These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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"1’Eaattrn Point Road
*‘ﬂﬁ%ﬂﬂp €1, 06340

Attagtion: Norman Pitts, W.D, '
Yice Pregtdent, Departuent of Clinical Research

.o RIS ".nvl..'—'-
it e SRR
-;ﬁgjf>i'fﬂoatttuenz
SR
' “$§ﬁ-‘ Ref&r.nce s made to your new druy apnlicatinn dated Anr11 21, 1483,
U wetsubmitted pursuant to section §05(b) of the Federal Food, ﬂru* anA

Sﬂ&latic Act for EXIREL Inhaler {pyrbuterol acetaie 1ﬂha1at10n asroso'Y,

;_:f "' niso rcfcr to our letter dated fctohar 17, 1095 which Jeclared this
o nppltuattan approvab?e and to your adiitions’ comaunications dated
»,~»ﬁnuluhar £, 18 and 2% and December 27, V98¢,

.a_

ﬂe'ha!n canpleted the revieir of this application including the draft
~1shaltny submitted tn your last amendient and have concluded that

- gdequate 1nformation has been presented to demonstrate that the dru:
Cproduct 18 safe and effactive for use as recommnded in that draft

" Tabsling.  Accordingly, the apphrcation ¥s aporoved, cffective as of tho
data qf this latter,

4

, M;Qg{;'ﬂ 1%9 fjnql printad lahelang (FPL) nust he fizntical to tha Ara®t Yahalinn
y.wjbg‘:j} gitﬁ these exceptions:

*1. .pelate the word "hare® fro;m the last sentenca of tha Tyfth
,paragraph of the CLINIZAL PUARHACOLOGY section.

2.. The uord *he* t3 used tuwice in the sncond sentence of the Yypsis-
ﬂnther! subsection of the PRECAUTIONS section aad one nf then chant!

. mfxfk o 58, gnletsd

A qg‘ tht product uith FPL that ts not identical to the 4raft
. _ﬁ;}nhgi ng. w1th the excepttons, may render the product misbrande! and an
] w‘,ahnayproxad ARy 8ryg. . Plesse subrit twelve contes of the FPL to FOA as
S ;«,agnwlq lﬂli!&ble. for adninistrative purposes this submission should he
A et ated SFPL - Sﬁppinnant' to the approved NOA 15-999, Anproval o€ this
, fq,gggﬂT¢f:_ ‘appp.gngpt by FDA ig wot requived before the labeling 1s ased, Shou)!
s e . dditiona’. Information ralating to the safety and effectiveress of this
',ffjfif(¢f - érus praduct. ‘bacome-avatlable prior to our recatpt af the final printed
2Vegy ‘revigion of that Taveling may de required.

ST subuat{onp»pavkat packaga of the drug product when 1t ¥s avarluble,
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Contral Research

3 z““m Pofnt Road
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H‘}“?f;axgﬁition: Norsan Pitts, M.D,

Yice President. Departuznt of Cltnical Besearch

“lufer.nce is made to your new drug appYicatinn dated Anrl} *1, 1083,
‘... submitted pursuant to section §05(b) of the Fadsral Food, hruw anA
Saalatic Act for EXIREL Inhaler {pirhutarol acatate 11ha1atlan acrosn'y,
'?“ﬂﬁ Qlﬁo refer to our letter dated Nctobar 17, 1095 which declared this
ﬂpp%!cation approvable and to your adil*ional cormwnications dated

M,«»EOUIﬂbcr 6. 13 and 2% and December 22, 193¢,

o ﬂe havn camplated the reviei of this applicatton tncluding the draft
xabaling submitted tn your last amendient and have concluded that

fn adequate Informattos hzs been prosented to demonstrate that the drun
product 15 safe and effactive for use as recomiended 4n that Adrafs

Tabelyng. Accordingly, the application is aporovad, offective as nf thn

ﬂatn Qf this letter,
s‘?he fjna\ pr!ntad 1aha11ng (FPL) ausi he flontical to tha Ara®s Tabatina

s 'mtﬁ these axceptions:

J1. Oaleta the vord "hare" from the last sentenca of tha Fifth
1,pm'ag;p'aph of the CLIMICAL PUARMACOLOGY section,

2. The uord Phe* 13 wsed twice in the second sentence of tha Hupgin-
"ﬂﬂther! subsection of the PRECAUTIONS section aad one of theny shani

;p. btes d-e1 eted

%ht product uith FPL that 1s not tdentical to the draft

n&*}a§511ng, with tha exceptions, may render the product misbrandel ani an

P ARED o AunApproved Rav drug, Please subnit twelve coples of the FPL to FOA as

1 OOn RS, avallable. for administrative purposes thts submission shoulA ho
;;‘deitgnatsd“FPL Suppiamant“ to the approved H9A 19-919, Annroval of this
 ARapplenent by FDA g mot requived before the lzbeling 1s JSEd Shoul!

4 additions). tnformation ralacing to the safety and effectiveness of this
71 dege praduct hsceme-avatlable prior to nur receipt of the final printed
‘”‘~?1lb811n9- ?cvtsien of -that labeling may he required,
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.g ,_zl'am m.so aad 314,81 for an aporovad HIA.
” ' | B Sincicnﬂy yours, .

. SR huh Motstein, M,N,

dm :m you ﬂst mpiy with tlu mquirmnts set forth under

Acting Deputy D1rector' (Mica‘l Affatrs)
nffice of Drug Research and Reviavw
Center for Drugs and Biologics
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. 'ifi§b6;19-6p9. 23 December 1986

. Products: “Exirel (pirbuterol acetate) (p)
@Q}Route?of®Adm1nistration; Metered Dose Inhaler (MD1) .

r;f}iﬂéatggggiupf Orug: BAA bronchedilator
L4 .. Sponsor: Pfizer

- Previous Medical Reviews: See Memo of lelephone Conversation of
e s ~ 9 Uecember 1986 with sponsor.

i':“i;iyatefialikeviewed:' Submission of 22 December 1986

Th{s submission contains a final version of the draft package insert.

Paragraph 5 under Clinical Pharmacoloyy is acceptable as long as the word
~ “here” is removed From the last sentence. 1This reviewer as noted in the
mego of the telephone conversation of 12/9,86 has no objection to the
addition of the phrase ‘and twice the recommended dose (0.8 mg)."

This submission also contains an NUA Safety Update Report.

The reports of 2 patients, aged 68 and 69 years who suffered a myocardial
infarction and died after receiving PMD1 for 7 and 18 days respectively
- is of concern. Although it was felt by the sponsor that these 2 events
were unrelated to PMD] administration and 1 patient was already taking
nifedipine for angina, the temporl relationship between the use of PMDI
and these events {s hard to ignore. Therefore under General Precautions,
~ the sponsor showld be asked to include a new paragrapli Which states, "iwo
patients have been reported who developed a myocardial infarction and
expired after 7 and 18 days treatment with Exirel inhaler. The degree to
which the use of Exirel inhaler may have contributed to these events is
unclear” unless the sponsor feels that there is substantial evidence that
these events were not associated with the use of Exirel inhaler, in which
ST cas: ghe sponsor should submit data/information to substantiate that
yart ao. . position,

' 111. Proposed Draft of Clinical Portion of Letter to Sponsor:

e have reviewed your labeling submitted on 22 December 1986 and have the
following comments:

1. The word "here" snould be removed from the last sentence of
the fifth paragraph under Clinice) Pharmacology.

T



e Based on youp N4 safey, Update a1, Submjtteq o
SRR 22 Decempap 1986, yq feel that the fo)y, aragrapy gp

Wing p wld
be addeq to the Genara} Precaut!ons Section; iwo Patients
haye been réported who aevelopea 2 Myocardiay infhrctfon and
expireg after y and 18 days treatment With Exire) Tnhalep,
he degp Whic dlep DAy hay

ted ¢ ess
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contripy Se event is y Cleap, unless yoy have
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Product:

7 November 1988
MOR : .-

ExSrel (pirbuterol acetate) (p)

Route of Administration: oral inhalation (MDI)

Category of Drug;

Sponseor:

Previous

Pfizer

BAA bronchodilator

Medical Reviews: Sceu MOR of b Suptomber 1986,

Material Reviewed:

I.

Submission of 6 November Y986

Th{s submission contains ; response to our lutter of 17 October 1986 to
the sponsor, an approvable lettur with leboling changes proposed, The
sponsor objects to the following parts of the Vebelfng.,

A. Clinical Pharmacology:

1,

2.

COMT:

2.

Comment:

Pirbuterol has the following structure:

The sponsor states that;

The sentence has been deleted (page 1, between second
and third paragraphs) that stated, "pirbuterol is
longer acting than isoproterenol because 1t is not
metabolized by catechol-o-methyltransferase.”

The first component of the sentence on the increased
duration of activity of pirbuterol is a statement of
fact and should be retained. The second component of
the sentence 1s based on pirbuterol metabolism data and
1s present in labeling for Ventolin, a structuraily
related product, The statement does not appear in
Tornalate labeling, as that drug doas not possess the
same ring structural mojety involved in the biotrans-
formation. We would accept a change to *... possibly
because it is not metabolized ...*

i il



—

The differences in structure are ¢ircled. The key to
metabolism by COMT is the 3.4 hydroxy structure of the
benzene ring, f.e. that there are OH groups on the 3 and 4
carbons of the benzine ring. In order to be metabolized by
COMT you must have a 3.4 OH structure, and Pirbuterol does
not, because 1t 1s not a cotecholamine, because 1t does not
have this 3.4 O structurv, Thurefore, the sccond part of
this statument ¥ true and should boe alluwed to rematin, In
regard to the first part of the statement, this reviewer can
not find any studfes in this NDA whuro acrosolized P was
comparcd with {soproterenvt,  There are, Tn alT TTkeldhood
studies qither with other forms of P or studics reported in
the Titerature which substantiate the first part of this
statument, which 1% togical and expucted based on the scecond
part of this statemont, The CLO will Le avked to request
that the sponsor indicate where the studies which compared
tsoproterenol and P are lucated,

Percent of patiunts demonstrating efficacy:
a, The sponsor states that:

In the sentence that describes the results of
“controlled repetitive dose studies of 12 weeks duration
invalving 136 patients in comparison with
metaproterenol ,..," B7% of the patients that showed a
clinically significant Improvement has been changed to
47% "based on a 15% or jreater increase in FEV} on at
Teast 4/7 evalustion days..." (page 2, paragraph 1,
sentence 4), [t is not possible to derive data to
support the 47% calculation. Our analysis in support
of the 87% value was explained in an August 13. 1986
submission, and we believe that to be most
representative.

b. Comment:

In the submission of 8/13/86 the sponsor supports the
87% value for efficacy on the basis of improvement of
15% or more in FEV] on at least two clinic visits
anytime during the 12-week period. This is unacceptable
since the studies utilized by the sponsor, with the
exception of the study, had at least 5 testing
days and the multicenter studies had 6 and 7 testing
days. Improvement on 2/5, 2/6 or 2/7 testing days
(with corresponding lack of improvement on 3/5, 4/6 or
5/7 testing days) does not, in our opinfon, demanstrate
efficacy of the drug. ‘



3.

4,

Pharmacoiogy lata:

The sponsor states that:

A paragraph has been fnserted at the end of this
section {page 2) that appears to represent class
labuling but dous not appear 1n thu inserts for other
buta agunists, and 1n spite of thu fact that 4n
controlled clinical studios, wu have shown some
advantage over onu of the other buta agonists
(mutaproturenol),

Comments

This will bo class labuling, will appuar §n fnserts for
other BAAs and should rumain §n the Jabeling.

Cardiac Effects:

1.

2.

The sponsor states that:

We also note that the Yast sentence of this section
{page 2) has been deleted that read, “Cardiac effects
with EXIREL were generally mild and/or clintcally
insignificant at the recommended dose.® We recognize
that to be an finterpretation of the facts, but there
should be no objection to stating the facts observed as
they were, without interpretation. Therefore, we would
suggest rewording the sentence to state that "Cardiac
effects with EXIREL were generally mild and observed
with an incidence of less than 2%.*

Comments:

This reviewer continues to feel that this is an
inappropriate place for the statement, even if it were
acceptable, It is not acceptable, because it is
misleading and unnecessary. It 1s unnecessary because
the same statement regarding incidence is made under
Adverse Reactions and it is misleading because it
implies that there are less severe cardiac effects from
P than other BAAs. Such a response would not be
expected, i.e. it is not expected that P will behave
differently than other BAAs, and a much larger study
population would be needed to make a statement with
such an implication.

o el e e
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B. Precautions (Genernl)

1.

The sponsor states that:

¥

The statement has buvun deluted from the first sentence that
explained whilu thure was an assoctation in some patients on
chronic administration “with a 1! ,ht increase 1n ectopic
activity ... pirbuterol had signt fcantly tess cctopic beats
than metaprotercnol (p{0.005),."

It was our understanding from carlier labeling discussions
with Dr. Russell that facts as these from clinical trials may
be quoted, We propose that the oriytnal findings be included.

Comnents:

It 1s misTeading to 1mply that P has less ectopic potential
than M, when the structure of these drugs does not suggest
that such will occur, and based on the 1imited number of
patients studied in long-term {12 month) repetitive dose
controlled studies {n the NDA. The sponsor's proposal 1s not
acceptable,

C. Overdose:

].

it

The sponsor states that:

The statement in the first paragraph has been changed to
provide as examples of expected symptoms of overdosage, those
as listed in the Adverse Reactions section including angina,
hypertension and arrhythmias. Those events are not listed
and imply as now written that they were experienced in the
clinical program. This section should be modified to clarify
with examples of what was actually observed or what might’
only be expected to occur from “excessive beta-stimulation"
and expressed more consistently with class labeling. We
would, accordingly, offer that the sentence could be worded
to replace “together with" with “and."




2.

The sponsor's

Comments:

point is well taken. We would not disagree
with the sponsor's wording, although it might be better to

separate this statement into 2 sentences, clearly
distinguishing which statements could be expected to occur &s
a result of excessive beta stimulation and/or those symptoms

1isted under Adverse Reactions.

i A0
R. Nicklas, M.D.

11/7/86 ;
11188, )8 /64
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AVERACE RESFONSE FATTLRNS FOR COMUARALLE PATIENTS( )
ISOPROTERL‘YOL VERSUS PINBUTENOL

. ]

1)

TABLE 19

YLv, (713
1ok Imrstion Prak
Doss of lsopro, lsgpro, lsopro,

Pirtuterol Pird, 150 i «rirb, 120 px Pird, 150 ug
0.1 wg 36.162 40.72% 217.9 win | 109,1 nin 53,08 30,35
0.2 mg 41,29 40.33 200.7 18.5 32.87 50.3%
0.3 mg 43,36 40.03 195.8 89.3 59.11 50.315
0.4 vg 48.38 38.51 206.8, 75.0 62.68 | .50{3s
0.6 mg “9.66 38,22 202.4 96.4 66.76 | 50.3%
0.3 oy 49.12 40,07 229.1 112.3 ! 64.79 50.35

(1) For FEV,, {ncludes only patients

pirbutercl (seas text).

