albuterol.

Summary of Percent Change in FEV, from Study Baseline™ - Week 0

~Freatment Group
racemic racemic
(R)-albuterol  (R)-albuterol albutero! albuterol .
. 0.625 mg 125 mp 1.25 mg 2.5mg placebo

Immediately Post Dose ~

Mean (SD) 34.4(20.74) 37.3 (22.48) 30.7(19.47) 30.9 (19.16) 2.8(15.02)

n 69 73 . 68 73 75
Post-15 Minutes

Mean (SD)- 38.1(21.90) 40.6 (24.17) 33.9(21.25) 34.8(21.43) 4.7 (16.85)

n _ 71 7 68 74 74
Post-30 Minutes

Mean (SD) 39.3(23.349) 41.3 (24.92) 34.6 (22.58) 35.6 (20.26) 6.1 (18.52)

n 72 73 68 73 75
Post-60 Minutes e )

Mean (SD) 38.7 (22.58) 41.0(25.81)  359(20.89)  36.1 (21.09) 7.9(17.78)

n 72 73 T 68 T 74 73
Post-90 Minutes .

Mean {SD) . 373(23.03) 42.0(26.78) 3522137 37.0 (22.28) 8.8(17.87)

n 70 7 67 = 61
Post-2 Honrs ’

Mean (SD) 363 (23.15) 40.9 (24.81) 33.1(20.73) 34.2 (22.51) 9.9 (17.44)

n 72 73 68 74 70
Post-3 Hours ’

Mean (SD) 25.7 (20.93) 34.6(2431)  25.7(15.65) 28,0(23.82) 8.9(19.71)

n _ n 73 68 74 70
Post-4 Hours ) .

Mean (SD) ' 23.9(20.03) 31.6(24.93) _ 20.1(19.22) 22.8 (22.51) 7.9(17.94)

n : 70 72 68 74 69
Post-5 Honrs

Mean (SD) : 19.2 (19.35) 269(2355) 194(17.96)  19.2(2022) 6.7 (16.46)
n : 69 /3 65 73 68
Post-6 Hours

Mean (SD) ' 13.7 (20.94) 219(2134)  146(1868)  162(1939)  8.0(20.36)
n 66 69 65 72 65
Post-7 Hours

Mean (SD) 12.7 (20.42) 19.4 (22.52) 12.4(17.13) 15.9(18.13) 7.3 (18.38)
n 66 68 63 - 67 - 63
Port-8 Hours

Mem (SD) . 135 (21.88) 20.8 (22.8!) 10.4 (17.93) 143 (18.83) - 8.0(19.01)

60 67 62

Pereentdnngeiu foroed expirltmyvolum: fmmpm-dm Weeko
Reference: Summarized from Section 14.2.1.7.
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U Analysis of data excluding the Edwards site:

@ As noted in the abstract of this study (see page 97), there was no
clinically significant changes in the efficacy or safety data when
the study was reanalyzed excluding the Edwards site. As an
example, the percent change from study baseline in FEV-1 and
the mean peak change in FEV-1 relative to visit pre-dose
measurement after 4 weeks of treatment (the primary efficacy
variable) with exclusion of the Edwards site can be seen in the
tables below (they should be compared with the tables on pages
108 and 111). ‘

-— Table 34.2.1.7
Samury of mcmg‘:l\‘n Erem Stmby Basalise 11)

Trestmant Qroup

Racenlc Recemic

(Ia-%;.l!ntmi m Ilg.?u-nl !i.h;; Tl a.;murnl
=g . ] . -] . Flaceb
[ 1} (o ¢3) o= 44} {ne al ine 79

Immmdiately Post-Doss
Maan (£D)

3.4 (21.31) 0.3 {11.3%) 30.9 113.01) 30.6 (18.44) 3.0 Ill.l!ll
Min, Max ~§.0. ©5.6 =2.7, 8.} ~i.1. €1.% =0.2, 5.0 =32.7, 7é.%
" . “ [ 0
Post-13 Rinstes
Nean {(£D) 20,3 (22.3%) 41.6 (34.91) 3.3 (21.70) 3.9 11908 4.0 [117.20)
Min, Max [] [] =13.4, #1.) 4.1, 9.9 0.7, 13.¢ «32.1, 711.0
n L] b [ 1]
Fort-30 Kinetes
Mean (£D) . T (.M €2.1 (15.33 M.4 [22.9)) 15.0 (10.9W) 6.0 (1%.00)
Win, Max . =1.31. 199.9 ~25.3, .Y -14.3, #.0 0.7, 0.} =20.3, 84.3
n n (] K ™
Fort-§0 Minwtes
Neans {XD) 3.2 (.10 42.0 (35.17) .3 . 3.3 4319.34) T3 (ikam -
Kin, Max -1.6. 93.0 1.8, #.} 3.0, %4 4.5, 3.1 i, W% '
] [ ) L) 2] 0 & °
Fout-90 Nioutes :
£D) 1.3 @a.m az.6 (38.04) 3%.2 {11.86) M.4 120.81) .6 {18.17)
1.1, 113.4 -+.7, M. .0, 3.4 =17.3. 939 -36.2, 84.2
- 5 L I (] - 83 k- —
fest-3 Nowrs
Mean (ED) M0 3. 41.8 [15.2%) 3.2 (30.84) 33.8 (11,31 101 Y.
Min, Wax 6.0, 119.7 =2.32, 100.¥ =4.4. 914 =369, W¥.1 -32.0, ¥5.2
n [ ] & - & (]
Pout-] Rours
Nhah (KD} 9.4 t31.59) 35.3 (34,49 2.8 (20.06) 1.5 1124} #.2 (30.03)
Min, ki -16.9, 9i.% -19.7. AM.§ 1.6, §1.$ =44.0, .6 -19.4, #1.3
[} “ [ 13
- .
Wean {ED) 4.0 130.43) 32.3 3.1 0.3 (19,840 32.8 1180 7.8 {18.20)
Min, bex 25.0, 2.7 -0, 124.4 ~26.0, ®%.8 =36.7, Mb.1 =15.0, #1.%
n «7 [ ™ -
Port-§ Boure -
Mean i85} 19.8 {19.M} .3 ta.m) 20.% 11038 3.1 (19.0%} .3 (16.91)
®in, mex =38.7, &.¢ =18.3, #.l =11.1, 7s.¢ “1.1. €. =3h.0, #1.%
" o 41 & [ 3]
Port-§ Soure y
Mean (WD) 13.9 111.38) 2.4 131.97) 15.9 119.18) 16.5 {1r.62) 1.6 (2.3
Rin, Max =25.2, 6.9 =-1%.9, 2.1 =16.§. 1.4 -3.4. M.} =317.4, M.
" [ ] L] 1 & L
Pust-7 Bours -
Mman {5D) 13.8 (30.M4) 20.8 (13.03) 32.3 (17.40} 18.7 Qae.1m) 6.5 L.
s, Maw =31.5, $7.) ~38.2. 41.% ~15.%. 73,3 =37.%, TI.0 "=313.7, d4.4
- [ -] L] L5 “ -
Pert-0 Bours .
Saen (ED) 13.7 1.1 1.5 (22.38) 10.9 (10.08) 4.3 (10.87) 7.4 .61
Rin, Max =45.7, 0.3 -5 .3 =17.1. €28 ~34.3, 13.0 -33.5, ¥6.2
[] [ 5] [ ] = L | 1)

>
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Table 14.2.1.30

Comparison of Mean Peak Chanpe in FEVI Relative to Vieit Pre-Dose
wesk 4 4

Treatmant Group

Macenic Racemic
R} -Albutarol R} =Albuterol Albuteral Albuterol Overall . Pairwise
D.62% mg 1.25 my .35 mg 2.5 mg Placebo pevalue pevalue
(n= 67} (ne &8) (n= 84} - tn= 70) (n= 70) 2] 1]
Pesk Change in FEVI [1] .
Hean {5D) 0.70 (0.37) 0.75 (0.36) 0.67 (0.41) 9.77 (0.41) 0.24 (0.25} <, 0001
LS Mean (5D} 0.Y1 (0.40) 0.75 (0.40) 8.67 (0.39) 0.7% (0.39) 0.25 {0.39)
Min, Max 0.14, 1.56 0.25, 1.6) .08, 1.74 0.09, 2.14 -0.5%0, ©.91
n 63 ST &0 &5 62
0.615 w3 (R) v ¥ <. 000} )
1.25 mg (R) v P <, 0001
1.25 mg (RS) v P <.0001
2.5 wg (RS) v P <.0001
(RS) v (R} 0.90
[1} Peak change in FEV1 refers to the pesak change in forced expiratory volume in one second relative to pre-dose st Week 4.
(2] Overall treatment test was conducted using an ANOVA. Effscts jncluded scudy site and tresatment.
- . (3] Pajrwise tesce of active trestment wversus placebo and an overall test of racemic albutercl versus (R)-Albuterol {1 8f) were -
( presented if the overall tast was significant.
L -
= :”
E —

APPEARS THIS WAY
ON ORIGINAL
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COMMENT: Greater than twice the dose of racemic albuterol is
needed to produce an effect comparable to a given dose of
(R)-albuterol. There was still a 20% improvement in FEV-]
over baseline 8 hours after administration of 1.25 mg of (R)-
albuterol. Not only is (R)-albuterol effective acutely at this
dose but at both the 0.625 mg and the 1.25 mg dose, (R)-
albuterol produces more bronchodilatation than twice the
dose of racemic albuterol,

However, the proposed dosage of (R)-albuterol is 0.63 mg
TID, with the option of treating patients “with more severe
disease” with a dosage of 1.25 mg TID. It is unclear how
“more severe disease” will be defined. If “more severe
disease” is defined as those patients who do not respond
sufficiently to 0.63 mg TID, this would be acceptable.

A dose of 0.63 mg of (R)-albuterol produced an increase in
FEV-1 of 15% or greater for only 5 hours after
administration. If TID is interpreted as every 5-6 hours while
awake, then this dosage would be acceptable. If TID is strictly
interpreted as q 8 hours, there would be concern about
asthma control between 5-8 hours after chronic
administration of (R)-albuterol at a dose of 0.63 mg., and in
this situation a dose of 1.25 mg of (R)-albuterol should be
used. On the other hand, the peak increase in FEV-1 Jrom a
dose of 0.63 mg of (R)-albuterol was essentially the same as
the peak increase in FEV-1 from the higher dose of (R)-
albuterol and the two doses of racemic albuterol. T, herefore, a
dose of 0.63 mg of (R)-albuterol is adequate Jor acute
management of asthma, at least in the patient population
evaluated in this study. The labeling should be ch anged to
indicate: 1) the dose that is recommended acutely; and 2)
based on the above comments, dosage considerations in
regard to chronic administration, e.g. that drug
administration should be every 6 hours while awake and if
administered every 8 hours on a regular basis, the effect may
be diminished at times beyond § hours after administration.
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@ Change in FEV-1 over 8 hours after drug administration at weeks 2
and 4, i.e. after 2 and 4 weeks of treatment, compared to baseline
FEV-1 prior to the first administration at week 0 can be seen in
the figures below.