For MMF, includes all 24 patients.

who responded to a giveu dose of

R T R TR
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NDA 19-009 | 25 November 1986
MOR

Product: Exirel {Pirbutero) Acetate) (E)

Route of Administration: oral inhaler

Category of Drug: BAA bronchodilator

Sponsor: Pfizer
Previous Medical Reviews: See MOR of 7 November 1986.

Material Reviewed: Submission of 24 November 986

I. This submission contains proposed labeling changes by the sponsor,

A. This reviewer met with the sponsor's representative .
} .. to resolve the issue
regarding the percentage 0f patients showing a clinically
significant improvement, Based on the criteria agreed to by the
sponsor and the agency, the sponsor's statement §s accurate and
acceptable. The labeling (Clinfcal Pharmacology, page 2, paragraph
1) would now read as the sponsor proposes:

“In controlled repetitive dose studies of 12 weeks duration,
741 of 156 patients on pirbuterol and 62% of 141 patients on
metaproterenol showed a clinlcally s¥gnificant fmprovement
based on a 15% or greater increase in FEV) on at least half
of the evaluation days.”

B. The sponsor proposes the addition of a new paragraph (Clinical
Pharmacology, page 2, paragraph 2) which would compare the cardiac
efiects of Exirel with isoproterenol and metaproterencl, and which
would have the following wording:

!

"A placebo-controlled double-blind study (26 patients per
treatment group), utilizing continuous Holter monitoring

. showed no difference in ectopic activity between the placebo
control group and EXIREL at the recommended dose (0.2 - 0.4
mg) and twice the recommended dese (0.8 mg). {ctopic
activity following isoproterenol was significantly in excess
of that seen with EXIREL. For some patients chronic EXIREL
administration appeared to be associated with a slight
increase in ectopic activity. However, in controlled
comparative trials, EXIREL had significantly less ectopic
activity than metaproterenol.*”

pec 3 1986
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I1.

Comments :

On re-evaluation of the data (page 68 - 70 in Vol. 1.3 dealing with
the Tashkin Study 46-2 which is the study referred to by the
sponsor above in sentence 1), this reviewer feels that the first
sentence 1s acceptable as long as it is reworded in the following
way: "A placebo-contrulled, doubleu-blind, singlu-dose study (24
patients per treatment group) utilizing Holter monitoring for 5
hours after drug administration showued no significant difference in
ectopic activity butwuan the placebo control group and Exfirel at
the recommended dose (0.2 - 0.4 uig).” The second sentence dealing
with comparison with tsoproterunol fs not acceptable and should be
removed. This reviewer dous not feul that the 1imited date,
without indtcation of a clinically significant difference between
the two drugs s sufficiunt to make this statement, In regard to
the sponsor's comparison of E with metaproterenol (M), in this
reviewer's opinfon, the data from the single dose studies (pages
2461 - 2463 of Vol. 1.9) do not show a significant difference
between E and M, and M produced less ectopic activity than placebo
(P). In regard to the multiple dose studfes, it is inappropriate
and misleading to base such a statement on ECGs done at a single
time point which was 30 minutes after the dose in Studies A, B,
Beumer and Bernstein and 15 - 20 minutes after the dose in the
Schindl study, especially since E is longer acting than M with
maximum effect occurring between 30-60 minutes. Therefore,
sentences 3 and 4 should be removed as well, The revised first
sentence should be placed under Warnings to precede the sentence
that states that "Controlled clinfcal studies and other clinical
experience have shown that inhaled pirbuterol 1ike other BAAs, can
produce a significant CY effect 1n some patients, as measured by
pulse rate, BP, symptoms and/or ECG changes.”

The sponsor notes replacement paragraphs A and B which deal with our
recomnended wording for *beta - 2 specificity” and adenylcyclase,
Replacement paragraph A is acceptable, However, the second portion of
our proposed statement i.e. "contrglled clinical studies and other
clinical experience ... and/or ECG changes” has not been totally included
in the addition to the Warning section, so that this page should be
resubmitted by the sponsor,

Proposed Draft of Medical Portion of Letter to Sponsor:

We have reviewed the labeling changes which you submitted on 24 November
1986 and have the following comments at this time:

1. The changes in the Clinical Pharmacology section referable to
the percentage of patients showing a clinically significant
improvement is acceptable,




- 3

2. The changes referable to the ectopic activity of Exirel and

comparison of this activity with fsoproterenol and
metaproterenol are, on re-evaiuation, not totally acceptable.

C.

We recommend that the first sentence be changed
to reed “A placebo-controlled, double-bitnd, -
single dose study (24 patients per t{reatment
grouﬁ)dutilizlng HoTter monitor;ng fo;_siz?urs
after drug administration showed no significant
3T?foruncg=7n vclopic activity between the
placebo control group and Exirel at the
recommendod dosu (0.2 - 0.4 mg)" and that 4t be
moved to “ollow the first sentence under Warnings
and prucydu the statument that "Controlled
clinical studivs and other clinical experience
«es ond/or ECG changes.” (Incidently, the top
part of this latter sentunce was {nadvertently
omitted from the change under Warnings.)

The second sentence should be removed since 1t 1is
based on 1imited data and it 1s not clear that
there 1s a clinically significant difference
between the two drugs,

Sentences 3 and 4 should be removed as well,
since we do not feel that a single 12-Tead ECG
measurement at 15 - 30 minutes after drug
administration, when the peak effect of the drug
occurs 30 - 60 minutes after drug administration,
{s sufficient to make this claim, especially
since 1t is questionable If there {s a clinically
significant difference between Exirel and
metaproterenol and metaproterenol appears to have
produced less ectopic activity than placebo,

?4?f7ﬁhumﬁgba,xxp

R. Nicklas, M.D.
11/25/86
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1} , PRODUCT~ Pirbuterol ncetnte (Ex rel)

_;'noure OF RDH!NISTRATION" Oral 1rha10r

4 sponson" Pfizer .*F. |
Paevrous HEDICAL nevxsu Suu MOR of 14 Fubruary 1903

'

ST i
": ﬂ; 1.‘* At Dp, Botstoin § roquegt, thu Gonoral PBrocautions suct1on was
IR reviowsd, As stotod 1n;thu MOR o T4 tebraary Y985 (page 6) (103)

,3-@3Q;‘ - “comparison with metaprpturenol 1s misleading vven 1f accurate
wpas s because all beta adrunergic agonists have the potantial to produce
RS " ‘th1s type of adyorse offuct " At the wmeeting with the sponsor
';Q:? 3 +Jt was agroevd that the r:zﬁfding of tha #irst 2 sentences

" in this, section wore acceptablu as e now stand because. they

appaarod to bo, accuratu; . This roviewer continues to fuel that 1t
*would: be- bcttur to rumoye the refurence to metaproterenol, thereby
agreaing with thL rucommundntion made by Dr. Botstuin

Ly et Il. The' first part of the Genura\ Precautions Section shou1d now read,
fj@fﬁrfj; < '®In some patients, the fhrunic adnin{stration of pirbuterol appeared
TR * to be assoclated with alslight fncrease 1n VPBs or APBs, Since

p1rbuterol isa sympathomimutic aming o000 consistent w1th the -
recommendation made by pr. Botstein

} ,{glw<¢1,e£é§7 292¢kaéhﬁf #0

“.Richard Nicklas, M D.

.1;1 10/16(86 '-;,f } /4yéé,£éf
A
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NDA 19,009 13 August 198
MOR ”
Product: Exirel (Pirbuterol acetate)
Route of Administratfon:  oral inhaler

Cateqory of Drug: BAA bronchodilator

Sponsor:

Pfizer

Material Reviewed: Submissfon of 13 August 1900

I.

This submission containy a responsu by tho wponsor to yuestions rafsed 1n

review ot this KDA in response Lo the memy

from Dr, Botstedn

and conveyed to the sponsor by tolephune in urder Lo vbtain answers to
these questiony, Bulow are the questions rotsed {§), the spensor's
response {SR) and our prusent cumments (C).

A, Indications and Usayo:

1.

2.
3.

Q:

Would 1t bu accuptable to revise the first suntence of the

INDICATIONS AND USAGE Scctfon (page 4) to rcad that *EXIREL
Inhaler 1s indicated for use as a bronchodilator for
bronchial asthma_andfor reversible bronchospasm" rather than
for ... "the relfef of acute bronchospasi in patients with
chronic reversible obstructive atrway discase.” The change
would be more 1n line with class labeling language, If the
original statement is to be retained, further justification

from the NDA data base may be required.

SR: "The revised statement as prceposed s acceptable.”

L1 Thir 1s an acceptable response,

B. Concomitant Drug Use:

1.

Q:

Is there a data base to support the statement in the
INDICATIONS AND USAGE Section (page 4) that EXIREL Inhaler
"may be used with or without concurrent theophylline and/or
steroid therapy?"

SR:

There is a data base in the NDA to support this statement,
The data are confirmed as sunmarized in the enclosed table
for
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both pirbuterol and metaproterenol (number of patients by
study). See below.

Patients on Concomitant Theophylline Therapy

Number of

Page in __Patients
Study NDA (Vol.) Pirb. Meta
Protocol A Multicenter 1269-1271 (1.6) 27 23
Protoccl B Multicenter 1460-1463 (1.6) 58 56
T 63-3 1643 (1.7) 12 N
27-8 . 1695 (1.7) 6 0
V4-4 1483 (1.7) 14 14
177 104

Patients on Concomitant Steroids

Number of
Page 1n (battents
Stedy . MDA {vel.) o FIRBT Hels
Protocol A Multicuenter  1203-7204 (1.0) 14 17
Protocol U Multicenter 14531444 (1,0) 1e 3¢
03-3 17381739 (1.7) 3 17
21-0 1645 21.7; 3 2
14-4 1557 (1,7 4 7
Y 7y

3. C: This is an acceptable response by the spensor.

Number of Patients;

1. q:

In the CLINICAL PHARMACOLOGY Section (page 3, paragraph 3)
reference is made to repetitive dose studies of 12 wecks
duration involving 136 patients in comparison with
metaproterenol, whereas N = 157 for pirbuterol in the table

on page 10 of the ADVERSE REACTIONS Section. Why the
difference?

2. SR:
Efficacy was evaluated in a total of 136 patients from
multicenter multiple dose studies. There was one addit’ongl
study following essentially the same protorol,
but it was not a part of the multicenter efficacy data base



that was pooled for analysis. Thus only 136 patients were
evaluated for efficacy, wiile 157 represents the total number
of patients in all controlled studies assessed for safety,
The enclosed table provides a breakdown of the number of
patients evaluated, by study.

Tablu, Multiple Dose Doublu-U1ind {3-Monthsy)
Paraltel Comparison Studias of Plrbuterod
and Mutaproturencl Acrosols

Nuiber of Pattonte

onh Pirbuterol No. Patients

Tvaluatod Percont of Avseused for

{or Patiendy | ~ Safely

Study Effricacy!  Kesponding? PIvL. Mcla
Protocol A Multicenter 33 87 9 34 28
Protocol B Multicenter Ol 90,9 ¢6 67
63-3 14 77,8 18 18

2Y-8 19 B4, ¢ 19 14

Ta- - - 0 2

Tota) 136 87,5 157 153

Tgased on al patients with two or more clintc visits. The
"~ data was excluded from analysis, a5 1t did not
share a common protocol with the remaining studtes,

¢patients that showed an improvement of 2 15% FEVy on at
least two clinic visits anytime during the 12-week period of
therapy.

3. C: This is an acceptable response by the snonsor.

C. Clinically significant improvement:

[ Q:

In the CLINICAL PHARMACOLOGY Section (page 3, paragraph 3)
reference is further made that 87% of the above 136 patients
in the multiple dose studies “showed a clinical significant
improvement."” Recalling our previous discussions on this
paint, can we reconstruct the analysis that yeilded that
value? Reference is made to the Division's letter of
November 1, 1984 that had stated 471 of the evaluable
patients demonstrated efficacy.
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2.

3.

The analysis that yeilded a value of B7% was that analysis to
determine how many patients showed a clinically significant
improvement in the multiple dose studies. Of the evaluable
136 patients, 87% responded in terms of improvement ( > 15%
FEV]) on at least two clinic visits anytime during the
12-week period, This is summarized in the enclosed table.

This analysis of the number of patients respording is distinct
from that which then determined continued effectiveness over
the 12-week period of therapy in these responders. As we
discussed and agreed with Dr, Nicklas in our communications
of March 1 and 5, 1985, continued effectiveness and
demonstrated in 94% of the above patients that responced,
This was expressed in the final revised version as,
"Continued effectiveness was demonstrated over the 12-week
perfod 1n the majority (494%) of responding patients.” Dr,
Nicklas had tnitially determined using hiv own criterdie in an
intormal tally the velue ot 47% by derfving the number of
definite responders frum the tutal number ot eveluable
patients 1n the two multicenter studies (Protocol A and L)..

C:

We can not accept a gencral statement about “clinically
stgnificant tmpravement” based on 2> 141 dmprovement in FEV,
on at least 2 of the evalustion days. Patients were
evaluated at weeks 0, 2, 4, 6, 8, 10, and 12, There arc
therefore 7 evaluation points, As noted in the MOR of 14
December 1983, this revicwer used a 15% or greater
jmprovement in FEVy on 4/7 evaluation days as a
demonstration of efficacy. Using this criteria {which
appears to be very fair) the studies referred to by the
sponsor demonstrated efficacy in 47% of the patients
evaluated. To make such a statement in the labeling about
efficacy based on improvement on only 2/7 evaluation days is
unacceptable. We would be glad to review carefully with the
sponsor all individual patient data in order to resolve this
issue. When reference is made to efficacy in 12 week
studies, the number of patients respondiny is not distinct
from some form of continued efficacy. If patients do not
demonstrate efficacy on 5/7 test days, maybe the efficacy
demonstrated on 2/7 days is not due to the drug.

Adverse Reactions:

1.

q:
Under the ADVERSE REACTIONS Section (pages 8-10):




Frequency 1s stated to imply muitiple dose therapy;
however, the introductory paragraph appears to include
single dose therapy in the total number of 761 patients?

Dous the froquency of 1 tn 100 refer to 100 patients or
edversy reactions?

On pagu B8 (CNS) why 1s the incidence of tremor (6%)
higher than as statoed on page 10 in the comparative
table (1,3%)7

Do the percontages glven fn the comparative table on
page 10 reflect the total numbar of patfents?

The Diviston has doturmined thery were 145
metaproterenol patients, not 1537

The total number of patients fncluded both single and
multiple dose therapy. The introductury sentence will
be clarttited to read, "The 1ncidence of adverse
reactions to pirbuterol 1y based on single and multiple
dose clinfcal trialy involving 701 patfents; 406 of
those recetved multiple doses over long-tern periods
(medan duration was 2.5 months; maximum of 19 months),”

Additionally, all three categories of frequency/
causality expressed on page 8-% will be headed to
clarify that adverse reactions occurred ... "“at the
recomnended dose of 0.4 mg q.i.d."

Frequency is based on 1 in 100 patients.

The incidence of 6% tremor on page 8 reflects the
pooling of all NDA safety data, both open and
comparative, while the table on page 10 represents only
comparative data from the three-month controlled trials.

The adverse reactions table on page 10 reflects the
total number of patients.

OQur review of the NDA data base confirms that a total

of 153 patients received metaproterenol; if the
study 1s deleted, the total becomes 332

patients {reference enclosed table, Part A,).




F.

3.

[%

The response to a) 15 unacceptable since the sponsor has just
restated what was already fn the labeling. How can the
tncidence ot adversu ruactiuns be those vecurring at & dose
of 0,4 my ¢.4.d, whan they are suppusud to rupresent both
singlu and multiple dose studies? In regard to the
difterences notod in percent of CNS roactions, specitically
trewor, stnce thiy s apparuntly bLasud on the treedom with
which the sponsor has jumped from one set of data to another
(1ev. upen plus cuntrulled studiey Lo controlled T2 month
studicy}; the spunsur should be askued to relabel Lhie
section, more clearly indicating frum what source the date iy
dertved,  Better yet, the sponsor should be asked to base
this scection on une sel of data, probebly best represcnted by
datd from buth open and controtled studiey. We are willing
to accept the tigure ot 1403 ax the number of patients who
rucg}vud metaproterenol In the 3 month repetitive dose
studies.,

Overdosuge:

1,

Question: Are the symptoms of overdosage as stated in the
OVERDOSAGE section (page 11) expected or observed?

Sponsor's Response: The symptoms are expected, The first
sentence of this paragraph will be revised to clarify: "The
symptoms of overdosage may be expected to be those of
excessive beta-stimulation, together with any of the symptoms
Jisted under adverse reactions, ..."

C: This is an acceptable response.

——

2T i pen

R. Nicklas, M.D.
8/13/8¢
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NDA 19-009

Froduct -

6 Aug. 1985

MOR

Pirbuterol (Exfrel)

Route of Administration - Oral inhalor

Category of Drug - Wronchod{lator

Sponsor -
Previous Mudical Ruviows -  Soo MOR of 14 Feb, 1985

Pfizer

Material Reviewed - Submission of 21 Juno 196b

1.

This submission contains a respunse by the spunsor to our request for
labeling changes in the Tetter of 21 May 1985 as agreed on at the meeting

with the sponsor., These apprar below in the same order as in

the letter of 21 May 1985,

A. 1lndications and Usage Scction:

].

2.

Qur comments 5/2Y¥/85: (C 5/21/8%5)

In the INDICATIONS AND USAGE section, the statement that
pirbuterol can be used with or without concurrent theophylline
and or steroid therapy should be removed or accompanied by a
statement about the adverse cardiac effects seen after the
concomitant administration of beta adrenergic agonists and
methylxanthines in animals, —

Sponsor's Response (SR}):

The Item 1 reference to the statement in Indications and Usage

.on concurrent use with or without concurrent theophylline and/or

steroid tnerapy will be retained in tnis section, as confirmed
at the meeting.

Comments at this time (C):

This is acceptable and agreed on with the sponsor at the
meeting.

R
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NDA 15-009
Page 2

B. General Precautions Section:
1. € 5/21/85:-; .

~ - 1In tho WARNINGS suction, the comnunts made about the use of
pirbuturol {n CHF undur OVERDOSAGE should be included. We feel
that the first sentence 1n the genural PRECAUTIONS subsection 1s
misleading and should bu romeyed sircu voie patfonts developed
arrhytimias after pirbuturol who did not have arrhythnias at
baseline, A comparison with metaproterenol as 1n the second
suntunce 15 alsv mistuading and should be removed. We suggest
that this section bo roworded as suggestod in the jetter of
November 1, Y984 to you,

2, Sk

ltem 2: First two sentunces in the guneral Precautions section
reTative to comparative cardiovascular satety (page 5.

3, C:  The sponsor's response 15 uncluar, although the first 2
sentences 1n this suction have boen changed as we requested
and consistent with the agrecment at the meeting.
The Warnings and Overdosage comments will be addressed

— below,  (See 1Ez and 1E3),

C. Drug Interaction Section:

—

H

;

1. € 5/21/85; i
1.

In the DRUG INTERACTION subsection, you have not included the

additional paragraph as requested in the letter of November 1,

1984 to you, and therefore tnis section is unacceptable,

2. SR {

Item 3: Addition of the second sentence under the Drug
Interactions subsection on precautions upon the coadministration
of beta-agonists with monamine oxidase inhibitors or tricyclic
antidepressants (page 7). It is understood that other product
labeling will be so modified to conform.

3.C: This additional sentence is as we requested and {s acceptable.
CSO should clarify which tabeling for beta agonists does not
contain this statement and we should notify those sponsors that
this change will be necessary.

coE
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NDA 19-009

Page 3

D.

Adverse Reactions Section:

1.

2.

€ 5/21/85:

In the ADVERSE REACTION section, “wheezing" should be included
in the section dualing with reactions where a causal
relationship could not be duturwined,

SR;

Itom 4: Inclusfon of “whouzing” 1n the Adversce Reactions
suctTon wheru a.causal rolationship between pirbuterol could not
be detorwinud (pays 95,

3.C. This 1s acceptablu,

Overdosage Section:

1,

2.

C 5§/21/85:

In regard to the OVERDOSAGE section, we recommend that you
include the additTonal sentence requested in the letter of
November 1, 1584, In addition, the two sentences relating to
the effect of pirbuterol in CHF should be removed and placed in
the WARNINGS scction, -

SR:

Item 5: Deleticn of the last two sentences, first paragraph of
the Overdosage section (intended for the Warnings sections but

also to be deleted there}, relating to the effect of pirbuterol
in congestive heart failure (page 11). —Fhe-proposed additional
sentence on the concern for cardiac effects from overdosage was
confirmed unnecessary at the meeting.

3.C: This is consistent with our agreement with the sponsor in the

meeting and therefore is acceptable.

Dosage and Admionistration Section:

].

C 5/21/85:

In the DOSAGE AND ADMINISTRATION section, you should include the
frequency of administration with the usual dose i.e., “repeated
every 4-6 hours,"
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NDA 19-009
Page 4

Item 6: Clarification of the usual aerosol dosage frequency
[repeated every 4-6 hours”) under Dosage and Administration and
deletion of the word “oral® 4n the'TTFE% TTnc (page 11).

3.C: This 1s consistunt with our ruquost end thurefore acceptable.

I1. In summary, those changus are all consistunt with our agreument with the
sponsor , and arv thureforu accuptablu. We need to follow up on
making the Druq Intoraction suction constistent for a1l buta agonists.

111.Proposed Draft of Mudical Portfon uf Letter to Sponsor

The changes submitted by you on 21 June 1985 1n regard to labeling for
Exirel are acceptable.

‘/f? Flecdles b
R. Nicklas, M.D,
8/6/85 ' 8/7/88
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» NDA 19,009 MEDICAL OFFICER'S REVIEW April 19, 1985

PRODUCT: Exirel (pirbuterocl acetate)

ROUTE OF ADMINISTRATION: Oral iphaler

CATECORY OF DRUG: Bronchodilator

» SPONSOR: Pfizer

b MATERIAL REVIEWED: Submiseion of April 11, 1985,

1. This submission contuins the followings

* A.  SAFETY UPDATH!

1. The sponsor states that the aerosol forwulation has boen
i ' approved by regulatory authoritles 1o 12 countries but has been
] warketed only fn the Unlted Kingdonm, The oral capsule form has
bean approved in 14 countries amd Lu warketed 1o only 2
countriag,

2. UNITED KINCGDOM3

a. One study of over 2000 patients (2250) with chronic obstructive
alrway divcase where plrbuterol aerovol wus adminiutered ot
dowes of 0.2 or 0.4 ug (1 or 2 pults) I or 4 tiuwcu doily to a
wuxious of 2.4 mg/day tor a period of four weeks, The sponsor
ytateu that "po clinlcally fwportunt chunges {n yystolic and
diautolic blood presuurcs or heart rate wure sbucrved, Side
cffocty were uimllar to thous previcusly reported, Withdrawals
accounted for 8% of patlents; wmost couwuon ulde effects were
tremors, pulpatations, heuduche, und dizzipess.” (See attached
Appendix 1)

b, The only serious adverse effect was ip a 68 year old map who
developed a MI after 7 days op pirbuterol aerosol and explred,
although the attending pbysician did not feel that it was
related to the use of Exirel, ‘

4. NEW ZEALAND, ARGENTINA: Pediatric study ages 6-12 years)
a. 50 patients were treated for ove wonth,

b. 2 of the patients were discontipued because of severe
byperactivity and severe palpatations.

4. SWITZERLAND: (Study published Schivej Med Wooheuschr 11411660, -
1984)

a. 12 asthmatic patients,

b. EIB

Ce Pirbuterol compared with salbutomal

d. Dose of pirbuterol = 0.4 mg

e. The authors state that 0o significant changes in heart rate were

+ poted and there were no plde effects.



Page 2

5, The sponsor concludes that this data shows po éliaigally
sigoificant chapges in the pature and iocidence of adverse
reactions from those that are now characterized 1a the labelinmg.

B. REVISED PACKAGE INSERT:

1. The sponsor has wade the changes in the Clinical Pharmacology
saction requested in & telephone conversation.

2, Apparently because the Tequests ware. naver sent ip & letter, the
sponsor has not changed the other portion of the labeling as
requcoted 30 Lhe MOR of Yebruary 14, 1985, Thess
recomaendations should be conveyed to the uponsor.

11. Proposed Draft of Medical lortion of Letter te Uponsori (Comwents 2~7 ip

the PDMPL to sponwer ip the MOR of Vebruary 34, 1985, dealing with the
Indications and Usape section, the General Precaution section, the Drug

Interaction section, the Adverve Reactions section, the Overdose section,

{on section should be conveyed to the

and the Dosape snd Aduinfut rat

gpoNsOT Y prnvIoquy requeltna.s '
. L l
K Vohleo 2D

R. Nicn.%//f&’
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Aid Side Eligers

f

: T 3Jotai Ne. t  Number 63 ¢ 'TEC :
: Side 222ec2s $ of ¢t DPaziencs * Patients Discontinued® ¢
: : Side—elfecss CQQEE {gd* : Tablets and/or aerosel
: : H e H H
:” CN§ ; : } ;
¢ Dizziness- : 26 2 12 : 1d :
¢ Drovsiness/sedazier 5 ; & t | :
:  Readaches : 1 : o9 : 17 H
t  seitation/nervousness 4 t 2 : ; :
t Insor=y : é : 3 H 3 H
:  Parascthesis : & H 2 t 2 :
H Dzhers : S : o] t ¢ H
s — : 100SEs (3 52): S2 SEs (2.17): 4B SEs {(1.72) :
: Tremor 1 6b : 23 t 43 H
$ ; (2,97): (1,0%% (1.9%) !
:-Eigdicvnlcqagz t : N :
: Tainzneds : 4 3 b} H 3 3
i Palpizations 1 37 1 1§ ( 22 :
t  Tachycardis t ? ! ) p 4 :
s - 1 4B SEg (2,12)1 19 ST (0.82): 29 EEz  (1.32%) :
4 Regpivatorr H H i H
: Brescnlessncas t S ! 2 t 3 !
: Chest pein/tighcness 1 7 1 2 s L :
- Cough : ) ! 3 - 6 :
S t 21 SBEs (0.92)1 7 SEx (0,37): 14/ Sts (0. 6%) !
s Gestro=intestinal } ! 1 t
3 lodigestion t 12 ! 7 H s :
H Rauses : 19 t 12 H ? :
: Votiring : & ! 2 .3 é d
: fHaenatenesis : ] : 0 t i :
: Unpleasszat taste : b4 : 0 : 2 :
t  Abdominpal pain : 3 : i s 1 :
H chers : ] H S . 4 :
: 5L SEs (2.43): 2B SEs (1.2%): 26 SEs  (1.27)
: Dermacolorical : ! . $ t
:+  Rkash : 12 : 3 $ 9 :
: tehing : ! : 0 : 1 :
H 1 13 Sty (0.85%): 3 SEs 'D.13): 10 5is (0.42) :
s Feiscellaneous : : : :
: Dry/scre throat : 28 : " 18 : 10 :
s Achag/pains } 6 : 2 : A 1
: TFatigue/malaise s 8 3 6 : 3 H
H Oedeama : 6 H L 3 1 :
2 Svaating H & H )| t 3 1
t TFlushing H 3 ! 1 H 2 !
$ --Otrh %S H 5 t 3 : l !
: t 6} SEx (2.7%): 36 SEs (1.6%): 25 SBs (1,170
: TN : : ! :
TOTAL ¢ 344 Prs(l5.3%):160 Pts (7,1%) 184 prg, (8.2%) :

* KFugbeTs ir the table Tzias

¢ Occurred felloving aerosol

te

*he numbet of side effects and Jages to patients

administration in B0 vaaT old xmale.

e
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MDA 19-009

—

14 February 1985
MOR

Product: Exirel (pirbuterol acstate)

Route of Administration: oral inhaler

Category of Drug! bronchodilator
Sgoniort Piizer

Previous Madical Reviewsi See MOK of

Material Reviewed} Submiselon of 1l Vebruary 198

L.

This subnisslon contulne a response to our {etter to the sponwor of
11/1/84 o ., Noted below are our

compants in the letter of 11/1/84 (C 11/1/64), the spunsor's responuve
(SR) in the form of new labaling, und vur present cowsante (C), The
comuents in the letter of 1 Novewber 1984 dealt with our request for

labaling changes,

A, Description Sectiont

1, C 11/1/84;

Description Sectloni Paragraph 11, The wtotement that EXIREL
1o a "cuwlatively velective sla~adronerglc bronchodilator”

implice that It . ¢ lewu cagdloc offect than other beta
adrenergic ag :-i¢, The Jdutu ganeratyd by you does oot
support the - utlon Chat BALREL huw uny less effect oo the

heart than ..k bata adrenergic ugonlsts. This stutement
should be deluted,

2. SRt
DESCRIPTION
The active component of EXIREL Inhaler is 36-[[(1,1ﬂ

dimethylethyl)amino]methyl]-3—hydroxy-2,6-pytid1ne*d1methanol
monoacetate salt having the following chemical structure:




nl

EXIREL (pirbuterocl acetate) {¢ a white, crystallioe powder,
freely soluble in water, with a molecular weight of 300,3 and
enpirical formule of Cj2H2oN203°C2H402.

EXIREL Inhuler {s o oetered-dose aerosol unit for oral
fvhalaetion, It provides @ finw-particle suvpension of
pirhuterol acetate In the propellant eixture of trichloro-
wonof Juoromethane and dichlorodifluoronethane, with sorbitao
trioleate, It {w formulated to deliver plrbuterol acetute
equivalent to 20U wmey ol pirbuterol per actustion from the
wout hpfece, Kach canjoter provides at least J00 Inhalutions,

3. Li
The relerence tv By selectivity has been removed frow the
Joscription section, Lt wow appedrs tv be cliulcally

acceplable,

Clinlcal Pharmacolopy Sectiond

1, ¢ 11/1/84:

Parapraph 11 The second sentence whould begln with "Ln
andmalu, ft acte prefecentlally .o0," wo that It fe clear to
the practicing pbyslcian the wtudles I huwaps hlwve not showo
betu aclectivity,

Paragraph 21 Thie puragraph le unnecevsvary, mway be
lnoccurote, and wshould be removed.