® The AUC after 2 weeks of treatment is very similar to-the AUC
after administration of the first dose for all treatments,
except that the 2.5 mg dose of the racemic mixture and the
1.25 mg dose of (R)-albuterol are more comparable after 2
weeks of treatment than they were after the first dose, in
terms of increase in FEV-1 from baseline.

¢ The AUC after 4 weeks of treatment is almost identical for each
treatment group to the AUC after administration of the first
dose for that treatment group.

nm«r«mlm.phm.omm.wuzmnnnmwuo

It Chumega s PETY £} Dy Sytmmeny

= = % &2 6§ 5 8 % & a
[T

L]

KBty fpbemy
e « ® & % 8 8 ®BR & &
(P

o—e—e " 0.630 mg (Ry-aloverel (#=08) deedr—d 135 ing (R)-albuterel (n=61)
O—{}=0 325 ;g racemic albuterol (w=s3) isxg b (wt)
O—tt—0 Placebo {058

Refasoo: Sexion J4 4L
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COMMENT: While the change in FEV-1 over the 8 hours after
drug administration following 2 and 4 weeks of treatment compared
o the 7 - can be useful for
comparison of the different treatment arms, it does not provide
information about the additional improvement that can be seen after
a higher baseline has been established at weeks 2 and 4. T, herefore,
the discussion below, regarding change in FEV-1 after 2 and 4
weeks of treatment when the baseline used is the pre-dose
determination of FEV-1 at weeks 2 and 4 is more clinically relevant.

" peak change in FEV-1 relative to pre-dose at week 4: see table below.

Comparison of Mean Peak Chaige in FEV, [L)

‘Treatment Group
racemle racemiec
(R)-zlbuterol  (R)-albutero! albuterol  albuterol
0.625 mg ., l25mg 1.25mg 2.5 mg Placebo Overall Pairwise
(n~72) (0=73) (n=58) (0=74) (0=~75) p-valug™ p-valce P!
Peak Change )
in FEV,
(relative to
visit pre-dose)
Week 0- ’
Mean (SD) 0.86 (0.44) 0.98(0.48) . 082(0.51) 081(041) 036 (0.35) <000Y  (RS)v(R)=0.0339
n 72 7 68 74 75
Week 2 g
Mean (SD) 0.73 (0.44) 0.75 (0.42) 0.70(043) 0.71(Q036) 030(0.39) <0001  (RS)v(R)=0.58
n 69 65 63 70 - 70 -
Week 4 ' s :
Mean (SD) 0.70 {0.38) 0.750036) - 0.68(041) 0.76(0.41) 024 (0.25) <0001 (RS)v(R)=0.90
-t 68 - 62 63 69 67
Peak Change T T -
Iz FEV,
(relative to
study baseline)
Week 2 : ..
Mean (SD) 0.75 (0.49) 0.82(050) 0.68(048) 0.80(045) 038 (0.43) <.0001 (RS) v (R=0.55
n 69 . 65 63 -~ 70 ~ 70
Week 4 - _ .
Mean (SD) 0.80 (0.50) . 087(052) 067(050) 0.80(0.40) 038 (0.52) <.0001 (RS) v (R)=0.13
68 62 63 69 67

n

" Peak change in FEV| refcis to the peak change in forced expirstory volume in one sécond relative fo pro-dose af
Week 0 or pre-dose at each visit, .
‘C’l'vamu treatment test was conducted using an ANOVA. Effects included study site, treatment end their interaction

significant)
©1 Pairwise tasts of active treatment versus placebo and racemic albutero! versus (R)-albuterol were gresented if the
overall test was significant. Pahwiseoompaﬁmsofwﬁwmunmxvspimebom<00m for all analyses
Reference: Summarized from Sections 14.2.1.10, 14.2.1.11, 14.2.1.12, 14.2.1.13, and 14.2.1.15.
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¢ After 4 weeks of TID treatment, peak change in FEV-1 was

comparable between all albuterol groups (p =0.9) but
statistically different from placebo (p < 0.0001), based on
change from baseline at 4 weeks of treatment. This was also
true after 2 weeks of treatment, based on change from
baseline at 2 weeks. However, as discussed above, after the
first dose (week 0), there was a statistically significant
difference between (R)-albuterol and racemic albuterol (p=
0.03), with (R)-albuterol being superior to the racemic
mixture.

¢ Except for the 1.25 mg dose of racemic albuterol, as might be

anticipated, there was a greater increase in FEV-1 using the
week 0 baseline than using the baseline for weeks 2 or 4.
With continued treatment on a regular basis, if the duration
of action of the active treatment lasts throughout the dosage
interval, it would be expected that the baseline would be
higher at weeks 2 and 4 than at week 0, and that there
would be less room for improvement. This effect can be seen
in the table below comparing week 0, week 2 and week 4
baselines. |

Comparison of Mean Percent Change io Pre-Dose FEV, to Study Baseline,
Treatment Group

racemic racemic Cae .
(Ryabuoterol (R}albuterol  alboterol slbuoterol
0625 mg 125 mg 135 mg 25mg Placebe . Ovenll
— (o~72) {o=73) {o=68) (r=14) (o=15) pvaloc™
Percent Change In . . .
Pre-Dose FEV) ®
Week 2-Week 0 -
Mican (SD) 1.6 {19.20) ) 0I(1834) 4502165 4.1 (19.21) o
] . 69 65 [ 70 70
Within Trestment ’
__pvalugP! 056 02 - 085 0.09 0.1
Week €Week 0 -
Mesn (SD) 6.0 (21.8%) 69 (24.53) QIRLID) LIQ1sT 6.0(25.01) 0.48
a . 68 & & 69 4]
Within Treatment
-value® 0.05 00311 680 058 009 -
Week 5-Week § -
Mean (ED) 10.5 (22.42) 164(2449) 1112145 177 @133y 121123) .27
] n 7 68 74 75

%u‘“ 0.0003 «<0.0001 0.0002 0.0030 «0.0001
treatment test was conducted using xn ANOVA. Effects study site and trestmeat.
“Pmcbmseinpm-donml ufmmdumnebugehm.lwehﬁumWeekOuWu&zﬁn-dou). ]
Wd‘mLMWdS.ww.usmddee&m
ummﬂﬂgnﬁdmwmﬁmhmrﬁwmmdm
group. MMMMWMhuMmMMMWWMMMQ
Reference: Summarized from Section 14.2.1.21. .
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COMMENT: After 4 weeks of treatment, the mean percent change
in the pre-dose baseline, compared to the baseline prior to the
. first dose was 6% in the 0.625 mg (R)-albuterol group and 7%
in the 1.25 mg (R)-albuterol group. The baseline also
improved by 6% in the placebo group after 4 weeks.
Interestingly, the baselirie after 4 weeks did not improve to the
same degree after receiving racemic albuterol, 0.3% and 1.7%
in the 1.25 mg and the 2.5 mg groups, respectively. Especially
in the 2.5 mg racemic albuterol group, where there was an
improvement in on-study baseline of 4.5% after 2 weeks of
treatment, but a decrease in the on-study baseline to 1.7%
after 4 weeks of treatment, it is possible that a further
decrease in on-study baseline FEV-1 could have been seen in
a study of longer duration with continued administration of
racemic albuterol, Also noteworthy, is the fact that the mean
percent change in baseline FEV-1 was significantly greater in
all the treatment groups at week 5, i.e. 1 week after the last
dose of albuterol was received, e.g. 16% in the 1.25 mg (R)-
albuterol group one week after treatment was discontin ued
compared to 7% after 4 weeks of treatment. This suggests
that there is an effect from administration of albuterol on a
repetitive basis over 4 weeks that persists after treatment is
discontinued, although the same effect was seen in the
Placebo group. There is no apparent pharmacologic basis for
why this might occur. — -
O Onset of action after 4 weeks of treatment; The median time
that it took to demonstrate a 15% or greater improvement in
FEV-1 over baseline at week 4 was approximately the same
for all treatment groups, i.e. 6-9 minutes. '

0 Time to mean maximum response after 4 weeks of treatment: The
shortest time to reach the mean maximum response at week 4
relative to pre-dose at week 4 was 82 minutes in the 0.625 mg (R)-
albuterol group, compared to 97-100 minutes in the other groups.
The time to maximum response in the other active treatment
groups, therefore, occurred 15-18 minutes later.
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B Duration of response after 4 weeks of treatment: based on mean

data, a 15% or greater improvement in FEV-1 was noted for 5
hours in the 0.625 mg (R)-albuterol and the 2.5 mg racemic
albuterol groups, for 3 hours in the 1.25 mg racemic albuterol
group and for 7 hours in the 1.25 mg (R)-albuterol group.

O FVC: The mean peak change in FVC relative to study baseline was

essentially the same for the two (R)-albuterol groups and the 2.5
mg racemic albuterol group, less for the 1.25 mg racemic albuterol
group and even less for the placebo group which was statistically
significantly different than each of the albuterol groups, using
either the ITT or efficacy population.

Q FEF 25-75: The mean peak change in FEF 25-75 relative to study

baseline was the same in the 0.625 mg (R)-albutero! and 2.5 mg
racemic albuterol groups, greatest in the 1.25 mg (R)-albuterol
group, less in the 1.25 mg racemic albuterol group and least in the
placebo group with all active treatment groups showing a
statistically significant improvement compared with placebo,
based on either the ITT or efficacy population.

COMMENT: The objectives of this study were to demonstrate the

comparative efficacy of 2 doses of (R)-albuterol and racemic
albuterol in reversing and preventing bronchoconstriction. The

study, however, was not designed to demonstrate the preverttion of
bronchoconstriction and therefore this objective has not been
achieved. The sponsor has demonstrated that 0.625 mg of (R)-
albuterol is comparable to 2.5 mg of racemic albuterol and 1.25 mg
of (R)-albuterol is generally more effective than 2.5 mg of racemic
albuterol in reversing bronchoconstriction acutely. A determination
of which of the two doses of (R)-albuterol should be recommended
as the usual dosage for acute reversal of bronchoconstriction
depends, therefore, on an assessment of the comparable safety of
these two doses (see discussion of comparable safety below). The
sponsor has not demonstrated that (R)-albuterol at either dosage, ie.
0.625 or 1.25 mg TID will reverse bronchoconstriction when
administered on a chronic basis, although such an effect was not

e e — ey M g i = T m B R % et e mm e e 1
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- demonstrated for racemic albuterol either, Le. although there was an
increase in the pre-dose baseline at week 4 as compared to week 0
(6.0 % and 6.9 % in the 0.625 mg and 1.25 mg TID (R)-albuterol
groups, respectively) there was a 6.0 % increase in the placebo
baseline. The sponsor has demonstrated that there is only a minimal
decrease in the ability of (R)-albuterol to reverse acute
bronchoconstriction after 4 weeks of treatment, 1o a degree
comparable to racemic albuterol. It can be assumed, although it has
not been proven, that the chronic administration of (R)-albuterol
Pprevents bronchoconstriction to a degree comparable to that of
racemic albuterol. Nevertheless, the comparability of (R)-albuterol
and racemic albuterol in terms of acute effectiveness in reversing
bronchoconstriction has been demonstrated. It has Sfurther been -
demonstrated that a dose of 0.625 mg, as well as a dose of 1.25 mg of
(R)-albuterol is comparable in terms of this effect to a 2.5 mg dose of
racemic albuterol. The dose and dosing interval proposed by the
sponsor, ie. 0.625 mg or 1.25 mg of (R)-albuterol T. ID, are
supported by this study. \

Q Subgroup analysis: Across all treatment groups, males had a greater
mean peak change in FEV-1 after 4 weeks of treatment compared
to the baseline before initiation of treatment (week 0), than did
females. In all the study groups except the 2.5 mg of racemic
albuterol group, there was a greater mean peak change in FEV-1
after 4 weeks of treatment compared to the baseline before
initiation of treatment in patients 12-16 years of age than in
patients > 16 years of age (see table below). There was a greater -

‘mean peak change in FEV-1 after 4 weeks of treatment compared
to the baseline before initiation of treatment in patients not
receiving corticosteroids in the 0.625 mg and 1.25 mg (R)-albutero}
and the 2.5 mg racemic albuterol groups (see table below).
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Comparison of Mean PealE_Change in FEV, Stratified by Ape - Week 4.