Parugraph 3: The second purt of the first sentence, "which
i3 the probable mechanisvwm ..." {8 unconfirmed, possibly
irrvlevunt und unpecessary and should be reamoved., The second
sentence ia !nappropriate, of no proven clinical
significance, and should be removed. The third senterce
needs to be more clearly stated or it should be removed, If
reference is8 available for this, 1t should be provided for
our coonsideration,

CLINICAL PHARMACOLOGY

Pirbutercl i8 & beta-adrenergic receptor agonist which has
beep shown by in vitro and in vivo aniamal studies to exert a
preferential effect on betaj adrenergic receptors,
specifically those located in the bronchial smooth muscle,
uterus and vascular supply to skeletal muascles., In animals

E
E
1
b
E
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it acts preferentially oo respiratory beta) receptors as
opposed to cardiac beta} receptors. In animals the data
indicastea that pirbuterol is 9 times moze selective than
albuterol,

It {w poutulutod that beta-adrenergic stimulunts cause many
of thelr pharmacologlical effects by activation of
sdenycyclase, the engyne which catalyces the conversfon of
adenowine triphoeplate to cyclic adenvsine wonvphouphute,
thus wedfating cellular responses,

Plrbuteroel 1a Jouger actlng thap lwoprotwrenvl becuuwe It 1w
not wetuabulisged by catechol=0=methyliravuferasm,

Brovchodflatur actlvity wae wanjfested clinlcally by an
inprovement v varlous pulwonary function parameters (FEVY,
MMY, PUFR, alrwey resletance [RAW] aud conductance

In controlled double=bLiind wlngle dowe clinfcul triale, the
onset of luprovewsuat 1n pulmenary function occurred within 5
minutew fu wout patlente as determined by forced explratory
voluse In one wecond (FEV))., VUEVY and MMY weasurewenty

wluo uhowed that waxlauwa faprovewent 1n puloenary function
genorally occurs 30-00 wiuutes folluwing one (1) or two (2)
fvhalationy of plrbutorol (200=400 wey) und that clivically
significunt fmprovement fu walntained for 5 hours {the tiwe
at which tha lawt observations were wade) in a4 substantial
number of patleats (67X). In repetitive douve studics of 12
weeks duration fovolving 136 patientsy in couwparison with
metuproterencl, 87% showed a clinfcally sigoificant
ifmprovement. Onset and duration were equivalent to that seen
in aingle dose atudies, Continued effectiveness was
demonstrated over the 1l2-week perlod in 94% of responding
patients; however, chronic dosing was associated with the
development of tachyphylaxis/tolerance to the bronchodilater
effect in 5,97 of responding patients oo pirbuterol and in
5,8% of responding patients on metaproterenol, Cardiac
effects with EXIREL were generally mild and/or clinically
losigoificaot at the recommended dose,

Q:

The second paragraph was not removed as was requested. This
reviewer no longer feels that it i1s mandatory that this
paragraph be removed, It i1s unnecessary, and may be
inaccurate, but it has been qualified by the sponsor ({.e. it
{8 postulated”) and therefore can rewaln. The sponsor has

ot
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not provided a reference for the eingle sentence in paragraph
3 although it has been more clearly stated. It is presumed
that there is no reference. 1In regard to that portion of
clinical pharmacology which was formerly under the Indications

und Usage Section (see IC]1 below), the sponsor's statesent
that 67% of putfients 1o Joubje bifnd single dose studies
demonstrated clindcally significant {mprovemant for 5 hours
fe, by our calculatloun, fnsccurate, Therefore, this vection
{s unacceptable unless the sponsor changes the wording to
"walvtained for 5 boure In wome patients,”

It regard to the question of tojersnce, our evalustion of the
data 1wdicated Lhat tolerance developed 1o 6% of the putients
!°'p“"J}E& to pirbuterol, Hfoce tide fo conslatent with the
sponsor' 4 calvulat jona, thie Is acceptablea, llowever, ulnce
1t 18 voclear {0 the 94T [lgure quoted by Lhe wponsor rofers
to the percout of redponding patlenty or the percent of
responding patlentu who demonstrated contjnued offectdveneus,
the "(J42)" ubould be removed frow the Jabeling. According
to our evaluation, wore than DY of putiante did not show
continued effectivensus 1o the 12 weok vtudies, In addition,
by our calculat fun onjy 3% of the patlents who reaponded to
metaproterenol developed tvolarunce, ‘Therofors the reference
to metuprotorenol whould be changed to 34 (Instead of 8.47)
or dojeted, The wentence reluting to curdiuce effectu 1s
unnocosury wloco {t du covered under Adverse Reactfons and
should be removaed,

C. Indications and Uwage Soction

1,

C 11/1/84:

Paragraph l1: The part of the first sentence that is in
parentheses should be rewmoved, It implies that chronic
bronchitis and emphysema are reversible obstructive airways
disease, and {n addition, it 18 unnecessary.

Paragraph 2: Thig paragraph should be under Clinical
fharmacolozy. An addition to the flrst gentence should be,
“In controlled ... within 5 minutes in wost patients, as
determived .,..", The gecond sentence should be changed to
read, "FEV] and MMF ... and that clipically sigonificant
improvement is maintained for 4-5 hours in a substantial
punber of patients (...). The fifth sentence should
incorporate the follo' "ng addition, "Contioued effectiveness
... was demonstrated ov.¢ a 12 week period in some patients
in controlled clinica’ triais.” The 3 controlled 12 week
studies demonstrated that 54 out of 115 evaluable patients

o d S
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2.

3.

(47%) who received BXIREL demonstrated efficacy based on 152
or greater iumprovement 1o FEVj. Sentence 6 is incorrect.
Tolerance did develop to EXIREL ip some patients in the 12
week studies. This sentence could be restated that “"Chronic
doeing 18 not assoclated with the development of tolerance in
mout patientu,” The lust part of gentence / i@ incorrect,
Tha 12 week repetitive-dose studies do uwot demonstrate that
EXIREL hae "greater welectivity for betu=2 aw opposed to-
beta=1 receptors.” The seutence should be changed to twad,
"In these wtudles, EXIRKL was whown to be an elfective
brounchodflater In wany patlentu.” Heptence § vhould be
changad tu tead, "Cardiuc eitects frow LXIREL were genurally
wild and/or clinfcally luslgnlficant.” We note that there
were, for exanple, KCY changes which wight be considered to
Lo "llaltdong."”

SR

INDICATIONS AND USACE, EXIREL Inhuler {v Indicoted for the
rulief of scute bronchouwpuunm ln putients with chronic
roversible obwtructive alrway dlseave, Lt way be used with
or without councurrent theophyllloe sod/or etereld therapy.

E}

The stutemest that It may Lo used with or without concurrent
thoophylline und/or sterold therapy ls accurate, lowever,
gloce this gtatemant §» not In the lubwlipg for albuterol,
and since wo have cleurly Indicated our concern io the past
i regard to concomitant adwminisrration of beta adrenergic
agonists and wethylxsnthines, this statement (secood
sentence) should either be removed or an additional sentence
should describe the £indings in animal studies when these two
drugs are given concomitantly. The wajority of the changen
requested by us are di{scussed under Ciinical Pharamacology
IB3 above, where they were placed at our request,

Precautions Section (General):

1.

C 11/1/84:

Precautions Section: The first part of the only sentence in
this section should be changed to read, “"Although, it appears
to have no significantly greater effect on the cardiovascular

system than other beta adrepergic bronchodilators at
recommended doses ...". Patleots with convulsive disorders
should be added to the ligt of patients with medical

conditions where caution should be observed. EXIREL has been
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2.

used to treat congestive heart failure, You should comment
on any significant adverse effects seen with the
adoinistration of EXIREL by other routes for other medical
conditions,

g&:

In coutrolled double=blind trials cowpatring pirbuterol wnd
wetaproteresol, plrbutervl adwlvlstration was not assocloted
with av lucrease 1o arrbhythiovgenic activity, Metaproterenol
wav sweociated with a two-leld locreade In preasature
ventricular activity, lowever, wince plcbuterol Ju o
sywpathonimet ¢ amfve, It should be uwed with cautlon lo
palieuts with cardivvaecular Jdisurders, lucludlng coronary
fneurticlency and hypertenston, {n patleuts wilth
hyperthyrofdien or Jlabetes welllitus, and o putlents who are
uousually responslive Lo sywpathosjwetic awines or who have
convalulve disorderas,

Ct

The wponyor hau commented on redct fone ween alter pirbuterol
adeiniutration In CHY under the QVERVOIAGE wectlon (wuee IK
bulow) which J& Snuppropriste, Lt should be fnciuded {n the
WARNING 8ection, The first wentence fo thie vecrion ls
wisleading and, bawed on our evaluation, fpuccurats,
Pationty developed polplrations snd chest puln ufterx
plrbuterol adwionlstrution, Thowe swymptows cuan be due to
arrhythofus, Lu addition, ectoplc bouty were noted in o
numbar of studies ufter plirbuterol wdwlnistration, and
compurison with wetaproterenol is wivlwvading even If accurate
because aull beta udrenergic ugonisty bave the potential to
produce this type of adverse effect. Therefore, the first 2
sentences In thie sectiop should be removaed and the section
reworded as we had suggested i{in the letter of 11/1/84.

E. Drug Interactions Section:

1.

C 11/1/84:

Drug Interactions Subsection: An additional paragraph shouid
be added which states that, "EXIREL should be administered
with caution to patients being treated with monocamine oxidase
inhibitors or tricyclic antidepressants since the action of
EXIREL on the vascular system may be potentiated.” (See paze
197 and page 194 of Fourth Edition of AMA Drug Evaluations.)
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Drug Interactions

Other beta-adrenergic aerosol bronchodilators should not be
used concomituntly with EXIREL because they msay have additive
ﬂt‘“ct"

Cs

The wponwor has not fncluded the additional parugruph as wo
requested, therefore this part of the labellng 1w
unacceptable,

Nursfng Mothera Hubaect lond

Nursivg Motbhers Subwectiont This wentence svhould be changed
to road, "Lt lu wot koown whathet EXLREL e excroted in bhuman
wilk, ‘therefore, LXIREL whould be uwed durfng nursing only
1 tha potentlial bouvetit Justitiow any povuible rivk to the

It {8 not known whotbor EKAIREL lu excreted In husen ailk,
Therefore, KXIREL whould bo wund durlng nureing only 1f the
potential beneflt Juutifics uny pousible rivk to the newboro.

This is identical to our request and acceptable.

Usage in Pediatrics Subsection: "to establish safety and
offectiveness. should be added at the end of the only

1, C _11/1/841

newborn,”
2, EE:
3. Cs
Usage in Pedlatrics Subsection:
1. C 11/1/84:

sentence in this section.
2. SR:

EXIREL Inhaler is not presently recomnended for patients
under the age of 12 years due to ipsufficient clinical data
in this pediatric age group o establish safety and
effectiveness.
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3.

(]

This is identical to our request and acceptable,

H, Precautions Section (Curcinogenesis):

1,

3'

c ll[l[&h:

Precautfons Sectiont Revise to fuclude theswe two subsections:

Carcinoyenesin, Mutageneunle, and lopalrment of Vertilfity,
Hrbuterol bydrochivride adwlnletered 1o Lhe diet to rute for
24 wouthe and to wice [or JY wonthe wis free of cerclnogenlc
actlvity st Jdowes currespouding to SOV (laues the nuxinue
hunan fnbafatfon duse, Lu addition, the lntragasrric
futubation of the Jdrug at Joses correspondlog to 250 tiuew
the maxiwun recowwended husan dally oral dowe llkewise
resulted in no lucrease i Lusors {n a4 lZ-wonth rat study.
Studics with pirbutervl revealed no avidence ol mutugunveise.
Reproduction etudles in rate revealed no evideuce of fmpalred
fertilicy,

LY

Pirbuterol hydrochloride adwinfuteced In the diet to ruty for
24 mouthy and to mice for 18 wonthu wau free of curcinogenic
activity ut douses correupondlog to 200 tluwes the saxinue
bupan inhalation dose, Lln addition, the intragastric
intubation of the druyg ut doses corresponding to 250 times
the maxiwun recommended huwan daily oral dose likewlse
resulted in no incrase {o tunors in a lZ2-wonth rat study,.
Studies with pirbuterol revealed no evidence of mutagenesis.
Reproduction studies in rata revealed no evidence of impalred
fercility.

C: Needs Pharmacology Review,

I, Pregnancy Category C:

1.

C 11/1/84:

Pregnancy Catezory C: Reproduction studies have been
perforwed in rats and rabbits by the inhalation route at
doses up to 12 tiwmes (rats) and 16 times (rabbits) the
maxiwum human {nhalation dose and have revealed no
sigonificant findings. Apnimal reproduction studies in ratsg at
oral doses up to 300 mg/kg (25U times the maximum recommended
human daily oral dose) and in rabbits at oral doses up to 100
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wg/kg (83 tines the wmaximum recomswnded hunun duily oral
dose) have shown no adverse effects on reproductive behavior,
fertility, litter size, peri~- and postnatal viability or
fetal developwent, Only in rabbits at the highest dose level
given (300 ng/kg, which corresponds to 250 times the maxinmum
recomunnded humun daily oral dowe) were abortions and fetal
wortulity obwerved, There are no adequate und well
controlled studies In pregnant wowen und EXIREL should be
used during pregnancy only if the potectial benefit justifies
the potential rlsk to the fetum,

St

Reproductlon studlied have been performed In rate and rabbite
by the jnhalatlon roule at duses up to J2 tlwes (rate) und 16
tiwes (rabblts) the waxfwum hwaaa luhelatlon dose and bhave
revealad o elgnificant [indings, Aniwal repreduction
studiev In rale at oral doses up vo 300 mg/ky (250 times the
muxiwun recomnended huwan dully oral duee) end in rebbite at
orul dowew up to 100 my/kg (U3 tiwes Lhe wariwum recomwmended
huwan dally vral dose)} have aslivwn no alvarun effects on
reproduct ive behavior, lertilfty, litter uwlze, peri= und
povtnatad viability or fetal Jevelopwent, Oply ln rabbite at
tho highest doue level glven (300 mg/kg, which corrvuponds to
250 tiwew the waxinws recomnanded BLuman dufly oral dowe) were
ubortions and fetal mortality observed, There are no
sdoquate ¢nd wall contrelled stuldeus in pregnant women and
LEXIREL should be used durlng pregnuncy only 1f the potential
bonuflit Justifivs the potontiul risk to the fotus,

C: Needs Pharmacology Review.

Adverse Reactions Section:

1.

C 11/1/84:

Paragraph 2: This data 18 acceptable with the addition of
tremor at incidence of 4%,

Paragraph 3: Under Cardiovascular, unleas you can clearly
show that there was no causal relationship, chest pain shouid
be included, Under Gastrointestinal, nausea and vomiting
should be included, Under Dermatological, pruritis should be
added,

Paragraph 4: Under Central nervous system, headache,
nervousvess, and Insowniua ghould be removed since they have
been documented in paragraph 2 of this section,
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4, ~ Paragraph 5: The second part of the sentence 1s
inappropriate, since, while accurate, it is misleading, and
should be removed (i.e., "although the incidence of certain
cardiovascular effects is less with EXIREL.").