Treatment Group
racemic ' Facemic
(R)albuterol  (R)wlbuterol  albutero] albutero] 1

0.625 mg . 1.25mg 125mg 25mg placebo Ovenll Pairwise
n-=72 n=73 n=68 . n=74 . =75 pevalue® p-value®!
Peak Change .
tn FEV, 1! . <0001
' £25(R) v P<.0001
12-16 Year Olds . . 1.25(R) v P<.0001
Mean (SD) 0.92(0.61)  1.40(0.43)  1.17(1.06) 0.79(0.62) 0.56(0.24) 1.25(RS) v Pe.0008
n .6 5 4 s 7 2.5(RS) v P<.000]
(RS)v (R)<.14
Over 16
Mean (SD) 0.79(04%)  0.83(0.50)  0.63(0.44) 0.80(0.38) 0.36(0.54)
] 62 57 59 64 60

" Peak change in FEV | refers o the change in forced expiratory volume in one second relative to pre<dose at Week 0.

® Overall test was conducted using an ANOVA. Effects included study site, treatment ang 8ge(12+16,>16). The p-
value corresponding to age was 0.0255.

P! Pairwise tests of active versus placebo and an overall test of (R)-albuterol versus mcernic albutero! (1 4f) were
presented if the overall test was significant.

Reference: Summarized from Section 14.2.1.18.

Comparison of Mean Peak Change in FEV,, Stratified by Corticosterold Use - Week 4 ')

Treatment Group
mcemic ncemic .
R-albutero]l  R-albutero! albutero! albuterol Ovenal] Pairwise
0.625 mg 125 mg 1.25 mg 25mg Piscebo  pwvalue® p-valuel!
Peak Change ln — B
FEV' “‘ T -
Not using )

Corticosteroids: H25(R)v P<.000]
Mean (SD) 0.82(0.53) 1.06(0.42) 0.63(043) ©0910041) © 041(040) <0001 1.25(R) v P <0001
n 3s 29 is 26 37 2= 12S5(RS)v P=,0010,

Using . 2.5(RS) v P <.0001

Carticosteroids: ' (RS)v R=0.14

Mean (SD) 0.78(0.48) 0.71(0.54)  0.72(0.58)  0.73(0.37) 0.36(0.65)
30 33 28 43 30

n
"' Peak change in FEV| refers to the peak change in forced expiratory volume b One £600nd Telabve 1o pre-dose at
Weck 0. Corticosteroid users are subjects who have used oral or inhaled corticosteroids during the study for the
treatment of asthma according the concomitant medication log.
® Overall treatment test was conducted using an ANOVA. Effects included study site, treatment and corticosteroid
use indicator. The p-value corresponding to the use of corticosteroids was 0.07. -
Pl Pairwise tests of aétive treatment versus placebo and an overall tast of (R)-albutero] versus racemic albutero] were
presented if the overall test was significant -
Reference: Summarized from Section 14.2.1.17.

¢
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U Diary peak flow measurements: see tables below. The variability of
response makes this data uninterpretable (see tables below). It is
interesting to note that in the week after stopping treatment (week
4 to week 5), both the mean AM and the PM PEFR were higher in
the groups which received (R)-albuterol than in patients who
received racemic albuterol. v

Catparison of Msan Chasge in Peak Flow (t/min) Balative te Weak ~1 (Scremning)

Treatment Orecp
facemic | facemic
R} -Albuterol R} =Albuters) Abutarel Albuterel Ovarall
0.413 »g 1,25 my 1.2% mg 2.5 my Facsebo P-value
{oe M) (o= T3) (o= &8) (o 4} (e 25) t1)
Sean Changw is Nowning Peak Plow (L/mind [2)

Wesk 1 Ralative to Week -1 N .

Bean (£D) 3.6 tdn.38) 6.4 414Ky +$.4 42.10) 10.1 {35.63) Bt TS ¢.n
LE Mxsn (SD} 4.3 °(41.92) 4.1 {43,717} 3.5 (45.20) 2.4 {40.9%) 1.0 (1.5

Hin, Max =6¢.0, 157.1 -4%.4, 136.4 =111.0, 94.% ~37.1, 1.0 =13.), £1.%

n 1 E L] " ] a1

Weak I Aalative t& Week -1 )

Wesn (D) 1.9 (40.70) 1.9 (30.e1 3.5 (13,748} 14.3 {42.19} 2.4 (36.11} a.n
L& Wean (D) 1.6 (39,30} 4.8 140.11) 10.9 (40.49) 10.4 {40,07) 8.4 (O1.95})

in, Bax ~-58.4, 110.0 -48.0, 114.2 =47.5, 4p.0 ~£5.7, 114.0 =31.8, §6.7

n 13 18 n

ek 3 Relative to Week -1

Negn (ED ~&.4 (31.10) 19.0 (2%.08) 4.9 (31.57) .4 {4000y 0.3 {36, 0.1a -
L mean (5D} =1.4 (37.00) .5 136.79) 7.4 134.03} £.2 [26.92) =2.3 13649}

in, max -i1.¢, 71.4 36.3, M) -74.2, 0.6 =T1.1, Hb.Y -#5.7, 0.4

51 | 13 4 "

Weak 4 Ralstive to Wesk =1

Mean (5D} 6.5 {42.21) 7.5 (33.00) ~5.3 (38,24} 1.3 (47.11) T.6 4.1 .30
LE Nean (ED) =8.1 {42.38) 5.7 (42.18) =5.4 (d1.10) * 6.6 {41.00} 6.5 (4380

Kim, Kax -l:.l. 1229 -:_:J. 121.5 -84.1, §%.% -g-’. 28,3 -llg.l. 114.¢

" L}

] m-'nhuu:-‘u; test was omdected ueing A
“-l O WRE Oulpe)! A
m-un to Wesk {; respectively, relative to the mean peak flow from BCTeaning (Week -1},

|
]

. Trestment Grovp — —
Raomnl e Raommic
(R} =Albutarol IR} «Albutarel Albutarol Albtarel Ovarall
0.825 mg 1.3% my 3 1.5 mg Placebo prvaine
(= 1) (ne T3} in= &3 tae M) o= 15) nj
[ ] in Piow {L/min) (2}
SETELTE
Bean (K .5 (43.14) 9.4 (48.17} S8 {31.58) .3 {1390 1.1 {32.6) .48
&4 Nemn (£D} 17.§ (41.38) 14.7 {43.30) 17.6 (42.93} 13.% (€2.)0} =1.% {d1.0) |
in, e =3.0, 184.3 -45. .8 -22.9. 1.6 <30.%, 6.0 -5%.1, 95,7 I
[ ] 15 20 14 E 1] n !
1 e Wask -1 )
-.-n (:?‘“" 8.0 [39.09) 4.0 (4o} 10.3 6.24) 8.4 (30.99) 18.8 tas.62) 0.98
L Mean (£D) 18.4 (42.00) $.0 {45.01) 15.4 (30.30) 13.5 (34.19} T.8 48.47)
Min Nex - «47.7, 185.7 -n.§, 13.0 =354, 94.7 «58.9, 75,8 7.8, 1128
» 1 A i n an
Wouk 3 Malative s Sk -1
u’{lﬁ) - 9.1 135.10}) 1.0 (33.16) 2.3 (32.4m) T 1%.6 . -8.9 (25.47) 0.0%
LE Mesn (RD) &.5 139.00) T.T 131.70) ~1.0 (37.11) 13.2 £)r.80) 4.0 {17.39)
Hin, Mmx -$8.6, 107.1 -75.0. #1.4 ~103.2. M0 =67.1, 113.9 ~38.3, 1%.3
- L 1 1 4 a» 2]
4 Palative te Week -1
-:ﬂ {8D) g 1.6 (4909} 4.4 35.71) 1.6 93.61) 4.2 u.m 1.5 {11.42) 0.8
L& Mean (2D) 6.8 (43.37) 7.7 (43,09 1.4 (44.02) T.1 {45.8¢) 1.8 {44.57)
Min, Max =#3.3, 21%.7 -30.9, 145.8 ~76.7, 88,8 -25.4. 110.0 ~48.3, 114.2
- &7 L " n
1} Ovarsl] trestmant test was oemfected waing an ANOVA. Sffects ln:umcnﬂz-lu-luh_;.
{z:’mu Clow was computed omparing the main pedk Clov frem Week 9 Wosk 1. Wesk 1 ¢9 took 1, Waak 3 s ook ), ant
Week 3 te 4. respectively, . uunm—-mn-sr-mm.u_
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Diary Card Peak Flow
Wask 4 to Week &
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Trestment Group

Racemic Racenic

(13 ;l‘llz?:ttrol {R}=Albuterol l.i.butuorul l;bgtn:ol . Overall
628 mg 1.28 .25 mg . Lacebe
(o= 72) (o= 1:? (r= &8} {n= T4) (= 75) ‘Hﬂ:lm.
forning Peak Flow (L/min) :
Mean (ED) 324.2 (D€,52) 346.1 (112.25)  319.6 (95.%0) 307.7 (94.70) 3i%,2 (95.35) o0.68
Min, Max 126.7, 662.5 152.5, 585.0 186.0, 546.0 140.0, 580.0 342.5, 556.7
n [ 61 62 4] 7
Evening Peak Flow (L/min)
¥ean (D} 359.9 (102.49) 367.7 (102.85) 339.9 (94.48) 331.2 (45.91) M. (95.73) .60
®in, Max 145.0, 730.0 180.0, §90.0 1€2.0, 546.7 166.7, 530.0 160.7, €30.0
n [+ € &« 7 ]
&hift in Peak Flow (L/min} (2
Mean (ED) (’ 35.2 (50.22) 20.1 (34.43) 19.9 (34.10) 23.2 (30.9%)  26.7 (44.7Y) 0.70
Min, Max =73.%, 220.0 «32.5, 136.7 =-76.0, 105.0 =-45.7, 114.2 -35.0, 266.0
o & €1 [ 67 €

1) Overall ves wers od ul.nq an analysis of variancs (AROVA) ¥ test. The responss varisble of interest was the change
in ow at the end of study (Weak 6) relative to bassline (Neak -1).
(2] Shift in peak flow was the mean difference in the psak fiow lewals {evening minus morning) .