Skt

ADVERSE REACTIONS. The incidence of adverse reactions id
pirbuterol is based om clinical trials involving 761 patients, AOO
of those received multiple doses over long-term periods (mean
duration is 2.5 months; maximum of 19 months).

The following were the adverse reactions reported more frequently
than 1 in 100 at the recommended dose of 0.4 mg q.i.d.

CNS: Nervousuvess (6.9%), tremor (6.02), headache (2.02), dizziness
(1.22).

Cardiovascular: Palpitations (1.7%), tachycardia (1.2%).
Respiratoryt Cough (1,2%),

Gustrointestinul: Nousea (1.7%).

The following udverue reactionu occurred luss fraequuntly than 1 1o
100, and tha probubility exfste thut thore 1 o causal relatlonship

between pirbuterol und thuese reactlonut

CNS: Depression, anxlety, confusion, insouwniu, weakness,
hyperkinesla, syncope,

Cardiovascular: Hypotension, skipped beats, chest palin,

Gaatrointestinal Dry mouth, glossitis abdominal pain/cramps,
anorexia, diarrhea, stowmaticis, pausea and
vomiting,

Ear, Nose and Throat: Smell/taste changes, sore throat.

Dermatological: Rash, pruritis

Other: Nunmbness in extremities, alopecia, bruising, fatigue,
edema, weight gain, flushing.

Other adverse reactions were reported with a frequency of less than
1 in 100, but a causal relationship between pirbuterol and the
reaction could pot be determined: Migraipe, productive cough and
dermatitis,

o okl e g B biow
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Io comparing the adverse reactions for pirbutercl acatate~trsated
patients to thosa of metaproterenol~treated patients during
three-month clinical trials iovolving 310 patients, the following

reactions as judged by the investigators were reportad.

does not include mild reactions,

PERCENT INCIDENCK OF MODURATE TO BEVERK ADVEKSE REACTIONS

Reaction

Contral Nervous Hyatenm
Trewote
Nervousiess
Houdache
Weakuese
Drowelness
Digelovee

Cardfovaucular
Yulpitations
Tachycardia

Reuplratory
Chwut puin/Tightnous
Cough

Guatroiontestinal
Nausea
Diarrhea
Dry Mouth
Yomiting

f

Dermatological
Skin Reaction
Zash

Qther
Bruising
Smell /Taste Change
Backache
Fatigue
Hoarseness
Nasal Congestion

Pirhiterol  Metaproteranol
N = {37 N« 153
1.3% 3.3%
4, 9% 2,0k
1, 3% 2. 0%
U, 0 i.3%
0, 0% 0, 7%
0, 0% 0, UX
I ¥ 4 1.3X
1.32 2,0%
1., 3% 0,0
0, 0% 0.7%
1,32 2.0
1.3% 0,72
1.37 1,3%
0. 0% 0.7%
J, 02 0.7
0.0% 1,3%
0, 6% 0, 0X%
0. 6% 0.0%
0. 0% .74
0. 0% 0.7%
0.0% 0.7%
G, 0% 0.7%

The table




3.

12

c:

Under the section dealing with reactions whers a causal
relationship could not ba determined, "vwheezing” should be
included, The sponsor has eliminated the sentence, "The
adverse reactions of pirbuterol are wimlilar in nature to
those of other sysnathowlsetic sygents,” This reviewsnr fuels
that this 1s scoupiala, In regard to the deta on the J
wouth clivlca!l c¢rlale, ve calculate that 145 patients, ruther
than 133 received setapruinrsanol. Thiz does not change the
perceut locldence uf wuderate to severs reactlions
significantly, Qur computatlons syres with the sponvor's
[igures, Therefore, eacept fur the nead to Jnclude
"wheesfug” aw an alverse reaction seen after plrbuterol
adwinfetration, this esction le acceptable,

K. Overdosage Section

1,

2.

C 11/1/84)

Overdouage Hectlon) Paragraph 11 An udditlonsl] sentence
should wtate, "Speclal coucern should be directed at the
possible cardfac effects [rom overduaage, supncially the
developwont of arrbythwlas aud/or decreauw 1o coronary blood
flow,”

SR

OVERDOSAGE, Tho wywptows of overdosuge are essentially those
of uxcewvélve beta—stimulution, together with any of the
symptoms listed under adverse reactions, i,e., nervousness,
headache, tremor, dry wouth, palpltation, nausea, dizzipess,
fatigue, malalise and insownia, At equivalent oral doses
(10~20 nmg) pirbuterol aschieves at least two times higher
blood levels in patients with congestive heart fallure than
in the asthmatic patient., With the above oral doses,
pirbuterol has been associated with arrhythnias in congestive
heart failure, but the relatioomship of these effects to
pirbuterol is uncertain.

Treatment consists of dlscontipuatiop of pirbuterol together
with appropriate symptomatic therapy.

The oral LDg5y in male snd female rats and mice was greater
thao 2000 wg base/kg. The aerosol LDgy was not determined.
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3. G

The sponsor has pot included the additional sentence that ve
recommended. In addition, the two seotences relating to the
effect of pirbuterol in Cil¥ are helpful for the practicing
physician but do not belong under OVERDOSAGE and should be
placed {n the eppropriete wection of the labwling, probably

under WARNINGS,

L. Dosage and Adwinistration Sectlont

1. € 1171/84s

1. ggruurapgﬂll This sentence should be changed to read,
"The usual oral duse for adult. and children 12 yearv
and older Is two fulalatlouns (0.4 wg) tepouted overy
4=0 hourg. One fnhalation (0.2 wg) repouted every 4=6
hours may be sufffclent for muny putients.”

2. Parugraph 21 The firut santence 1w louppropriate
bocauue it fuplies thot unrowolized bats adrenergic
ugonlut drugs ulova way be sccaptuble for "wevere” or
"froquent” awsthma, Lt should be rewoved,

2. SR

DOSAGYK AND ADMINISTRATLION. The wuual oral dose for udults
and children 12 yeary and older fu two fohulations (0.04 ng);
repeatad avery 4=6 hours. One fuhalation (0.2 wy) muy be
gufficient tor wuny patientu.

A total daily dose of 12 actuations should not be exceeded.

If a previously effective dosage regimen fails to provide the
usual relief, medical advice ghould be gsought immediately as
this s often a sign of seriously worsening asthma which
would require reassessment of therapy.

3. C:

The sponsor has failed to ‘nclude the frequency of adminis-
tration with the usual dose i.e. “repeated every 4~6 hours.”
Thie should be added to the labeling.

Coniclusiona:

There are aspects of the sponsor's response which continue to be
upacceptable, These are found in the Clinical Pharmacology Section, the
Indications aud Usage Section, the Ceneral Precautions Section, the Drug

Interactions Section, the Adverse Reactions Section, the Overdose Section

and the Dosage and Administrarion Section.

o ok e e il IR g .\‘.’......:"
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111, Proposed Draft of Medical Portion of Letter to Sponsor:

(Needs Chemistry and Pharmacology reviews,)

We have reviewed your submissioo of 11 February 1985, and still do not
feal thut the proposed labeling is cowpletely ucceptable, Below are our
conuants,

1,

In the Clinlcal Pharmacology Hectlow, we disagres with your
calculation that 67% of the patients in wingle dowe studioes
domonetrated clinlcolly sigolificant fwprovement for 3 hours, we
tecomgend that the phase "fv gowe patients” be added to this
statowant, We recomwend that "(94X)" be removed after "the
majorfty of rewpunding patiects” 1o the last paragraph since it s
unclear 1f it refare to "reespondlug patiemts™ or "revponding
pationtw who dewonstrated continued effectiveness,” £Ln additioon,
by our calcu= lation, valy JX ol the patients who responded to
metaproterwnol developed tolerance. Therefore, the reference to
metaprotranol should by changed from 8,4% to 37 or deleted,
Finully, tho sentence relatling to cardfuc wtfects 1s covered under
Adverge Reactions and should be rewoved from thle woction,

In the Indications and Uwege wection, the etatement that pirbuterol
can bu used with or without coucurrent theophylline snd/or steroid
therapy should be rewoved or accoupanied by a steterment sovout the
advarse cardisc effoecty seen aftor the concowitunt adwinistration
of beta adrenarglc agoolsty und methylxunthines in animals.

In the WARNING Section, the comuents sade about tho use of
pirbuterol 19 CHF under Ovardosuge should be fncluded. We feel
that the first sentence in the GENERAL PRECAUTIONS Section is
misleading and should be removed since some patieants developed
arrhythmias after pirbuterol who did not have arrhythmias at
baseline. A comparison with wetaproterernol as in the second
seotence 18 also nisleading and should be removed, We suggest that
this section be rewu:dei as suggested in the letter of 1 November
1984 t~ you,

In the Drug Interaction Sectionm, you have not imcluded the
additional paragraph as requested in the letter of 1 November 1984
to you, and therefore this section 18 unacceptable.

In the Adverse Reaction Section, "wheezing"” should be included in
the section dealing with reactions where a causal relationship
could not be determined,
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In regard to the Overdose section, we racommend that you ioclude e g
the addit{onsl sedtence requasted in the letter of 1 November . ... S gl
1984, In sddition, the two sentences relating to the sffect of B
pirbuterol {n CHF should be removed and placed in the WARNING *
Section, '

In the Douage and Adwinistration gection, you should include the
frequency of sduinistration with the usual doss Ll.e, "repasted
every 4=6 houre,” -

742 7’2¢aézd&ar411)

k. Nicklas, M.D.

2/15/85 ;
39/bs
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WDA 19-008 19 Harch 1§§4.J
ADDENDUIY HOR

Product: Pirbuterol Acetate (Exirel) (P)

Route of Administration: oral aerosol

Category of Drug: oronchodilator

Sponsor:  Pfizer | .

1. Based on the serious questions which have been rafsed sbout the
reliability of one investigator's data, 1t 1s necessary to reassess the
approvability of this NUA.

A, This tnvestiyator cveluated 13 patients dn Study A (Yong-tern 3
wonth repetitive-~duse wul ticentric study) and 19 peticnts in Study
b §long =ter 3 month repetitive-dose medticentric study) as noted
below.

Totel  Pirbuterol  Hetaproterenol

Study A 13 7 6
Study U 15 8 7

In these 2 studies there vere still, without this investigator's
patients, 71 patients scen by other nvestigators who received P,
However, the effect that this invest.qator's patient data will have
on the overall efticacy data is unknown until the sponsor submits
an analysis of the data for efficacy with this investigator's
patients excluded. Once all actions regarding this investigator
have been concluded, the sponsor should be asked to submit this
data as soon as possible and the HUA should bz considered
non-approvable at least until this data has been reviewed.

B. In addition, this reviewer nouw has doubts about the adequacy of the
data submitted by the sponsor in the 2 multicentric trials in which
this investigator participated. We should ask Biostatistics to
carefully review the breakdown of patients in these studies to see
if the data can be statistically aralyzed. See below,

AUN ¢ 3 1984
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Investigator (Study) PIRBUTEROL  Metaproterenol  Total
. Investigator I (A) 7 6 13
(8) 8 7 15
Investigator 1l (A) 0 1 1
(B) 7 5 12
Investigator IIl (A . 3 6 14
(B) 6 8 14
Investigator IV (A) 2 ] 3
(L) 8 13 21
Investigator V {A) 4 3 7
(G) 8 7 15
Investigator VI (A} 2 ] 3
(B) V2 10 22
Investigator VIl (A) 11 10 21
- (B) 3 q 7
Totul 00 T2 168

C. Until the
analyzed by the spons
nof Multicentric S*udies

the desiy
generatio

data without this invesi

gator's paticents has been

or and until Biostatistics nas deternined if

A and B arc acceptable for the

0 of statistically significant data, this reviewer nov
feels that this NDA s nonapprovable based on what nay turn out to
be an unacceptably small nunber of patients evaluated.

)
715cf5;%4¥2722445699f4b

R, Nicklas, H.D.
3/19/84

b/5/57



e D nind e Tt St ?
. .

WDA 19-009 14 Decerber 1983 .. |
HOR P, g

Product: Pirbuterol acetate (Exirel) (P)

Route of Administration: oral aerosol

Category of Drug: bronchodilator

Sponsor: Pfizer
I. Introduction:

Pirbuterol acetate (P) 15 a bota adrenergic agonist (BAA)} bronchodilator,
It 1s not a catocholaming, and therafore 1s un)ikoly to undergo rapid
inactivation from efther catechoyl-o-methyl transferase (conr? or
monoamine-oxidase (MO}, It {s claimed that tn animals, P 1s selective
for ns (bronchizl) rocoptors over D, (cardiac) recaptors. It has not
been demonstrated conclusively that B selectivity 1s present in

clinical studies., This 1s the aorosolized form of P and as such delivers
a relatively small dosoe of tho drug directly to the target tissue in the
bronchial passageways., It i3 thoroforo, theorotically less 1ikely to
produce advarse effacts or havo a systomic effect. The sponsor has
submitted adequately controlled and blinded single dose and
repetitive-dose studios to make a claim for the offectiveness and safety
of aerosolized P, =

1I. Chemistry:

%7( Ll RN CH B S
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111. Pharmacology: See review by pharmacologist.
Clinical Studies:

v,

A.