Q Use of rescue medication: The two (R)-albuterol groups were
comparable in terms of the mean number of days that rescue
medication was needed per week. The mean rescue medication
days/week was higher in the groups which received racemic
albuterol, in particular patients who received 2.5 mg racemic
albuterol in whom mean days/week of rescue medication was
comparable to that of patients who received placebo. This same
pattern was seen when the data was analyzed in terms of number
of puffs of rescue medication used per day. The increase in _
number of symptom-free days was most prominent in the 1.25 mg
(R)-albuterol group, while the number of symptom-free days in
the 2.5 mg racemic albuterol group and the placebo group was not
statistically significantly different. In the week following
discontinuation of treatment (week 4 to week 5), the amount of

. rescue medication used was lowest and the number of symptom-
free days was highest in the 1.25 mg (R)-albuterol and the 1.25 mg
racemic albuterol groups.

T e

APPEARS THIS WAY
ON ORIGINAL
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U symptom scoring: There was no clinically significant decrease in
symptoms on any active treatment and symptoms scores were
comparable to those seen in the placebo group. However, there
were less nocturnal awakenings due to wheeze and cough in the
1.25 mg (R)-albuterol group during each week of treatment and
symptoms were generally less severe in this group, especially
during the last week of treatment. In the week following
discontinuation of treatment (week 4 to week 5), symptoms were
generally less severe in the group which received 1.25 mg (R)-
albuterol.

Q corticosteroid use: Use of oral corticosteroids for > 5 consecutive days
occurred in 2 patients in the 0.625 mg (R)-albuterol, the 1.25 mg
(R)-albuterol and the 1.25 mg racemic albuterol groups, and in 4
patients in the placebo group. No patients in the 2.5 mg racemic
albuterol group required oral corticosteroids for this length of
time.

Q withdrawals due to lack of efficacy: There were 2 patients, one in the
1.25 mg (R)-albuterol and one in the placebo group who withdrew
because of perceived lack of efficacy. - -

Q Safety Evaluation:

w Adverse events: see tables below. In regard to potentially related
adverse events, there were more patients who developed
tachycardia, and nervous system effects, such as anxiety, dizziness,
nervousness and tremor in the two (R)-albuterol groups than in
the racemic albuterol or placebo groups. In particular, the
difference seen in nervous system adverse events potentially
related to treatment in the 1.25 mg (R)-albuterol and the 2.5 mg
racemic albuterol groups and the placebo group were statistically
significantly different (p = < 0.0001 and p = 0,003 respectively).
Five of the nervous system adverse events were considered severe;
1 anxiety, 1 dizziness and 3 nervousness. Interestingly, there were -
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more asthma-related adverse events in the 0.625 mg (R)-albuterol
group, with onset after week 4 of treatment, than in the 1.25 mg
(R)-albuterol group. One possible explanation for this finding
would be a greater carryover effect in the higher dose group.

Summary of Adverse Events With Frequency 2 2% and > Placebo, or Associated with the Use of *
(R)-Albuterol or Racemlc Albutercl With Onset During the Double-Blind Treatment Period

Treatment Group
racemic racemic
(R)-albuterol (R)-albuterol " albutero? albuterol
Body System 0.625 mg L25 mg 1.25mg 25mg placebo
Preferred term n=T72 a=73 a=§8 n=74 n=75
Subjects Events  Subjects Events  Subjects Events Subjects Events  Subjects Events
(%) n (%)} n n%) n (%} n n%) n

S s e - e S . s e e i . e

AllAdverse Events  42(383) 78 45(61.6) 94  40(588) 75  43(60%) 92 47627y 91

Body 25 & Whole -

sliergic reaction 0 0 0 rIk)! 2 11.3) 1
headache . 6(8.3) 6 7(5.6) 7 %32 12 681 & B0 9
flu syndrome 342) 3 1(1.4) 1 209 2 222 2 0
accidental injury ()} 202.7) 2 0 0 0
pain 2(2.8) 2 1(1.4) I 1.5 2227 2 1(1.3) 1
back pain 0 0 101.5) 1227 2 0
chest pain 0 i(1.4) 1 344) 3104 1 ‘0
Cardiovascular . ‘
System ]
migraine 0 202.m 3 0 0 0
_ tachycardia 2028) 3 221 3 0 22 2 0
Digestive System
dyspepsia 104) 1 2027 2 1(15) 1 1{1.4) 1 1(1.3) 1
Muscuioskeletal .
System _ -
leg crumps | 202.7) 3 1S 14 1 1(1.3) ]
Nervous System '
anxiety 0 227 2 0 i 0 0
dizziness (L4 1 2.7 2 0 0 1{1.3) 1.
hypertania 0 0 1(1.5) | Q7 2 == g
 insommia 0 111.4) 1 ] 0 - 0
nervousness 228 3 7(9.6) 8 3¢4 3 681) 6 0
tremor 0 5(6.8) 6 0 200N 2 0
Resplratory System .
13018.1) 13 12(164) 12 12(i7.6) 12 15(203) 16  18(z4.0) 18
asthma jnet¥ - 6(8.3) 7 3(11L.O) 9 6BB) 6 - 454) s %1200 9
cough increased 1(1.4) 1 3(4.1) 3119 1 22.7) 2 27 2
vinal infection ™ 5(6.9) 5 8123) 10 s0.4) 5 %122) ¢ 03 7
pharyngitis 4q56) 4 0 105 1 2027 2 680 7
rlnmus 8(1L1) 8 2.7 2 344 3 5(6.8) 5 227 2
sinusitis - 3@2) 3 1(14) 1 3@4 3 2277 2 207 2
ﬁinue edema 228 2 1(1.4) 1 0 0 .0
.wheezing L4 1 0 59) 4 14 1 2
Urogenttc! System 4(5.9) (1.4) ;cm
uTl 0 0 229) 2 0 0

ll:;ote: Sub.iects may have had the same adverse event more than once, ‘

Asthma inc. = asthma exacerbation. Anmhmaunwrbaﬁonmdcﬁnednsawmeningofuﬂmmuymptomsor
Ppulmonary function which required therapeutic intervention with oral or parenteral corticosteroids or other medications
gl?dsqd hecessary by the Investigator.

viral infection = upper respiratory infection. -

Reference: Summarized from Sections 14.3.1.1 and 14.3.1.5.
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Summary of Potentially Related Adverse Events With Frequency 2 2% and > Placebo, or
Associated with the Use of (R)-Albuterol or Racemic Albuterol With Onset During Double-Blind
Treatment Period.

- _Treatment Group
* . recemic racemle
(R)-albuterol (R)-albuterol ) albuterol albuterol
Body System 0.625 mg 125 mg 125mg 25mp placebo
Preferred term o=72 a=73 =68 . n=H n=75
§ubjec?§vents Subjects Events  Subjects Events  Subjects Events Subjects Events
S ) N ) S .S N S S

All Adverse Eveots .~ 12(16.7) 21 23 (31.5) 41 14206) 18 200@10) 32 14084y 3~
Body &s & Whole 4(56) 4 568 5 3@y S . 3@ 4 4(53) 6

headache 3(42) 3 0 4(55) 4 2029 4 27 2 3(40) 4
Cardiovazeniar .

System 228 3 4n 4 0 27 2 0

tachyeardia 228 3 2N 3 (] 227 2 0
Musculoskeletal

System 1(1.4) 1 2D 3 0 0 1(L3) 1

leg cratrps . 1] 2.7 3 0 0 11,3 1
Nervous System 4 (5.6) 5 13(17.8) 20 39 3 E{10.8) 9

anxiety 0 227 2 o - 0 0

dizriness 1(1.4) 1 227 2 Lt 0 0

neTVousTIess 2Q2.8) 3 L 7{8.6) 8 344 3 6(8.1) 6 0

tremor 0 5(6.8) 6 0 227 2 0 -
Respiratory System 6(8.3) 6 6(32) 7 8(1LB) o 9(122) 12 10(13.3) 14

asthma 5(69 S 4(55)) 4 5(74) 5 6(B.1) 6 7(9.3) 7

asthma inc.!V B ¢ 7 I 3@l 3 229 2 227 2 227 2

thinitis 0 0 0 22.7) 2 0

Note: Subjects may have had the same adverse event more than once.

I Asthma inc. = asthma exacerbation. An asthma execerbation was defined a5 2 worsening of asthma symptoms or
pulmonary function which required therapeutic intervention with oral or parenteral corticosteroids or other medications
85 judged necessary by the Investigator.

Reference: Summarized from Sections 14.3.1.3 and 14.3.1.6.

APPEARS THIS WAY
ON ORIGINAL ‘ L~

# A 42 year old female developed diffuse non-specific T wave
abnormalities, associated with numbness of the left hand
after her first dose of 1.25 mg (R)-albuterol, which had
resolved when an ECG was repeated about 2 months later
(patient 20194). This patient was discontinued from the
study. Another patient (patient 43428) developed ST-T wave
changes 2-3 hours after receiving the first dose of 1.25 mg
(R)-albuterol, but in this case the patient remained in the
study and had no recurrence.
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APPEARS THIS WAY
@ Laboratory tests: ON ORIGINAL

@ No clinically significant changes in mean serum potassium levels
was noted 60 minutes after drug administration on day 1 or
after 2 and 4 weeks of treatment for any of the treatment
groups and there was no clinically significant difference
between the treatment groups in regard to this parameter

(see table below). .

Comparison of Mean Change in Potassium 60 Minutes Post-Dose!"!
, Treatment Group

racemic mcemic
!t (R)-albuterol shuterel  * afbutero]
0.625mg 1.25 ing 125 mg 25mg placebo Ovenll Pairwise
72 =73 =68 =74 =75 pvaluel2) p-valuel3]

Week 0 0.625(R) v 1.25(R) =0.0130
Mean (SD) £02(032) 03(033) 03(026 03028 -02(031) 0.0004 0.625(R) v 1.25(RS) =0.13
Pairwise : . 0.825(R) v. 2.5(RS)=0.0181

p-valuef3] 0.21 0.0002 0.0056 0.0003 125(R) v L25(RS)=0.35
125(R) v 2.5(RS) =0.88
1.25(RS) v 2.5(RS) = 0.42
Week 2 i 0B25(R} v 1.25(R) =0.09
Mean (SD) 0.2 (0.25) 03(031) 020029 -04031)  01(032) <0001 0.625(R} v 1.25(RS) ~0.87
Pairwise e 0.625(R} v. 2.S(RSY=0.0049
pvatuef3) © 0.0403 ©.0002 0.07? . <0001 © 125(R} v 1.25(RS)y=0.0.07
125(R) v L5(RS) =0029
1.25(RS) v 2.5(RS) =
—_— 0.0038
Week 4 ] . 0.625(R) v 1.25(R) =0.26
Mean (SD) 0.0 (0.30) 0.1(0.29)  0.1(0.28) 0.1{038  0.1(032) 0.0032 0.625(R) v 1.25(RS) =0.08
Puirwise : 0.625(R) v. 2.5(RSy=0.59
p-valuel3) 0.0336 0.0014 .75 0.0072 L25(R} ¥ 1.25(RS)=0.0050
. _ _ LI5(R) v 2.5(RS) =0.54
= 7 125(RS) v 2.5(RS)

: _ =0.0214

U Change i the laboratory measure of interest was calculated by comparing the 60 minutes post-dose value relative to
pre-dose on that dgy. '

® Overall treatment test was conducted using an ANOVA. a— R
PI AlL pairwise tests were presented if the overall test was significant. Results of pairwise tests with placebo are
veported by treatment group. Pairwise tests of R vs RS are reported separately.