Repetitive

Dose Studies with oral form of P:

The sponsor

has submittea ropetititve dose studies with the oral

form of Pirbuterol (P) to substantiate the efficacy of the

aerosol {zod

Tnappropria

based on st
gre unaccep
of the drug
revieving ¢
under that

Single-Dose

form of P on & chronic repetitive-dose basis. This 1s
te, The afficacy of tho aorosclized form of P should be

udies with this form of the drug. JSince these studies

tablo for any domonstration of afficacy with this form

, they wil) not be reviewoed hore. The Hedical Officer

“g NDA for the oral form of the drug will review them
A, )

Studies:

a,

c.

number of pat?gﬁigml 26 (24 evaluable for efficacy)

ages - 39-68 years

disease studied - extrinsic asthma (8), intrinsic
asthma (10), chronic bronchitis with or without

cmphysema (8)

type of study -double-blind (0B), single-dose (SD),
crossover 1CX), placebo-controlled (PC), and active-
treatment controlled (ATC), randomized (R) study.
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dizziness
blurred vision
pruritis

rash

headache

chest paty

3
e, dosage yseqd - 0.2 mg ang 0.4 ng p: 1.3 mg
wetapratarmne) id) !
f. duration of study « Single-dosg
g. aramotoers evaluated - atient self-ratings'
Wostigator Toba) evaluation; Pulmonary fﬁnction
$tudios (PFT:? (FEYy, ¥); Holtop monitoring fopr up
t0 6 hoypg Post-dose,
1) rospondors (gy Fespondors 4 2 and 0,4
2) onset of rospons (sponsor: “Within mnutes®
vgree of poak response (sponsor: significantly
vttar thep Placabo)
4) AlUC (sponsor; siunificnntiy better tha, placebo)
&) duration of responge (8ponsop: "medi.in 4,9 hours")
h, Cormunts
) foty:
a)  Side effocts;
P {3 patients) Llacebo (2 pts. ) —tt (8, cs,)
0d- o "0 d= o Mod~ o
Hild orate Severe  pig 0rate Severe Hild rate Severe
0 2 0 0 0 0 0 0 0
0 ] 0 0 0 0 0 0 0
0 } o U 0 U 0 0 0
U } 0 0 U 0 0 0 0
g U 0 0 2 0 1 Z 2
0 0 0 0 0 () 0 0 ]
“‘ 5 ) — Z b T

-~
A

N
>4
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b) Lab Values:

Lab test P Placebo M
Hap ¥ 9.3« 0,9 (YHCT)  8.9-»10.7 8.9~ 8.9 (IHCT)
13.6-13.0 (iCT) 12,411,484 ($HCT)  15,3=»13.7
' 15, 7=11.2 14.113.3 |
14.1-913,1 (JHCT)
Lymphs< 240031234 U 731217
1694 600 1773-91221
240051050
Monos N 746.7~92230,0 U - 1491258
(N']O'SO) r P )
SGOT 5175 (f SudT) 4362 ($560T) 75-»88 (1 SGBT)
(H=5«20)
sobT # 61 =469 51 =50 05->82  (1560T)
23336 34=246 41 ~»33
46=-05 (§5SGOT) 4} -»65 (4 SGOT) 27 =231
20=-935 51 =953
(K=10-20)
Bl 4 :so.z-»zvtfcv?m’- 20~p30, 2 30-»32
‘ ning
1430 16929 24-»30({tcreatimine)
16~»27 21 ~29
K+ T 3,7=$3 v}
o2 4,7-90,5
(H=24-32)
2y COy J7 =440 37, 640 29222
Urinary 036 0=pl 0-+4
units albumen 0-»2
Urinary 0~r4 04 0=»2
units qlucose
RBCS /HPF 1ot () ] U
Casts/HPF 1-»2 (2) Y, 0-»3

Comment:

The frequent admnWission of patients to this study with abnormal
1ab values makes evaluation of this data difficult. Overall, there
does not appear to be any yreater effect of P on lab values than
that seen after placebo or M adninistration.
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c)

c)

2 Efficacy:

ECG's:

-fncreased numbers ovepr

There were no significant ECG
findings after p adninistration that vere
not present prior to p administration,
Ectopic beats per hour;
mg P patients; 6, 0.4 mg P patients had

6 H patients, 3 0.2

placebo,

Yital Signs: Based on the average

post-dose value,

there did not appear to

significant chang

as compared witﬁ baseline.

be ¢linically

es 1n BP or pulse,

2)  Overall Response Patterns (objective): (according to
the SponsoF) '

() FEV

placebo
P 0.2 mg
P 0.4 .mg
i

)

filaceho
P 0,2 myg
P 0.4 my
i

# of pts. T
duration of

P 0.2 mg (24)
P 0.4 myg (25)
4 (25)

¥ pts, ¥ pts, med{an ltedtan

evaluation effective peak effect AUC
25 3 5% U
24 15 244 9%
20 12 22% (1]
24 10 19% [+}
20 2 1% 0
24 12 362 J%
25 12 2w U
24 5 5% 1)

61) Duration of Action: FLVy (4dr )
No

2 hrs, 3 hrs, 4 hrs, 5 hrs.  response

4 (2 1 (2) 1 (1) 9 (7) 8 (12)

J ) 0 () 1 (2) 8 (6) 13 (13)

2 {0) 1 {0) J (1) 4 (5) 15 (19)

0 (0) 1 (0) Y (2) 1 {0) 21 (23)

placebo {25)

Comment: The 3,2 mg

0.4 mg dose,

effective in t
better than pt

dose of P was more effective than the

Neither M nor the 0.4 mg P were
he majority of patients, P was

ace

effective than)

bo and as &f*

ective as {or nore

R gty e
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2,

e.

f.

(4) Onset of Action: Generally 5 minutes, but hp to
minutes 1n a few patients,

()  Patient self-assessment*:
Placebo P 0.2mg P 0.4 mg W
8. 1M 8.439 8,491 8,465
*based on a rating of 0;14. where 7 = no improvemunt

> 7 = {nprovement
47 = worse

(6) Invostiggtor's-assossnonéz?

Placebo P %.c¢mg P 0.4 mg

M
it —

3.3 2.0 2.1 2.4

@

= marked improvement
moderate improvement
slight improvement
no change

. \jorsc.,

U1 Sy~
]

numrer of patients = 26 (24 evaluable for efficacy)

agns = 27-G69 yoears

diseaso studiod -~ extrinsic astima (8), {atrinsic
as Ui (1UY, chronic hronchitis with or without
emphysema (0)

typo of study - double-biind, single-dose, crossover,
placebo~-controlled, and active-treatment controlled,
randomizod study.

dosage used - 0,2 mg and 0.4 mg P; 1.3 ng
G taproterenol (M)

duration ef study - single-dose

parameters evaluated - patient self-ratings;
Tnvestigator global evaluation; PFTs (FEVy, MHF)
1) % responders (50% 0.2 mg and 70% 0.4 mg)




dizziness
nervousness
palpitation
dry mouth
cough
flatulence
diarrhea
headache
scdation
TOTAL

o o
Bl g D5 e - L

&

¢
P I TP

2) onset of response {sponsor: ‘within 5 minutes®)
3) degree of peak response (sponsor: significantly
better than placebo)
AUC (sponsor: significantly bet'er than placebo)
5 duration 0( response (sponsor: ‘“medfan 4.8 hours")

i Commants :
Te Safety:
a) S{do effects:
P 0.2=0.4 (4 pts,) Placabo (3 pts.) . M {4 pts.)
tiod- G- Mode-
Mild eratc Sovere WMild erate Sovere MiIYd rate Severe
] 0 0 2 0 0 0 0 0
0 0 0 3 0 0 ] 0 0
3 0 0 0 0 0 0 0 0
0 0 0 0 0 0 ] 0 0
0 1 0 0 0 0 0 0 0
0 0 0 0 0 0 } 0 "
] 0 0 0 0 0 0 0
0 ] 0 ] 0 0 | 0 0
0 0 0 ] 0 0 0 0 0
T T ] T T T A 0 0



., -

? b & tict )
12.4 (36.6)
{36.3)
{36.4)
Leukopenia

6400-93800

6900-22500 ({neutrophils
7500-»2900 (¥neutrophils
5400-31200 (¥neutrophils

5300-93500

i

SGOT Increase
37-+81 (¥ATk phosph)
25-954 (4SGPT)
35-945
SGET Increase
-
39-300

Alk Phosphatase
-> GPT)

Serunm Potassium

Casts

b)

) (1650)
) (1566)
) { 732)

c)

Lab Yalues: ;
P Placebo il ‘
4 0 2
|.' 34-7
36
]4.9"1008 ‘30.4)
6 2 6
20uu=»2300 ({reutrophils)
5500=23600 (¥neutrophils)
7100-23200 (}neutrophiis)
6300~92500 (¥neutrophils)
7000-92800
5000-33000
] 0 1
3150-3616
3 U 1
2-#458(F#SGPT & Alk phosph)
’ 0 i
?7=-3490{fSGOT & Alk phosph)
1 0 1
?7-2198(f'SGOT & SGPT)
0 0 1
4200-»3200
0 0 )
-6
ECG's:
No significant changes were noted after P
administration that were not present before
P administration, and in some instances
after ¥ and/or placebo.
¢



d) Vital Signs:

Ho significant changes were noted in
diastolfc BP or pulse rate after P
adminigtration, except for one patient who
‘went from a baseline value of 76 mm Hq to
an average vost-drug of 93 mm Hq., Systolic
DP was apparontly not measured.

2)  Efficecy:
a)  Individual Patient Response;

Based on overall responso patterns to FEVy, 17/24
patients responded to P 0.2 mg while only 12/24
patients responded to P 0.4 mg. This data suggests
that a top dose of 0.2 mg is adequate. In regard to
WA, 17/24 pationts responded to P 0.2 mg and only
11/24 patients responded to P 0.4 mg, substantiating
the above impression. Only 14/24 patients responded to
M.

b) Duration of Action:

' The averago duration of action based on FEVy was 3.1
hours after 0,2 mg P and 2.1 hours after 0.4 mg P.

- # of pta, with No
duration of 2 hrs, J hrs. 4 hrs, 5 hrs, response
PO.2mg (24) ) 3 2 M 7
P04 (24) 4 1 ] 8 12
i (24) G A 4 6 10 y

Basad on this data, which {s not overly imprassive at
oither dosaga, thera is no reason to use the 0.4 mg
dose of P, Hone of the patients in this study who did
~— not respond to a dose of 0.2 mg P had a significant
responso to the 0.4 mg dose of P (although 1 patient
went froim a 2 hour duration of action to a 3 hour
responso, and 1 othor patient who didn't respond at 0.2
mg P respondod for 2 hours with 0.4 mg P}, Overall the
cfficacy appeared to be better than that obtained with
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¢}  Onset of Action:

Most patients had a response within 5 minutes but the
onset ranged between 5-30 minutes.

d)  Area under the Curve:

Average of 24 patients

M.1%
9.46%

=3 3
0
- o

e)  Duration of Action: Uasad on MMF values,

No
¢ hrs. 3 hrs, 4 hrs, 5 hrs,  response
P 0.2 mg (24) ) 0 4 12 7
P 0.4 mg (24) 1 ] ! g8 13
i {24) ] ] k! 10 9
f) Investigator's Global Assossmont:
Inprovemont pt.
¢ of pationts with marked™ modorato — sTTght none  worse
0.2 mg P b b 9 ) 0
0.4 mg ¥ J 4 1] 3 0
M 4 7 N 4 0
Placebo 2 0 0 0

iz ]

a.  number of patients - 26 patients (24 evaluable for

efficacy}
b. ages - 18-65 years

C. disease studied - asthma and "asthma associated with
chronic bronchitis"

d. type of study - 0B, SD, CX, placebo-controlled study.

e. dosage used -~ 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7 mg, and
g.8 mg P

f.  duration of study - single~dose study




A

,arametors evaluated - PFTS (FEVy, tMF); Holter

Side

moRTtoring (24 patients) for 6-7 hours post-dose. s

1) % rgspon?ers {sponsor: greater than placebo at all N
oses '

2) onset of action (sponsor: "githin § ninutes®)

3} peak effect (sponsor: 30 minutes)

4) median duration (sponsor: median 3.9 hours)

h. Comments:

Y. Safety:

a) Side offectss (6 patients)
0.1 m 0,2 m 0,3 me 0.4 n 0.6 mc - 0.8 m
- "'"'“"’ﬂﬁﬂz' "'"“"”ﬁi - 353"' ""”""’dEK: '"""‘“%kﬁ

Effects  li1d erate uild erate Wild erate Mild erate 1d erate Mild erat

nervousness 0
dizziness
tremors
bresth=
Tessness
chest pain
headache

oG o o -~

0

oo C oo

o 0 o 0 | 0 o O o 0
0 0 o 0 o 0 0 0 o 0
0 0 0o 0 o 0 0 o 0
o 0 o 0 0o 0 0 .1 o 0
1 0 0 0 6 0 0 0 o O
¢ 0 0o o i 1 0 0 0 O

o) Lab Yalues: Ho signi ficant abnormalities
noted.

c) ECG's: HNo changes were noted after P
Tdministration that were not present before
P administration.

d) yita) Signs: Only the average post-dose 1s
supplied. Certain patients even had a
significant change in diastolic BP based on
tiie average post=-dose, i.,e. 85 paseline to
100 average post-dose after 0.1 ng P, 90 to
74 post 0.8 ™3 p, 80 to 95 post 0.6 ™g P,
or in pulse rate, 1.e. 88 baseline to 128
average post-dase, OF 68 to 54 average post
0.6 mg P. These might represent clinically
sigaificant changes in some satients.

e) Pharmacok inetics: 7 was not measurable in
p|asmaf'EﬁTTEEﬁﬂT free P and conjugated P
Were pmeasureable in 24 hour urine
collections (mean of 51%).
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2)  Efficacy:
a})  Tavle: overall response »
. mn
b 28 patients 0P S S P S L N P MO N J
overall responseTFEV] 13(54%) 15(63%) 18(75%) 20(83%) 18(75%) 19(7%) 4(17%)
»1530% 30%PFEV, 6 4 5 4
> 303+FEV, : " 12 16 13 15
overall rosponse HMF 12(50%) 15(63%) 16(76%) 17(71%) 19(79%) 17(N%) 4&(17%)
»20%1<40% T W J ] 3 2 4 ]
»40%3 MMF 9 14 15 16 15 16
b} Onset of action: majority 5 minutes, but range of
i 1;0 minutes after 0.2 mg P and 5-90 minutes after 0.4
ng P,
c) duration of action: FEVy (MIF)
duration of ~ HNo
24 pts. T 0. 2 hrs, 3 hrs, 4 hrs. response
‘ - placebo 0 (0) 2(2) 0(0)  2(2) 20 (20)
. 0. wmg-P 0 (0) 0{V) 0(1) 13010 M (2)
0.2wmg P 0O H“ 353) 2 {2) 10 {(10) 9 (9)
O,d mg P 0 (0 1 {6) 2 50) 16 (12) 6 (6)
. Oy P 1 0! 0 ia) 6 (4) 131y 4(r)
' 0,6 myg P u 0 2 (4) 2 (3) 14 (12) 6 (5)
0.8 mg P 0) 0 (1) 2 (0) 17 {15) 5 (8)

Average duration of action for responders at 0.2 and
0.4 mg P was raspectivoly, 3,47 hours and 3.57 hours, .
using FEYy valuns,

d) pationt aelf-ovalution: avorage of all patients*

mg
Placebo 0,1 0,2 0.3 0. 0.6 0.8

7.6 0.4 0,0 9.3 8.9 8.8 9.2

*Rating of 0-14 with 7 = no improvement
27 = improvement
L7 = worse,
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Peak effect

Placebo 0, \ \ 4 0. )

8% 7% 27% 33% 36% 32% 3%

nutbor of pationts - 24

ages - J1-62 yoars

disnase studied ~ {ntrinsic asthma (8), extrinsic
asthma (8), chroni¢ bronchitis with emphysema (8)

type of study - doublie-blind, single-dose, crossover,
placch.«controlled, and active-treatment controlied,
randomizaod study .

dosane used « 0.2 mg and 0.4 mg P; metaproterenol (M)
1.3 .9 (onTy the D,4 mg P dose was cvaluable for
efficacy '

duration of study - sirngle-dosc

paramotors cvaluated - PFTs (FEVy, MHF, Gaw/Viq),
peak, AT, number of responders.,

1) onsot of action {sponsor: “within 5 minutes")
2) duration of actien

J) peak effect

4) AUC

5) rnumber of responders

Comnments:

1) Safety:

a) Side effects: MHNone reported.
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b). Lab values: |
Lab values P Placebo M
e T 16,4-»17.9 (1) 13 -»16.8(1) . U -
37.8-235 7.5-235.5 (1)  (38-336 (1)
Het 37.5-434/5 (3) ~
44‘*36.5 :
48C | . U 6.1-34.2 (2) 1)
2161-91804 6.9-23.9
Neutrophils | | 2080-21575 (2) {2080-41425 2080-»1815
3171-21428 (2) (1)
Total bilirubin 23-»14(N=2-10) = 11-312 23-422
F 14-911 27-923 7-011 (3)
N-317 (7) 12-212  (5) 8~11
10-912 9-a11 .
9-313 . 10-912
7=-422
12-217
Lymphocytes | 0 1311-5701 (1)  1254-»885 (1)
E%UF"Tf)L“‘ 30-431(N=0-12)  30-334 30-331
- 23-525 25-214 (14) 25-323 (10)
19-218 (14) 13-315 17-314
15-317 15-418 15513
18-15 15-213 16-313
19-315 17-313 16-»17
14-317 ' 16-318 74248
10-413 6170 11-315
12+313 713 13-319
11-313 11419 11-514
12-515 12419
12-$16 11-514
12-415 15~424
35=474 12917
sept 4 26-920(N=0-12)  15-»17 25-326
10-418 2530 17-416 .
20-316 (13) 11320 (10) 23-518  (9)
34=329 20= 344 14-y15
14=916 O-n14 14-316
15-413 12415 15-316
25-420 10-214 78-360
4=915 20-925 12-315
16-315 12-414 25-344
10-214 55-267
10-414
13-918
41378
Creatinine T  135-3135(H=0-12) 135-3135 135-»120
11-317 (2) (1) 12-318 (2)
K | 3.1-33 (1) 3-»2,8 {1) 3-»3.2 (2)
= §.2-33.6
cop | 27-25 (1) 27-527 (1) 27-525 (1)
(N=50-70)
Rod/upF | . (1)

L
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Comment: The sponsor and investigator have an obligation
not to enter {)atients into a study of this type
| without establishing reasonable guideltnes for
= lab studies, The data above suggest that at
b least for Hgh, Hct, bilirubin, SGOT, and SGPT
this was noﬁ the case. If the range of normal
for these lab values 1s acceptable, then an
unacceptably largo number of patients have been
entored into the study with abnormal lab values,
In aither case, this data can not be used to
substantiate the safety of P,

| c) ECus: No significant changes after P were
notad by the sponsor,

d) Vital signs: Clinically significant
Tncroases 1n systolic BP according to the
sponsor waroe noted in 2 patients after
piacebo, 4 patients after 0.4 mg P, and no
patients atter 0,2 mg P or M4, Otherwise,
thero appoared to bo no ?reutcr incidence
of changes in pulse or diastolic BP after P
: than after placcho or M, Individual
" pationts, hovever, had significant changes
: in systolic and dlastolic BP and pulse rate
after P, M, and placebo. Using a rise or
fall in 0P of 20 mmiq or greater and a
change in pulse rato of 20 bpn or more &s
the cutoff point, the tablc bolow notes the
Yargast nunber of patients {n ecach group
who had such a change.

Placebs  0.2mg P 0.4mg P M-

Gystolic 13/23 14/23 10724 9723
DlaaloYlT D 6/23 6/23 11724  9/23
Pulso rate 5/23 6/23 4/24 3/23

This 1s an unacceptable number of patients
with potontially clinicaily significant
changes in blood pressure and pulse rate
and will have to be explainec by the
sponscr 1f this study 1s to be used to
demonstrate the safety of P,

o~
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2) Efficacy:

a) Patient self-aésessment**:

disease Placebo P 0.2ng P D.4mg _ M
extrinsic gkthma 7.5 8.1 8.4 8.1
intrinsic asthma 7.6 8.3 8.6 8.5
bronchi tis/emphysema 7.4 8.6 8.}

7.6
A1l patients (mean) 7.% B3 B3 8.2
**From 0-14 rating with 7 = no improvement
> 7 = {mprovement
<7 = vworje

b}  Investigator assessment:@

mean (# of patients with no change or worse)

cvaluable patients Placebo P 5.2mg P 0O.4mg 4
cxtrinsic asthma {8) .25 {5) 2.12 (1) 2.00 .2} 2.37 (1)
intrinsic asthma (7) 4,18 (6} 1.7V (0) v.06 (D) 2.28 (V)
bronchitis/cmphysema (6) 4,00 () 2,82 (2) 2.33 {0) 3.00 {1)

AY patients (mean) 3.07 2.22 Z.06 Z.55

® 1 = markod {mprovomant
2 = modaerate improvoment
J = slight improvoment
4 = no change
5 = \orso.
c) Gvorall Raspansa Pattarns (Objective): .
# of pts. # of pts, Hean Median
eviluation offective peak effoct AUC
(1) FEVy
P 0.2my 23 17 30.77% 20.52%
P 0.4mg 24 21 30.00% 20.90%
i 24 16 32.00% 19.16%
(2) WAF
placebo 24 5 25.62% 1.25%
P G.2mg 23 15 46,46% 23.93%
P 0.4mg 24 19 59.65% 35,56%
H 24 17 51.45% 34.90%
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5.
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b.

d.

€.

f.

h.

17
(3) GA/VTG (speci fic airway conductance):

# of pts. # of pts. Hean Mediin

evaluation effective peak effect AJC
placebo - 24 6 - 3N.17% 1.62%
p 0.2my 23 22 84,62% 43,14%
P 0.4mg 24 21 120.88% 70.79%
M 24 20 100.02% 62.47%

nurber of patients - 24

ages - 1761 years

disease studied - intrinsic asthm (8}, extrinsic asihma
S chronic vonchitis with or without emphysema (8

t of study = double-blind, single-dose, crossover,
acebo-con vollod, ond activc-treatmcnt controlied,
randomized study.

dosage used = 0.4 mg P} 1.3 M9 metaproterenol (1)

gpraiion of study - single-dose

arameters avaluated = PFTS (FEVy, WIHF)
peak L(sponsor: significantly better than placebo)

2} onset of action {sponsors “within 5 minutes")

1) duration of action {sponsor: 4,9 hours)

4) numper of responders: {sponsor: P significant]y
petter than placeoo) .

Comments:

1. Safety:
a) Side effects: Mone reported.




Conment:  The sponsor's inclusion of patients with abnormal 1ab

1 e

b). Lab values:

Lab values P Placebo 4
Creatinine 00-2102 85->115 80=-99%
(H=9-90) 1052133
107=-217.0
80391
75-9100
BUN P 899 7.1=98 8,1=99,2
TH=2.5=7) 7. 1=
8.1++10.4
G.9=7.7
6.7"&‘1
6,9-90,2
a&% 4’ 7"6.4 9.3""7-8 ' 6.8-’602
'& U' U 4c6""308
SEPT P 60460 50=->70(56IT) [
40-244
12200
K ¥ 3.8-»3.4 3.9-3,3 T
-m-3¢5"5) 3. 7"’3.4
3. 7=-93.3

valuas at basoline has mada assessment of these studies
di fficult, although there {s some indication that more
abnormal lab values were found after P as compared with
M or placebo adrinistration.

¢)  ECG's: No changes were seen which could be
Trectly rolatod to drug administration.
There was no increase in ectopic beats seen
after P administration that #af not seen
aftor placcho administration,

AR

!
4
A
i
3
:

B et

d) Vital signa; Arbitrarily using an increase
o (wCrease in systolic #P, diastolic OP,
or pulse rato of 20 mulig or 20 bpn as the
cutoff, tha following number of patients
wore found to have such changes.

systolic diastelic pulse
(24 pts.) rp 1] rate

placebo gUaye i BIYe A(1)E T D a
P 0.2 mg  10(3)ksn 9(2)% =N 25 5 33
P 0.4 mg 11(0)* “‘\1](2)* Ko )9\ 5(1 Y* aar. _1'('!;‘\4
U A(1)% 2V 6(1)* 22 0(0)F o relay

*Nurber of patients with a 30 or 40 rmHg or
bpm change after dosing,in parentheses
**50 bpm change, \n parenkheses,




19
Pt
Comment: This data not only suggests that
F may be more 1ikely to produce sijnificant
changes in BP and pulse rate thin other BAA
drugs, but clearly indicates that there are
some patients fn whon the changes i BP
‘and/or pulse rate noted after P administra~
tion may be clinically significant.
é) Efficacy:
a)  natient self-assessment®:
Placebo P 0.2 mg P 0.4 mg. M
7.7 8.4 8.3 8.3
*Based on a scale of 0-14 vhen 7 = no improvenent
»7 = improvement
&7 = uorse.
b)  investigator's assessment :
(24 patients) Placebo P 0.2 mg P C.4mg M
' marked improvement 0 | 3 3
modarate improvoment 6 8- 7 5/
s1ight improvement 10 12 N 9
. - no changn i J 3 7
worsoe 0 0 0 0
¢)  objective assessment:
(1) Overall response (FEVy and HMF)** :
{24 patients) Placebo P0.2mg P 0.4 mg M
(NI Y , ‘n'e,._-‘.‘, A
# responding 11 (4) 18 (8) M s(n iy 13 (1)
AUC 11.6%( 3%) 23.7%(12,6%) 16%(12%) 13.5%(8.4%)
peak effect 23%(17%) 40%(19%) 30%(18%) 23%012%)

**4AF data in parentheses.

(2) Onset of response: 5 minutes in the majorit, of
patients wno received P, but 60 minutes in one
patient who received 0.20 ng P and 15-180 minutes
in patients receiving 0.4 mg P based on FEVq
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6.

(3)

a.
b,
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d.

c.
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h,
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Duration of Action: (FEVy)
P 0.2 mg Placebo P 0.4 mg M

all pts. (24) 3.1 hrs. 1.4 hr. 3 hrs. 2.3 hrs,
responders 4.2 hrs., 3 hrs, 4 hrs. 4.1 hrs,

number of patients - 24

ages - 36-71 yoars

discuso studfed = intrinsic asthma (8), extrinsic
asthma .97, chronic bronchitis with emphysema (7)

of study = double-blind, single-dose, crossover,
placcbo~controlled, and active-treatment controlled,
randomized study.
dose-~ used - 0.4 mg P; 1.3 mg metaproterenol (M)

ducuion of study « single~-dose

parameters evaluated - PFTs, FEVj
duration (sponsor: 4 hours)

Comments:

) Safoty:

a) Adverse Reactions: The onIy'udverse
recaction was the development of a
moderatoly saovore skin rash after 0.4 mg P,
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b) Lab values:
Placeoo
Lab values P {48 pts.) {24 pts.) M {28 pts.)
szo-lss) 1092104 M-»108(}Hct) 1119108
{130-180) 135-»118 130125 104-»102
116~+100{}ikt) 135~117 134127
ASGOT 42-948(4SGET) 48-»43 48450
{N=0-40) 10.4-14,2
12-915
10~r15
2 BUN 13.2-914,.4* 11,2913,2 12, 4~14,8
(N=5,4-12) 22,4925 10-+12,8 13.8-+14.6
12.4=914.4 11.4-=214,6% 14.6~17.6
Twe]5,.4%
11.5=%12.4 13,3-918.6 10-215,2
¥ K* 3,1-3,0 3,9-»3,6 ]
(U-307-503) 4.2‘*3.6 4'93.‘
4,0%3.5

w* D croatimine alwo
The number of patients who were entered into the

study with abnormal lab values makes analysis
di fficult, but there does not appear to be any

Comment:

c)

d)

greater incidence after P as compared to control.

ECL's: Mo changes occurred following drug
wiinistration which were not present prior
to drug administration, except for two P
patients, one with no baseline ectopic
beats and one with baseline activity, had
an increase after dosing.

N etepic beats -
vital signs: Arbitrarily using an increase
or decrease in standing or supine systolic
BP, diastolic BP, or pulse rate of 20 mmHg
or 20 bpm as the cutoff, the following
number of patients were found to have such
changes.

systolic diastolic pulse

8p BP rate
placebo R £
(24 pts.) 3 1 )
P 0.4 mg Sl ‘/@'
(48 ptS) 3 2 1 ‘l o e
M (24 pts) 3 0 0 Vew S4

- ky

e ke b e o B
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Corment: There &re occasional patients in
produces an increase or decrease in
vital signs of a magnitude which could
produce a clinically significant effect 1n
_g?tients with underlying cardiovascular
‘disease.

Efficacy:
a) patient sel f-evaluation: Avg. rating post-drug.

Placebo
2.21 3.39 3.25

P 0.4 mg M

b)  investigator's assessment:

Placcbo p 0.4 mg i
24 pts. 46 pis. 24 pts.
marked {mprovement 0 6 4 T 21
moderate improvement O w /o9
slight improvement 5 15 7
no change 18 3 ]
worse- 1 0 0

c) Overall response patiorns: FEV)

# of pts.
rosponding . Poak AC

P 0.4 mg (48 pts.) 27 (56%) 35,5%  21.5%

M (24 pts.) 15 (633) % 213

Placebe (24 pti) 5 (21%) 10% 2%
e

P D.A mg (40 pts.) 9 {19%) 3.5% 1%

M (24 pts.) 3 (12%) 2% 1%

Placebo (24 pts.) 1 (4%) 0 “1%

Woedian of 10 minutes for P and M.

d) Onset of actiont
for 60 minutes, however.

Tome P patients did not respond

76% of P patients and 73% of M

e} Duration of action:
for 4 hours.

paticnts responded

Study with the

The sponsor reports of a second
Comnents on the safety data

same basic design as the first.
from that s tudy are noted belov.

-
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a) Adverse Reactions: None reported,

%m; | by  ECG's: Apparently there were no abnormal ECGs noted after P
> administration.

¢}  Lab Data:

Placebo
| Lab value P (40 patients) {24 patients) M (24 patients)
, H “is 18) 12=311.7 (¥Hot) 12-p11.7 (¥Het) 12-911.8 (¥Het)
HBC ¢ 3.8~3,2 (¥noutrophils) ] 3,252, 9(¥neutrophils)
(N=4=11) 3.9=»3,.4
Neutrophils ¥ 3430-»1536 ' [} 12485898
3665-»1504 1504=3572
1443579
# SGOT 25=943 (TSGPT) 1) 4G->58
(N=0-40) 35-»43 (PSGPT)
20~»18
2 SGPT 35-»61 1) 3J0~-»41
b (N"O"40) .
K+ ¥ 4.8-3.3 [i] 4.1-93.2
(N=3.7-5.3)
‘ Total bil{rubin® 1] : 14327 D)
(N=2-20)

d) vital siqns: Arbitrarily using an increasc or decrease in
systolic BF, diastolic BF, or pulse rate of 20 mmiq or 20 bpm

as the cutoff, tho following nurber of patients were found to
have such changes.

systolic diastolic pulse -

BP BpP rate
placebo
(24 pts.) 0 1 0
P 0.4 mg
{48 pts.) 5 3 4
M
(24 pts.) 2 0 0

C. Repetitive-dose studies with the aerosolized form of P
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number of paticents = 34 received P; 28 recelived M

ages - 20=74 years

disease studied - extrinsic asthma (13), intrinsic
as thna 1107, chronic bronchitis with or without
criphysama {11)

type of study - doub}e-blind, repetitive-dose,
multicenter, parallel (P), active-treatnment controlled,
randonized study.

dosage used - 0.4 mg q.1.d, P; 1.3 mg q.1.d. W

duration of study - 12 weeks

parameters evaluated - pulse; blood pressure; 12 lead
ECGs; Tab studies; PFTs (FEYy FEFgg); PEFR by patient

Conments :

1) The sponsor states that "P was clinfcally more
effective than M in all parameters but oniy one
parameter was statistically significant (average
FEVy AUC across all visits)" 3/14 patients
receiving P were able to decrrase their steroid
use and 6/17 M patients were able to decrease
their steroid use.