Reference: Summarized from Sections 14.6.1.5, 14.6.2.5, and 14.6.3.5.

4 There was no clinically significant change in mean serum
glucose in any treatment group. For all treatment groups,
there was less increase in serum glucose after 4 weeks of
treatment compared with the response after the first
administration of the drug (see table below). There were
more of the higher dose albuterol patients who had an
increase in serum glucose from normal to above the upper
limit of the normal reference range, i.e. ten 1.25 mg (R)-
albuterol patients and eight 2.5 mg racemic albuterol
patients as compared to five placebo patients.




- 123 -

Comparison of Mean Change in Glucose 60 Minutes Post-Dose'!!
Treatment Group
ncemic facemic
(Reabuterol  (Rpalburrol  albutero!  albuterot
0.625 mg 125 mg 125 mg 25mg placebo Ovenll Pairwise

™72 =73 =68 =74 b=75 p-valuel?] p-valueld]
Week 0 ) ] £25(R) vI.25(R) w0.0045
Mezn (SD) 4.6(11.88) 103(933) 401103} B2(1611)  02(7) <O S5(R}v125RS)=0.76
Pairwi : £25(R) v 2.5(RS) =0.07
p-valuc 0.0183 <0001 0.0414 <0001 L25(R) v 1.25(RS) =0.0018
1.25(R) v 2.5(RS) =028
125(RS} v 2.5(RS) =0.35%
“Week 2 625(R) v1.25(R) =0.48
Man (SD) 4.9 (13.99) 6.3 (8.55) 467  S3(142%) 031006  0.0092 £2(R) ¥ L2S(RS) =0.90
Pairwise LI5(R) ¥ 2.5(RS) =0.76
pvalue s 0.0088 0.0011 0.0150 0.0034 125(R) v 1.25(RS) =042 *
L25(R) v 2.5(RS) =0.69
1.25(RS) v 2.5(RS) =0.67
T Week 4
Mew (SD)  2.4(19.32) 4.2 (10.5 2.6(11.82 44(1272)  -20(12.04)* 006
Change in the laboratory measure of interest was calculated by comparing the 60 minutes post-dose value relative to
- pre-dose on that day. ' .
Ul Overall treatment test was conducted using an ANOVA. .

P Al pairwise tests were presented if the overall test was significant.
Reference: Summarized from Sections 14.6.1.5, 14.6.2.5, and 14.6.3.5.

® There was no significant difference between any of the
treatment groups and placebo in terms of the mean values
o ' for any laboratory tests obtained prior to drug
[ administration after 2 or 4 weeks of treatment. There were 4
patients in the 1.25 mg racemic albuterol group compared to
one patient in the placebo group who had a normal value for
SGPT at baseline whose SGPT was above the upper limit of
the normal reference range after 4 weeks of treatment.

- Vital Signs: There were no clinically significant meanghanges =~
in vital signs during the study in any treatment group.

. APPEARS THIS WAY
wECGs: ON ORIGINAL .

4 heart rate: There were no clinically significant changes in mean
heart rate in any treatment group (see figures below). The
greatest change in mean heart rate occurred in the 1.25 mg
(R)-albuterol group with 2 maximum increase of 7 bpm
after the first dose and a decrease in mean maximum

, increase in bpm after 2 and 4 weeks of treatment. Increase
_ : in heart rate 15 minutes after the first administration of
( ' study medication was statistically significantly less at lower




. BEST POSSIBLE COPY _....

doses of both the (R)-albuterol and the racemic albuterol (p
= 0.001 and p = 0.008 respectively). The increase in heart
rate seen after administration of the lower and higher doses
of (R)-albuterol and racemic albuterol were comparable
when measured 15 minutes after the first administration of
study drug. Increase in heart rate 15 and 30 minutes after
drug administration at week 4 was comparable in all active
treatment groups, but less in the 0.625 mg (R)-albuterol
group.

Mean Change in heart rate after first dose

oy Charcye i Ventriater Hest it (BeatwStin)
o O A I T S O O O N ]
" i 1 il "

Tieos $Hours}
—e—s (.,625 mg (R}-albuterol (n=72) A=p—A 1.25mg (R)-albuterol (n=73)
0—0—1{3 1.25 mg racemic albuterol (n=68) *=—a—s 25 mg mcemic albuterol (n=74)
0—0—0 Placebo (n=75)

Reference: Section 14.8.19. -

APPEARS THIS way
ON ORIGINAL
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Mean Change in heart rate after dose at 2 weeks

Mean Change In Ventricular Heart Rate (Deats/ Min}
- g

‘ e

‘ 1

‘ L

1 .

o . ! TIME (HOURS) 2 3

s¢—s—s 0.625 mg (R)-albuterol (n=69) A—A—A 1,25 mg (R)-albutero] (n=65)
(—{—{] 1.25 mg racemic albuterol (n=63) s—t=—s 2.5 mg racemic albuterol (n=69)
0—0—0 Placebo (n=70) '

.-

Reference: Section 14.8.20.

Mean change in heart rate after dose at 4 weeks

o
g )
.

.
g ]
N
i

'
r 8T
I

2
i,

N

,‘-

[ ] 1 2 3
TIME (HOURS)

e—s—e" 0.625 mg (R)-albuterc] (z=68) &—b—4 125 mg (R)-albuterol (m=62),
0—0—0 1.25 mg racemic albuterol (n=63) %—s—s 2.5 mg racemic albutero! (n=69)
0—0—0 Piacebo (n=68)

Reference: Section 14.8.21. N
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€ QTc interval: After 4 weeks of treatment, there was a :
significant prolongation of the mean QTc interval relative to
placebo in the active treatment groups but no significant
difference between the active treatment groups. The largest .
mean increase in the QTc interval was 8.8 msec in the 2.5 .
mg racemic albuterol group. There were 11 patients who
had a QTc interval > 500 msec after drug administration; 3
patients who received placebo, 3 patients who received 0.625
mg (R)-albuterol, 3 patients who received 2.5 mg racemic -
albuterol, and 2 patients who received 1.25 mg (R)-
albuterol. The greatest increase in the QTc interval was
from 400 msec to 677 msec in one patient after treatment
with 2.5 mg racemic albuterol, but one patient who received
0.625 mg (R)-albuterol had an increase from 472 to 567 -
msec, one patient who received placebo had an increase
- from 412 to 545 msec, and one patient who received 1.25 mg
{ (R)-albuterol had an increase from 426 to 564 msec. After
- the first administration of medication at week 0, mean
increase in QTc interval was seen at 15 minutes and lasted
until 30 minutes after administration of both (R)-albuterol
and racemic albuterol (8 msec in 0.625 mg (R)-albuterol
group, 15 msec in 1.25 mg (R)-albuterol group, 9 msec in
1.25 mg racemic albuterol group and 10 msec in 2.5 mg
racemic albuterol group. At week 2, the maximuniTncrease
in mean QT¢ interval (again seen 15 minutes after drug
administration and basically returning to baseline 60
minutes after drug administration) was 7 msec in the 0.625
mg (R)-albuterol, 11 msec in the 1.25 mg (R)-albuterol, 2
msec in the 1.25 mg racemic albuterol, and 10 msec in the
2.5 mg racemic albuterol groups. See figures below.

—v

APPEARS THIS WAY
( - ON ORIGINAL |
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Summary of Mean GTc Interval Over Time
Week 0

Thens (Hours)

Summary of Mean Change In QTc Imierval Over Time
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‘eek 2 Relative to Pre-Dose Week 2

&nnma%of Uean Change In Q¢ Interval Over Time
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of Mean Change In QTc Interval Over Time
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® overall interpretation: At week 0, there was one patient who
developed a clinically significant abnormal ECG 15 minutes
after receiving 1.25 mg of (R)-albuterol and another patient
who developed a clinically significant abnormal ECG 2
hours after receiving the same active treatment. There was
one placebo patient who developed a clinically significant
abnormal ECG 2 hours after dosing as well.

¢ EFFICACY CONCLUSIONS: The sponsor has demonstrated the
comparative efficacy of (R)-albuterol and racemic albuterol in reversing
bronchoconstriction (producing bronchodilatation). Specifically, 0.625 mg of
(R)-albuterol was demonstrated to be comparable to 2.5 mg of racemic albuterol
and 1.25 mg of (R)-albuterol produced more bronchodilatation than 2.5 mg of
racemic albuterol. The sponsor has demonstrated the ability of (R)-albuterol to
produce bronchodilatation (reverse bronchoconstiction) acutely Jollowing the
first dose, without a decrease in this ability after 2 and 4 weeks of treatment.
There is, in addition, a suggestion that (R)-albuterol produces chironic
bronchodilatation based on an increase in the onstudy baseline for FEV-1 of 6-
7% from prestudy baseline, which increased Sfurther 1 week after (R)-albuterol
was discontinued (11-16% higher than prestudy baseline). Although there was a
6% increase in the placebo baseline for FEV-1 after 4 weeks of treatment, this
effect becomes more significant when compared with the onstudy change in
baseline FEV-1 from prestudy baseline in the groups that received racemic
albuterol; 0.3-1.7% at week 4 and 8-11% one week after discontinuing treatment,
This study was not designed to show that (R)-albuterol prevents - -
bronchoconstriction. The recommended dose Jor racemic albuterol solution for
nebulization is 2.5 mg TID or QID. Since a dose of 0.625 mg of (R)-albuterol
produced the same degree of bronchodilitation as 2.5 mg of racemic albuterol in
this study, it is appropriate, based on this study, to recommend a dose of 0.63 mg .
TID for most patients 12 years of age and older. Since a dose of 1.25 mg of (R)-
albuterol produced a greater degree of bronchodilitation than 0.625 mg of (R)-
albuterol, it is also appropriate to recommend that this dose be used Jfor patients
with more severe disease. The use of the 1.25 mg dose of (R)-albuterol should,
however, be accompanied by a careful benefit: risk assessment (see discussion of
safety), since the data indicates that a dose of 1.25 mg of (R)-albuterol has a
greater effect than a dose of 2.5 mg of racemic albuterol and might, in
particular, be considered if a dose of 0.625 mg of (R)-albuterol was not effective.
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¢ SAFETY CONCLUSIONS: The 1.25 mg dose of (R)-albuterol produced a
greater number of nervous system effects, especially anxiety, dizziness and
tremor than did the 2.5 mg dose of racemic albuterol, No such effects were seen
in the placebo group. Moreover, one patient (see discussion above) developed
non-specific T wave abnormalities associated with numbness of the left hand
after the first dose of 1.25 mg of (R)-albuterol. Another patient developed ST-T
wave changes 2-3 hours after receiving the first dose of 1.25 mg of (R)-albuterol
but remained in the study without recurrence. It is likely that these two patients
developed coronary insufficiency from this dose of (R)-albuterol. The labeling
Jor racemic albuterol indicates that it should be used with caution in patients
with coronary insufficiency and there is amiple evidence in the literature to
indicate that beta agonists have the potential to produce coronary insufficiency.
Based on these two patients and an increased incidence of nervous system
adverse events, there is a strong indication that the 1.25 mg dose of (R)-albuterol
has the potential to produce a greater systemic effect than 2.5 mg of racemic
albuterol. This is supported by the slightly greater number of patients in the 1.25
mg (R)-albuterol group as compared to the 2.5 mg racemic albuterol group who
had an increase in serum glucose from normal to above the upper limit of the
normal reference range after treatment and by the slightly greater mean change

in heart rate seen after the first dose of 1.25 mg of (R)-albuterol as compared to _

the 2.5 mg racemic albuterol group. Therefore, when prescribing this dose for
patients with more severe asthma, a careful benefit:risk assessment is needed.
No clinically significant difference in prolongation of the QTc interval was
noted, however, after administration of the 1.25 mg dose of (R)-albuterol
compared with other active treatment groups. This study supports the safe
administration, in general, of both the 0.625 and the 1.25 mg doses of (R)-
albuterol acutely and with repetitive TID administration over 4 weeks.

APPEARS THIS WAY
ON ORIGINAL
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' INTEGRATED SUMMARY OF SAFETY

L This integrated summary of safety includes data from the 9 studies that are
reviewed above. This data was generated after administration of 0.1,
0.156, 0.312, 0.625, 1.25, 5, angd 6.2 mg of (R)-albuterol and 0.2, 1.25, 2.5,
10, and 12.4 mg of racemic albuterol in comparison with 0.9% saline as
placebo. The dose from cumulative dose studies was the total dose
received on the day of the study, i.e. 6.2 mg was 200 mcg + 400 mcg +
800 mcg + 1600 mcg + 3200 mcg. The crossover studies 001, 006, 007,
and 008 included administration of (S)-albuterol, although adverse event
data after administration of (S)-albuterol has not been included in the
integrated summary of safety (ISS). In the crossover studies, patients

--were counted only once for each study medication, regardless of the
number of different doses of that medication the patient received. As a
result, a complete assessment of safety of specific doses of (R)-albuterol
is not possible, e.g. an adverse event in a study where the patient
received different doses of (R)-albuterol will not be categorized as
resulting from one specific dose.

IL. The safety measures addressed in the ISS include; 1) patient withdrawal; 2)
extent of exposure; 3) adverse events; 4) laboratory tests; 5) vital signs;
and 6) electrocardiographic measurements. The-data is also-stratified
and presented by: 1) type of study; 2) age; 3) gender; 4) race, 5) weight;
and 6) percent of predicted FEV-1.

IIL. The safety database includes 490 asthmatic patients and 42 healthy
volunteers. Of these, 292 received (R)-albuterol, of whom, 147 had single
day exposures (106 patients with asthma) and 145 patients received (R)-
albuterol on a repetitive dose basis in study 024 (@jg table below). The 42

—

L
i

{ JThere were no significant demographic
differences between treatment groups. There were 487 patients (92%)
who completed the studies. There were 5% withdrawals due to adverse
events (see table below). The duration of treatment for specific
treatments can be seen in the table below. There were 145 patients who
received (R)-albuterol for longer than a single day compared to 142
patients who received racemic albuterol and 75 who received placebo.
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Table 3.1: Enumeration of Subjects by Treatment Group for Each Completed Protocol
Racemic
Study Type' Total’ Placebo (R)-Albutero’ | Albuterol’
{n=532) . (n=164) (n=292) (n=281)
Phase I: Healthy Volunteers: .
051-006% 30 0 29 29
" 051-008+* 12 12 12 12
Total 42 12 41 41
Phase It Asthmatics:
Single Day Studies:
051-001 30 10 10 10
051-005* 20 20 20 20
7% 12 12 12 12
—— o, O - -
051-021* 0 13 13
051-025* 12 12 12 12
- Total 128 77 106 o8
Phase IIT Study:
051-024 f3_6"_2_ ; 75 145 142
All Studies ) D ) O

Reference Appendix Tables 1.1 and 1.2 . .- B

Note: The ISS does not include two subjects m{ kvho were randomized to treatment but withdrew
from the study without receiving any study drug.
' Cross-over studies are denoted with an asterisk. For cross-over studies, & subject contributes only once to each
treatment total regardless of how many dose levels of each treatment the subject received.

* Because both of the Phase | studies and five of the Phase 1 studies were cross-over studies,
the total number of individual subjects who participated in each study.

* Subject No. 029 in Study 051-006 discontinued the study

discontinued after racemic albuterol,

this column reports

after having received only two doses; a second subject

Table 4.4.1: Subject Disposition from All Studies by Treatment Group
Total :
. Number of Placebo (R)-Albuterol | Racemic Albuterol”
Subjects'(%) n (%) n (%) " n (%)
Number of Subjects :
Total Enrolled f N O A ¢ o \
Completed ORI 00 I 7 0 B X {043
Terminated 45 (8.5) 13(7.9) 23(71.9) LTG(S.?)
Reason for Withdrawal: ’
Adverse event 27(5.1) 8(4.9) 15 (5.1) 8 (2.8)
Protocol violation 5(0.9) 4(24) 2(0.7) 1(0.4)
Subject volunterily
withdrew 8 (1.5) 0 4(1.4) S(18)
Lost to follow-up 1(0.2) 0. 1(0.3) 0
Lack of efficacy 2(0.4) 1(0.6) 1(0.3) 0
Other 2(04) 0 0 2(0.7)

Reference Appendix Table 3.1

Note: In Study 051-024, subject No. 45450 (2.5 mg racemic albusterol) was discontinued during the second single-
: !:lind placebo period following the 4-week treatment period, o her ABs during that period are not included in the ISS.

Because many of the studies were cross-over in desi

cannot be derived by adding the total number in the
* individual subjects participating in all the clinical trials.

treatment col

gn, the total number of individuals participating in the studies

umns. The total column represents the number of
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Table 5.1; Duradon of Treatment. for Subjects in All Studies Receiving Placebo or
{R)-Albuterol by Dose
(R)-Albuterol (mg)

Placebo 01 | 0.156 | 0312 0.625 1.25 5 6.2
Duration (0=164) | (n=10) | (n=23) | (n=40) (n=126) | (n=153) | (n=28) {n=12)
One Day Single Dose 77 10 23 40 54 80 0 0
One Day Multiple Dose' 12 0 0 0 0 0 28 12
0 -2 Weeks 7 0 0 0 4 11 0 0
3 -4 Weeks 68 0 0 0 68 62 0 0
Reference Appendix Table 3.2

Note: For cross-over studies, a subject contributed to totals for each treatment d
day single dose studies include 051-001, 05 1-005, 051-006 {Group A), 051-007

muitiple dose studies include 051-006 (Group B}, 051-008, and 051-021. The Phase
study contributing to catsgories 0.2 weeks and 3-4 weeks.

o

] the subject received. One

' Subjects in cumulative dose studies are grouped according to the total dose received in a day.
The 22 subjects exposed to 0-2 weeks terminated early from Study 051-024, the 4-week exposure study.

jand 051-025. One day
study, 051-024, was the only

Table 5.2: Duration of Treatment for Subjects in All Studies Receiving Racemic Albuterol by
Dose
Racemic Albutero! (mg)
Duration 0.2 1.25 25 10 124
(n=10) (n=88) {n=153) (a=27) (n=12)
One Day Single Dose 10 20 - 79 0 0
One Day Multiple Dose' 0 0 0 27 12
0'- 2 Week? 0 s 5 0 0
| 3-4 Weeks 0 63 -69 0- 0
Reference Appendix Table 3.2 '

; Subjects in cumulative dose studies are grouped according to the total dose received in a day.
The 10 subjects exposed to 0 - 2 weeks terminated carly from Study 051-024, the 4-week exposure study.

IV. Adverse Events:

A. 10 SERIOUS AEs in 9 patients; 6 serious AEs in 5 patients who
received active drug; 2 received 0.625 mg of (R)-albuterol, 2
received 1.25 mg of (R)-albuterol and 1 received 2.5 mg or racemic
albuterol. Three ALARMING adverse events were reported
(alarming = unusual, unexpected, and/or caused significant

concern for the patient’s safety), and included chest pain (after 2

doses of 1.25 mg of (R)-albuterol) and an abnormal ECG after
receiving 1.25 mg of (R)-albuterol, both of which resolved.
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B. There were 25 patients who received at least one dose of study drug
who DISCONTINUED prematurely because of an adverse event.
Of these, S received placebo, 1 received 0.156 mg of (R)-albuterol,
4 received 0.625 mg of (R)-albuterol, 9 received 1.25 mg of (R)-
albuterol 2 received 1.25 mg of racemic albutero! and 4 received
2.5 mg of racemic albuterol.

C. There were 363 reports of MODERATE/SEVERE adverse events in
200 patients. The most frequently reported moderate/severe
adverse event was headache. Adverse events related to the
respiratory (asthma exacerbation) and nervous systems
(nervousness) were most frequently reported. There were 11
cardiovascular adverse events considered moderate/severe in 8-
292 (3%) patients who received (R)-albuterol; 4 experienced
moderate/severe tachycardia.

D. There was no significant differences between treatment groups in
terms of DRUG-RELATED adverse events, the majority of which
were respiratory in nature. Anticipated beta agonist adverse
events were more frequent with higher doses of (R)-albuterol and
racemic albuterol. - B d

E. In studies involving healthy volunteers and single day studies in
asthmatic patients, the incidence of adverse events was gfeater
after administration of (R)-albuterol than after administration of
Placebo or racemic albuterol, although the incidence of adverse
events in the one repetitive dose study was the same in the (R)-
albuterol and racemic albuterol groups, which was comparable to
the incidence of adverse events in the placebo group. The same
relationship exists when only adverse events with a frequency of
2% or greater are considered. :

F. Chest pain was more frequent after administration of racemic
albuterol than after administration of (R)-albuterol. Beta
adrenergic adverse events produced by different treatments can
be seen in the table below.
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Table 6.5.7: Overview of Bets-Mediated Adverse Events by Treatment Across All Studies and by -

Study
Number of Subjects
Placebo (R)-Albuterol Racemic Albuterogl
- All doses_ All doses
Totzl By Type' Totzl By Type' Total By Type' |
(o=164) {n=292) {p=281)
All AE; T5(45.7) 159 (34.5) 141 (50.2)
: A 3(25.0) 22 (53.7) 18 (43.9) *
B 25(32.5) 50 (47.2) 38(38.8)
_ C 47 (62.7) e 87 (60.0) 85(59.9) |
Cardiovascuiar 3_(1_..E) 21 (7.2) 12(4.3) }
Tachycardia 0 15¢5.1) 12(4.3)
A : 0 7(17.1) 6(14.6) .
B 0 4(3.8) ) 4(4.1)
C o . 4238) 2(1.4)
Hyperiension 1(0.6) 2(0.7) 0
Al 0 102.4) 0
B 0 . . 1 (0.9) 0
C 1(1.3) )] B 0
Digestive 10 (6.1) 17 (5.8) 12 (4.3)
Dyspepsia 1(0.6) 300 3L
A 0 0 ‘ 0
B 0 0 1(1.0)
- C 1€1.3) 3R 2(1.4)
Nausez 1(0.6) 3(1.0) 5(1.8)
. A 0 0 2(4.9)
(- B 1.3 209 1(1.0)
C 0 1(0.7) 2(1.4)
Musculoskeletal 1(0.6) 4(1.4) 3.
Leg Cramps 1(0.6) 2(0.7) 2007
A - 0 0 0
B (i 0 0
C 1(1.3) 2(1.4) 2(1.4)
Nervous System 66.7) 57019.5) [ - 41 (146)
Dizziness 2(12) 14 (4.8) 4(1.4)
A 0 5(122) 2(49)
B 1{1.3) 6(5.7) 20 .
C . 1(1.3) . IR . 0 —
Insormia 0 1{03) 0
A 0 0 o
B 0 0 0
C 0 . 1(0.7) 0
Nervousncss 0 39(i34) : I (11.0)
A 0 130317 10 (24.4)
B 0 17{16.0) 12(122)
© € 0 ‘ _ 9(6.2) 9(6.3)
Tremor 0 5(L.7) 2(0.7) 0
A 0 0 0
B 0 0 0
C 0 502.4) 2(14)

- Reference Appendix Tabies 4.7 - 4.8.3

'By Type presents numbers of subjects in each type of study (%) reporting eveats in the following order: (A) = normal
healthy subjects (n=42), (B) = asthmatic subjects in single day studies (n=128), and (C) = subjects in the Phase Il
study (n=362). ' :
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G. The most frequent adverse events which were considered related to
administration of (R)-albuterol when administered to healthy
volunteers were nervousness and tachycardia in 30% and 17% of
patients, respectively. The incidence of these adverse events were
similar to the incidence seen after racemic albuterol. The most
frequent adverse events which were considered related to
administration of (R)-albuterol when administered on a single day
to patients with asthma were nervousness and chest congestion,
15% and 6% respectively, an incidence that was not significantly
different from that noted after administration of racemic
albuterol. In the one repetitive dose study, the most frequently
occurring adverse events were nervousness and asthma, occurring
in 8% and 6% of patients receiving (R)-albuterol, respectively, an -
incidence that was not significantly different than that noted after
administration of racemic albuterol. The incidence of adverse
events occurring 2% of the time or more after administration of

(-' L various doses of (R) albuterol and racemic albuterol can be seen in
' the tables below.

Table65.11: _Adverse Bveots with a Subject Incidence 2 2% for (R)-Albutero! by Dose
Piacsbe 75

ol g’ L156 mg Wilimg 8625 mg 125 mg Limy mg
Preferred Term (w=164) {10} (=23 (n=d) (x=126) (w=153) =it (x=13)
Bab’ B | Sad' | KV [T Sab’ E¥Y Seb’ [T Sad’ [ Sab Ev ] Sab" [ BY
o %) n al%y [ » 1% 1= » (% ] | 1 a 2 (%) L) (%) [ » {%) L]
All AEs oa(n 30 0 [] J(IS.O)_ 3 5(123) [ M09 | M 4008 | 0 [ D@m | ¥ [} []
Bedymsa
Whele 13019 [ 1] ] o 1(43) 1 4 (10.0) 4 HEy) ] 1oy 1 | 421.4) ? [ o
Hendache nay " 0 [} 1(4.3) 1 4(10.0) 4 $(63) 10(65) 10 | 6Q21.4) [ 0 ¢
Chcat Puin [ ] o ] ¢ 0 (-] 0 [ 0 107 1 z 1 [ ] -
Cardiovnacaisr ] ] 0 ' o [ ¢ ] ] 2(1.8) 3 {1y 3 10N 1 [ o
Tactryeandts ] o 0 ] o [} ] ] 2(1.6) 3 2{13) 3 Uy 1 L] ¢
Nerwm 20D 2 0 [} 0 -] 2(5.0) 2 5|0 1 N4 | u 30]:'") n [ o
D:mm 203 2 [} [} [} -] [J-1;] 1 08 2 4(26) 4 125 7 [ ¢
Nervoanes -] [} ] ] 0 ¢ 1% 1 Iasn ‘l 1#{12) 0 15(66) | 2 ] 0
Respiratery M (L5) 1) -] 0 Fl L k) 2 0 [} 12E) | u nean | 12 ) 1 ] ]
Infect Vil 349} [} 0 e |20 | 2 ] 0| Sl | s ?(59) | 10 o [} ° ]
Rhindta LI E ] 3 ] [ ] [} [ 0 BN T 8 |20 ) 2 1085 | 1 ] [}
Wheezing gn | 3 [ 0 0 0 0 o Jien | ¢ 0 o g | 0 [
Relerwaey Appondiz Tobie 4.11 N
‘Babjery In cummsietive dean Muabios s roupad sccording i e et dem meceived s o day.
" v = puber of ey :

'mthh—hhﬁul¢luﬁummhnlhﬁ—d-mm“ Tthlmuv-hﬂyHl-uM--—hlﬁ-l
o Alis ware mporad. Tha huck of raporasd AZs i mast loaly velaind  sepurting practioss mumg soe-US. ievesigaon.
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Table 6.5.12:  Adverse Events with a Subject Incidence 2 2% for Racemic Albaterol by Dose

timg 135 mg IS mg 0.0 mg 14y
Preferred Term (o=10) (o=85) " (a=153) (a=27) {n=1})
Sudject | Ev' | Suobject Ev' Subject | Ev' | Bubject | Ev | Subject | Ev
u (%) a (% L] B (%) . 8 (%) [ B (%) .
All AEs 1] 0 20250 A s (22.9) 47 19 (70.4) a9 0 []
Body asa
Whole 0 0 12(12.6) 16 12(7.8) 14 6(22.2) [] 0 0
Headache 0 0 10(t1.4) 13 11(72) 12 4(14.3) 4 ] 0
Chest Pain [ +] 0 10.4) 3 {1y 2 2(7.4) 2 ] [}
Cardiovascular [} 0 [} L] 3ICL0) 3 (313} 10 0 0
Tachycardia 1] 0 0 0 3 (2.0) 3 9 (]33)_ 10 0 0
Nervons 0 0 100.4) J 14 (92) 14 16 (59.3) 20 0 0
System
Dizziness 4] [} Q [} 4] 0 4 {14.8) 4 [} 0
Nervousness 0 0 3(34) 3 14 (0.2) 1] 14 (51.9) 16 [} ]
Resplratory [ 0 11{12.5) 12 1500.0) 16 LR (IN)] 3 0 o
Infect Viral 1] 0 $(5.1) H 10(6.5) 10 0 ] 0 0
Rhinitis 0 0 I Q4 3 503 5 [} ] 0 0
i 0 0 | s 4 Jienl v Jaan| 3 0 0
Refcrrnecs Appendix Tabie 4,11 —
mhmhmnmmnuwhmmm
= sarrnber of Bvens

H. There was no significant difference in the incidence of adverse
events based on age, gender, race, weight or percent predicted
FEV-1,

V. Laboratory tests:

~ ¥

A. The percent change in serum POTASSIUM levels from baseline
divided on the basis of the type of study and the patient o~
population can be seen in the table below. This limited amount of
data would suggest that serum potassium levels decrease more in
healthy volunteers than in patients with asthma and decrease less
after repetitive dosing. These changes are pot clinically significant
in patients with asthma. There was a slightly greater, but not
clinically significant, decrease in serum potassium after
admlnlstratlon of hlgher doses of (R)-albutero j

TS
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B. The percent change in serum GLUCOSE levels from baseline divided
on the basis of the type of study and patient population can be
seen in the table below. Unlike serum potassium levels, mean
glucose levels increased slightly more in asthmatic patients than in
healthy volunteers. Similar to changes in serum potassium levels, »
there was less increase in mean serum glucose levels after
repetitive administration than after single dose administration,
and the amount of increase in mean serum glucose was dose-
dependent.] T

l ——

(- |

\ e

D ———

C. There were no changes in other laboratory values that raised any
concern about the safety of (R)-albuterol. -. .-

V1. Vital Signs:

A. The only data that can be used to assess treatment effect on vital
signs is the data from studies 024 and ) since vital signs in other
studies were only done prior to drug administration and at the
end of the study, between which times patients received more than

‘one drug or more than one dose. In studies 024 and| | higher
doses produced more effect on heart rate than lower doses and
changes in heait rate were modest and not clinically significant.
Changes in systolic and diastolic blood pressure were minimal and
not clinically significant. For more detailed information on vital

signs, see the specific review of these two studies.
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VII. ECG data:

A. There were no unexpected increases in mean ventricular rate in
patients who received (R)-albuterol and there were no changes in
ventricular rate that would produce concern about the
administration of (R)-albuterol. The percent change in mean
ventricular rate after administration of (R)-albuterol was slightly
greater in thg i o __JFor
example, after a administration of a single dose of 0.625 mg of (R)-
albuterol to adults, there was a 10% increase in ventricular rate,

( - S -

L ;

and after administration of a dose of 1.25 mg of (R)-albuterol
there was a 16% and a, . }ncrease in ventricular rate in adults
i’ “’ )

B. QTc interval: There were 11 patients in study 024 who had a QTc
interval of more than 500 ms on one or more occasions during the
study, 3 in the 0.625 mg (R)-albuterol group, 3 in the 2.5 mg
racemic albuterol group, 3 in placebo group, and 2 in the 1.25 mg
(R)-albuterol group, all of whom were women. None of the
patients who had a prolonged QTe¢ interval had any adverse
clinical event. '

No clinically significant differences overall were seen in T c
interval based on age, gender, race, weight or baseline FEV-1.

The percent change in QTc interval in studies of healthy
volunteers and asthmatic patients who received study drug on a
single day can be seen in the table below. The mean changes for
(R)-albuterol are not significantly different than the mean changes
for racemic albuterol. The maximum QTec interval seen after
administration of (R)-albutero! in the single day studies in
asthmatic patients was less than the maximum QTe¢ interval seen
after administration of placebo and the maximum QTc interval
noted after administration of (R)-albuterol to healthy volunteers
was less than that noted after administration of racemic albuterol.
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Table $3.1: mamemmmlmmhthﬂmMdemAMﬁkﬁjm
tn Singte Day Studies

Studies In Healthy Volunteers' Single Dy Studies In ArtAmatic Subjects’
(R)-Albuterol | Racemic Albuterol Placebo (R)-Albuterol | Racemic Albuters!
- Pre-Dosc
Mexp (SD) I993(2157) 397.8 (27.03) 407.0 (22.67) 407.6 (21.41) 405.0(2321)
Min, Max 350.0, 450.0 350.0, 436.0 357.0, 4470 366.0, 460.0 360.0, 459.0
o 2 » 3 100 53
Maxirmum Post-Dose ’
Mexa (SD) 436.9 (30.15) 434.0 (38.58) 403.7(1.27 416.1 (20.99) 4152 (21.57
Min, Max 393.0, 490.0 350.0,5200 | 37404590 373.0,455.0 3670, 463.0
[ i » ) ” 52 -
Percent Change from Pre-
Dosc’
Mean (SD) 9.7 (10.0%) g.5(12.01) £3(3.82) 2.1(4.82) 25(432)
Min, Max -3.7,366 -11.5,40.5 47,87 72,130 -10.7,122
] 8 29 2 99 52
Reference Appendix 7 abies 1.20.1-7.20.3

mhmmﬂnwmmmummmmmummuMMmhm
um«m-wmnmmmwwmmmmmnmnum.
'&b-ﬁmhm%@ummumm

* Only mubjecs froem Studieg i 0914021 had bt pre-dose and pori-das cesorements.

p—

The percent mean change in QTc interval in study 024, the
repetitive dose study of 4 weeks duration, can be seen in the table
below. The maximum increase in QTc interval was slightly
greater in the (R)-albuterol group than in the placebo group after
the first dose, but slightly greater in the placebo group than in the
(R)-albuterol group after 4 weeks of treatment and less at both
time points than the maximum increase seen in the racemic
albuterol group. This lesser increase in QTc interval after 4 weeks
of treatment in the (R)-albuterol group was independent of the
dose administered (see table below)

Table 9.3.3: Smuqaqrehu-mumumrmmmmmn!mﬁ-rmmsumw&a.wuz.ﬁwuc

Woek 0 Week 2 Week 4
. Racemk Racemic Racentic
Placebs | (R)-Albaterol | Albmtersl Placebo | (R)-Albutercl |  Albuterol Placcbo | (R)-Albaterol | Alaterol
(o=75) (w=145) (=142 (o=75) {p=145) (o=142) (0=75) _dme(n=145) (o=142) ..

Mam (SD) 41155 | 448(D0) 435 l4apann | @y AIS1Q28.1) { 41620255 | 4149(4.0) 43 1.0
Min, Mxx 369.0,4950 | 3540, 4840 1520,491.0 | 3660,5080 | ML 4800 3620,491.0 | 361.0,3040 | 3500, 4910 3550, 4340
] k] 144 2 ) n 1M 132 [ 1w m

Memn (SD) AN0B5 | MID 43459 Jassoen| O0QLY ARt |43y | st 420 (1.6
in, Mxx 3700, 5450 |  365.0,56740 o 490 | o, 5100 | 3004000 IN0, 5980 § 370 550 | 3650, 3050 3780, $T1H
s

n 144 12 0 ™ 132 & 30 132
Peromnt Change -
from Pre-Dose’ ‘ R .
Mean (SD) VL) 10 (434 48(AD) L10m 4.0 (4.0) LXT. 1)) won 3705 44(68)
Mlim, hlax . -4.1,323 353,304 52,214 7.2, 208 =70, ILS =38 503 -45,110 «5.7,20.7 44,69
n 7 144 142 % 134 £32 o 1 192
(7= fr Tabies 12031303

mwﬁ&zutmum—mmm
MPeroent changy was calculaind by comparing S pomt-dom valus 1 pre-dose en et dary.

Table 933: w«mmmm% mmg_mmmmmmnw&am Week 4'

Week 0 Week 4 _
__(Ri-Albrters] Racemic Albateral Placebo (R)-Alburterel Recetic Albuterol
0525mg | 125mg | E25mg 1S5mg 0625mg | 125mg | 125me Smy
{w=75) (o) | (1) {o=58) (=74 (5 | o=1) | (7)) | (=68 | (=1

m ' - -

" e BD) N AIALS) | A4 QH) | AMAE) | A4 | WD) | 6255 | QI mE) AT | 4129054 | 41510
ki, Moz M2L, 4150 | 3540, 4520 | 2L 4MD | INLMI0 | MOL4MH | 10,5040 | 3500, 4600 | se1a 0 | sean an1s | 2330 a0
. ” T n - ™ @ I ) [ ”

imx Poss-Dn
Mam (XD) aroges) | au2ai) | SO | ey | augy | asen | @cas | auey | @aess | oo [ )]
M, Mo TTRA, S0 1 650, 56740 | W38, 3640 | 30404950 | 30,0720 | 3770, 5150 | 3epa.5m0 | a0, 3050 | 370 am0 | men 610
[ ] ” n B [ " [ 2] [ 3 [~} [+ [ ]

Pommt fom

Change
Mewm 37 MU 4409 3405.1) 309 51d.) 1908 @) 1205 1504 i1an
M, Miax 4L, 323 QQun? S, 134 40,114 52,154 44,118 41,m7 43,118 &1, 124 LYy 1
. ” L[] n “* " [ a [N [ ”
erence: Appendiz Tebles 7.31.1-7213
‘Only Wacks 0 and 4 pre-doss sad pom 1 howr ] el

hmnmumh“m-m-uq.
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The two ECG changes that were of possible cliniical significaiice
both occurred in patients after administration of 1.25 mg of (R)-
albuterol. One patient was a 48 year old_female who developed
extensive ST segment changes and first degree AV block
approximately one hour after drug administration, which
returned to normal within 30 minutes. This patient was
discontinued from the study and did not receive any further doses
of (R)-albuterol. The other patient was a 42 year old female who
developed diffuse non-specific T wave abnormalities after the first
dose of 1.25 mg of (R)-albuterol at visit 2 in study 024, The
patient developed numbness of the left hand in conjunction with
the ECG changes. The numbness of the hand resolved within 24
hours and the ECG changes had resolved when an ECG was
repeated 2 months later.

—

COMMENT: In this reviewer’s opinion, these changes were

related to the administration of 1.25 mg of (R)-albuterol. Such
changes are compatible with the administration of this class of
drug and probably represent beta agonist-induced myocardial
ischemia. The potential for this type of effect is present.in the
labeling for beta agonists in general and in the labeling for (R)-
albuterol specifically. The sponsor has proposed a usual dose of
0.625 mg of (R)-albuterol, with the option of giving a dose of 1.25
mg if the patient has more severe asthma. This is acceptable |
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provided a statement is added to the labeling to indicate that
patients receiving a dose of 1.25 mg of (R)-albuterol may need to
be monitored more closely for cardiovascular effects.

IN SUMMARY, there were more alarming adverse events, premature
discontinuations because of an adverse event, significant ECG changes, and
percent increase in QTc interval after administration of 1.25 mg of (R)-albuterol
than after administration of other doses of (R)-albuterol or racemic albuterol.
Despite these findings, a dose of 1.25 mg of (R)-albuterol may be indicated for
patients with more severe asthma. In general, the effect of (R)-albuterol on
safety parameters was comparable to the effect of racemic albuterol. The data
support the safety of (R)-albuterol for the treatment of acute asthma.

APPEARS THIS WAY -
ON ORIGINAL
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120 day safety update

I. In this update, studies are classified as revised, i.e. additional data is
supplied on studies included in the ISS, or new, i.e. safety data is being
submitted for the first time. The database in this study includes
information from studies completed prior to 30 September 1997,

4+ phase I clinical pharmacology studies in volunteers (revised)(studies
006, 008, 013)

4 phase II single-day studies in asthmatics (revised)(studies 005, 007,
001, 1021, 025) '

4 phase II multiple-day studies in asthmatics (new)( study 009)

4+ phase III pivotal four week, parallel group study (lab data
revised)(study 024)

( o II. Additional safety data obtained since the submission of the ISS includes:
4+ 2 studies classified as ongoing, now completed

@ study 009: 12 patients added to database (new) -
® study 013: 12 patients added to database (revised)

———d i T

s B N = e i e’

4+ Data for 16 laboratory tests were updated
III. The demographics, when revised to contain new data, were similar to the
demographics for the patient population included in the ISS, with a

slight increase in the percentage of males and Caucasians.

IV. New phase II multiple-day study: This was a study in 37 mild -

asthmatics with an age range of 19-45 years, the data from which was |
incorporated into the revised analyses.




.
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V. Adverse Events: There was no significant increase or decrease in the
incidence of specific adverse events after administration of (R)-albuterol
 when data was included that had not been included in the ISS. Asa
result, there was no change in the interpretation of the data when
evaluating the adverse events seen after (R)-albutero! administration or .
when comparing such adverse events to those seen after administration
of racemic albuterol.

VL Laboratory Tests: The changes that were seen after addition of new data,
i.e. data that was not included in the ISS, were not significantly different
than those seen after review of the ISS data. There were no changes in
laboratory tests that reflected any safety issue inherent in the
administration of (R)-albuterol.

“VIL. Vital Signs: There were no clinically mean significant changes in vital

signs after administration of (R)-albuterol and interpretation of these
data are not changed by the revised analysis based on the 120 day safety
update.

VIIL. ECGs: There were no clinically significant mean changes in ECGs after
administration of (R)-albuterol and interpretation of these data are not
changed by the revised analysis based on the 120 day safety update.

SUMMARY: The revised analyses submitted by the sponsor, as partGf the 120
day safety update, do not change the conclusions reached previously
about the safety of (R)-albuterol.

APPEARS THIS WAY
ON ORIGINAL
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NOMENCLATURE

The sponsor initially chose._____ las the product name. In a conference call
with the sponsor on 7 August 1997 we notified the sponsor that the name
'htm, was unacceptable for this product, based on audio and visual
‘similarities with other medical products.

The sponsor requested in the submission of 13 October 1997 that we
reconsider; __:as the proprietary name for this product, based on two
market research studies. The conclusnon from these studies was that: 1) there
were no misprescriptions for, _ . —._/; 2) there was a low incidence of confusion
with other marketed brands; 3) the name]__ _,_,__r,was pronounced correctly by--
97% of respondents; and 4) associations and connotations with] ywere
low. There was, however, no indication by the sponsor that such studies had
been validated. The Division concluded, as did the Labeling and Nomenclature
Committee (LNC), that the name was still unacceptable for the reasons noted

above.

A conference call was again held with the sponsor on 6 January 1998, at the
‘sponsor’s request. The Division conveyed to the sponsor that the market
research studies submitted by the sponsor did not.alleviate concern about
potential prescribing errors based on the audio and visunal similarities wnth
other marketed products

The sponsor then proposed the name{ ~  ;which the Division and the LNC
also found unacceptable A market research study submitted by the sponsor to
support the name! jwas also felt to be unacceptable.

As a result, the sponsor has submitted the name Xopenex for our review. Both
the LNC and the Division feel that this name is acceptable.
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DSI Audits of Edwards Site

After submission of t he NDA, it was determined by the sponsor that one site
for this study (Edwards site) was flawed (numerous altering of ECG tracings,
possible fabrication of chest x-ray report). An internal audit by the sponsor
concluded that the integrity of the data had been maintained. The sponsor
was, nevertheless, asked t o analyze the data from this study excluding this site.
The Division of Scientific Investigation (DSI) also audited the site on 22
October and 23 December 1997 and documented fabricated and/or altered
source documents that were used to qualify ineligible patients for study 024,
Audits of other sites involved in study 024 by DSI did not reveal any
irregularities at these sites. '

APPEARS THIS WAY
ON ORIGINAL