2)

3)

4)

5)

6)

25 -

median onset of response ~ "within 5 minutes" It
should be noted that on many occasions, patients
did not respond until after 5 minutes, Onset of
response was noted to be up to 120 minutes in
some patients on some evaluation days. Therefore
the onset of efficacy can be said to be 5 minutes
in most patients but not all patients,

15 of 34 patients receiving P experienced 24
adverse reactions, while 12 of 28 patients
rocoivin? M experienced 20 adverse reactions (see
tabie beiow),

Thore were saveral patients rcceiving P who
developed now ECG changes over the study period.
There was one patient with normal baseline ECG,
who developed inverted T waves and another
patient with other ECG changes when entering the
study who developed non-specific ST-T wave
changes. Other patients developed changes in
conduction through the heart i.e. right
ventricular conduction delay and incomplete.
bundie branch block.. These probably were due to
the patient's underlying disease but drug effect

"can not be ruled out., There was also one !

patient who developed non-specific ST-T wave
changes, There were also J patients who had an
increase in octopic heats after P as well as M,
1t has been cloarly cstablished, we feel, that
BAA drugs can produce the changes noted above.
Therefore, while these changes do not represent
any add{tional safety concern, they can not be
bYindly attributod to the patient's underlying -
disonsn, Laboling will have to reflect,
consistont with Tabeling for other DAA drugs,
that a significant cnrd?nc offect 1s possible
after P adninistration,

Toleranca: In torms of patient self assessment

and Invostioator asssessment the sponsor states

that Dhoro was no statistically significant

change over the 12 week period or any difference

between i and P. One patient, according to the

sponsor, in each group f.e. M and P developed

tolerance over 12 weeks based FEVy valuesx? (see p 28)
on

Laboratory Data: Reviewer's interpretation of

clinically significant abnormalities.
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Significantly Abnormal Values

Lab study Pirbuterol Metaproterenol
> SGPT {increase* 10 4
JZ=T5 30111 {£5GOT)
' 46-+50 (SGOT+) 70578
42=947 41952
J4-»55 (SGOTH) 6270
36466 (LDI)
a6=»56

20-+200 (SGOT)
35=»67 (UGT+LDHY)

4066
J7-»04 (SGOTH)
WBC decroase 0 2
72008100 (¥neutrophiis) 63006200 (¢+nautrophiis)
9100=-»6600 {$neutrophils) 7 ~»b600

3800~+3800 (¢noutrophils)
4400-»4500 (¥noutrophils)

7 -»3900 (weutrophils)
5300~»4200 & noutrophils)

Neutropenia¥ 9 1
33883213 252041456

2370043237
 3086-#3283

5369-»3498

- 392052226
129261216

211231800

7 31207

2809-52268

Lymphopenia* J 0 -
iZgI+EUZ

1661 -»968

1963003

SGOT {ncrease” 6 3
3T75 (F560T) 3157  (T5GOT)
35440 Ad-»54
43452 (45G0T) 62-p70 A LDH)
7078
53~»74 {15G0OT)
27-$98 (*SGOT)

C0» decrease* 3 0
30518
2317
24-319

w Felt by reviewer lo be swmitantly T & of patients with dbnormali g (P>H)
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wo Mo

Lab_study Pirbuterol Metaprotereno)
Fasting Glucose increase 4 4
q 3304252 2 =14
- 879144 97 ->»155
107143 1695164
639163 34956
Urinary casts (iir) 2 1
X, Z/wPF 2 /upF
RBC/HPF ] 2
/HPF 5, 3/MPF
Serum gotaniu;n_ 1 ¢
. [} 3-7-’313 )
A Tedd,. 1
Total bilirubin - 0
Fed=pd, d
Hemoglobin docrease 3 2
lz.g-ﬂa.s 12.2=»11.1
13.1-212,4 (let 34)
12=311 13.7=»13.1
GGT 1ncrease Z 2
G (FSUPT & LOI) T -0
7 41 (aLDH) 7 ~-»49
LDK increasc 2 : 1
TT8=>J0% ($GGT) 1812174 {$SGOT)
113~210
Caleum ' ) 0
. - T 5310
Total MNinormalitos 173 LS
7) 3) Number of patients responding:
hours No -
wacks pationts T Z 3 4 rospomse
P 0.4 mg ’
2 J0 0 4 1 16 9
4 J0 2 4 0 14 10
6 J0 2 3 3 16 6
[} 29 0 0 2 W 10
10 29 ¢ J 1 MmN W
12 3 0 1T 2 16 N '
]
2 22 1 2 0 9 10 T
4 23 2 3 1 8 9
6 21 J 1 1 6 10
8 21 1 6 1 7 6
10 20 0 2 ] 8 8 L
12 18 0 2 ] 6 9.

TR ;I;,:;‘Li :- -
. N
il g i S
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R} Numder of Patients Demons trating Efficacy; *
P 2]

Cateyory of response - (34 pts. ) {27 pts. )

Efficacy demuns trateq 18 /s 9
Questionabie efficacy 2’7" 27
Ineffectiye 8 9
olerance (inftial efficacy) 0 0
olerance (questionab]e efficacy) 2 0
on-evaluabie 4 7

*/ Based on Pulmon ary function data (FEVy) however, 4 patfents
dppeared to develop tolerance, The duration of action of p ¢,
these 4 patients {g graphed below,

hours hours
3 V‘\ 3
2 V4
| B i { ] — PR, T
2 4 g 5,’:;\\?3 Wook 3 2 4“"3‘_5 0 12 weeks
hours liours

a)

'“ﬁri‘ru-x .
3.
24
, 1 . DU, SR 1 s b N}

2 4 ¢ gy 10 32 Wook & 2 4 ¢ 8 10 32 weeks

Based on the same nunbor gp more testing days when there wag
NO response to p s compared wit) tos¢ing days when there was
S0Ne response tp P, domons tra ted by taprovenen ¢ in FEVy 1n

aselfine op 2 study days without a Y response {f efficacy had
been domonstratod. Thors werg 6 tosting ays. If the
patient dig not respond on J or more testing days, efficacy
had not boon domonstruted. If the Pationt faited to respond
on 2/6 tosting days, the officacy was Cvasidered uncleap,«
Utilfzing rEFgg data, toloranca only appeared to develop ip
oial patient, by Was ineffoctiva basod on the criteria ysegd
above {p 8/34 Patients and not clear] effoctive based on the
criterfa used above {p another 3 paf?ents.
M on the Other hand, based op the same criteria as Used above
for P, and based on FE¥ determination of duration of
action and AUC, was Ineffective {p 3727 patiants and not
¢leary effective in~3ng ler Zpatients, o question the
valuc of the data based on 4 hours FEV, values a5 ;3 percent
of the peak,

‘
Yot

-
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4) Based on investigators global assessment, 4/33 patients
overall for 12 weeks who received P experienced no effect,
2/33 patients had a minimal effect, 23/33 patients had a
moderate effect, and 4 patients had a marked effect., In the
33 patients, who were evaluatad at 2, 4, 6, 8, 10, and 12
wooks, thore were 1956 avaluations. Of these, 46 were judged
to shiow no effect or deterforation, 35 exper{cncud minima
effact, 809 had a moderate effect and 26 hud a marked effect.

worse or minfmal moderate marked
Overal) ovaluation  Total no effoct _effect _effect effect

Nunber of patients 33 4 2 23 4
Patient avaluation days 196 46 K11 09 25
For W
Nunber of pationts 27 6 5 13 3
Patient evaluation days 142 41 24 63 14
10)  Summary:
a)  Safoty:
(1] Adverse affects:
P (¥ of reactions) (15 patients) M {# of reactions) (12 patients)
lhd“ lﬁdn
Side effects Mild erate Sovore Sido offocts Mild erate Severe
nervausness 5 2 0 0 1 0
dizziness ] 0 0 sedation or drowsiness 0 0 ]
tremors 2 0 0 nasal congestion 0 0 -
arrhythnia 1 0 0 flatulence 1 0 0
palpitations 0 1 0 vomiting 0 0 ]
chest pain 0 i ¢ skin reaction,rash 0 ] ]
diarrhea 0 i 0 0 1 0
dry nouth 1 1 0 3 1 1
glossitis 0 1 0 backpain 0 L 0
nausea 2 1 D 0 0 2
change taste/smell 0 1 0 flushing 1 0 0
hair loss o 0 0 0 0 0
freadache 2 0 0 1 2 0
total ({24) = 75 9 0 (20) = [3 7 7

The sponsor states that M "was associated with more
severe side effects.” This is not incorrect, but the
types of side effects seen with P i.e, arrhytnmia,
palpftations and chest pain were potentially more
severe than any of the side effects seen with I,

. . i
PO S AT -TTF i TA:
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(2]

3]

[4]

(5]
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ECu data:

Labeling will have to reflect our concern that any BAA
drug can, in individual patients, produce a significant
cardfac effect, P is no exception. As noted above, T
patients can develop ST-T wave changes, conduction :
defects, and an fncrease 1n ectopic beats after

recoiving P. ECus were done 30 minutes after drug

administration which appears to be consistent with the

overall peak effect of the drug,

Lab data:

Overall, there appeared to be mora abnormal Tab values
noted after P than M. If patients had not boon entered
into the study with abnormal lab values, tho meaning of
these findings would be clearer., The incrcases noted
in SGPT, SUWOT, and GUGT as weoil as noutropenia, 1ympho-
penia, and COz decroases are of particular concern,

Vital signs;:

Ho significant chanyes were noted in blood pressure or
heart rate,

It 1s clear that P is not without safety concerns based
on tho data in this study.

£fficacy:

L1l

(2]

(3]

[4]

(5]

Tolcrance: Uasod on FEVy data, 3 P patients appeared

to doveiop toleranca and another P patient may have.
There was only 1 b patient who may have developed .
toloranco,

Concomi tant medication: 3/14 P patients and 6/17 i
pationts wero abla o decreaso their steroid use,

AUC: There weroe 13/34 P patients where efficacy was
not demonstratod or where there was questionable
officacy based on FEVy data. There were 18/27
patients who axperianced the same results,

Investigator's assessment: 4/33 P patients and 6/27 M
patients experienced no improvement,

It s clear that a substan’{al pumber of patients in
this study did not demonstrate efficacy after P
adirinistration.
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2. Protocol B " : ~..,:'” .

a. numoer of patients = 66 received P; 59 recefved )

b. ages -~ 18-73 years
¢c. discase studfed - COPD

d. type of study - double-blind, repetitive-dose,
multicenter, paraliel, active-treatment controlled,
randomized study.

e. dosage used - 0.4 mg q.1.d. P; 1.3 mg a.1.d, W

f. duration of study - 12 weeks

g. arameters cvaluated ~ pulse rate; blood pressure; 12
icaﬂ ECGs; Prls (FEVy, FEFgp); PEFR by patient

h. Comments

(1} Safety:

a) Adverse effects:

PIRBUTEROL

Hod -

, Stde effects Hild  erate  Severe  Total
nervousnoess 10 4 0 14
headache J 0 0 3
personality change 1 0] 0 1
dizziness | 1 0 2 -
drowsiness/sedation } 0 0 ]
hyperkencsia 1 0 0 1
tromors ] ] ] k!
tachycardia ] 1 0 2
chest pain 0 ] 0 ]
abdominal pain 1 0 0 1
diarrhea 1 1 0 2
dry nouth 1 0 1 2
glossitis/stomatitis 2 0 0 2
pausca 3 1 0 4
bruising 0 1 0 }

tota) 7 T 7 L0
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METAPROTERENOL
§ -
Side effects Hild erate Severe Total
nervoLsness b 1 1 7
headache 3 ¢ 0 J
woaknass 0 | 0 ]
parasthasia ] 0 0 )
drows iness/sedation 2 0 0 2
incroased appatite 1 0 0 1
tremors 0 1 1 2
hoarsoness 0 ] 0 ]
tachycardia 1 1 0 2
palpitations 1 0 0 1
flatulunce Z 0 0 2
diarrhea 0 1 0 1
dry mouth 2 0 0 2
fatigug-mataise 0 0 ] )
nausea 0 0 1 ]
rash 0 1 0 ]
tota) 17 7 g 27
b) Lab values:
Significantly Abnormal Values
Lab_study P Metaproterenol
SGOT 9 10
T 1T-330 =73 (#SuPT)
264235 ("S60T) 25~G1
26404 {*SuPT) =273
S6=»74 (+SGPT) 492222
=60 {*LL} ) A3~6)  (#SGPT)
52-505 {4SuPT) 62=564 {*»SGPT)
31=9107 7-459 (#SGPT)
20497 25-»60
57465 (PSGPT) 113-+1062
140~4174
Fastim BST 10 8
GT-+41Z4 =132
108-2192 1052167
1105142 74157
” 1594135 1024132
100-5251 T~4150
109-~2149 88-+176
1062140 83-»134
129-»146 7-9142
1689270 $FastingBS 2
9059

105-»136

93460

. __.' '
. g,‘, )

e ke L G g e
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Significantly Abnormal Values

Lab study - - Hetaprotereno!
Hab ¥ 3
'?2’.5%\2.7 (¢Het) 12.5+11,3
10,2+9,1 {e}ct) 13.8~13  (+Het)
13,4311 (oHct) 12.9-012,3 (¢ het)
Het & 3 2
1~237,.9 40.6+937.4
34.J1-928.9 40=p37
4034
Leukopenia 6 6
= {neutrophils 1305) 5700-»4000 (neutrophils 1960)
470024200 (neutrophils 2226) 3000-»3000 (neutrophils 1890)
640094000 (noutrophils 2040) J800-+2900 (neutrophils 638)
5500=43900 _ 510044700
5400=93400 4700=-44G00
S000=93000 (neutropliils 2062) JHU-33500 (noutrophils 2030)
gmghogenia 0 , 3
376
702
816
SGPT 7 12
2T =~p203 (*SGOT) 38949

20~478 (*SGOT) 7470

46~4160 (*SGOT)  6le 7]

41438 . 1~464 (+SGOT)

5885 (TSGOT) 36~+61 ,

6182 46268 {(*LDH)

70993 (49SGOT) 42~»131 {»SGOT)
44-»109 (»SGOT) (4LDH)
92-»119{»SEOT)

80-968
55-964
Alk Phosphatase # ] 0
60259 7~»83
Creatinine » -5 ]
Gp2, 1.2=54
1.0=91.6
o 3-41,8  (TBUN)
1.1-%3.0
1.0-1,3
Uric acid 0 1
5.5~215,1
i CO2 3 2 1
_229-#19 2620
28-»19
Serum Sodium 0 141-»128 1

P
- -
N i

;
L |
o i T




34

Significantly Abnormal Values

Lab_study
Urinary Casts

[ ]
BUN 1
—19=-330 (screatinine)
24-»30
RBC/HPF
En zn 4a 5: 4: 433

LDH 4
T56~»186
7~$174 (SGOT)
75160
Total Bilirubin t
7.53+33.0
Platelets &
206 ,000-101,000
Serum K &4

¢)

Metaproterenol

ECH

N W W
-

0

1
219,000--142,000
4
3.1=»2.9
4,2~43.4
3.6~43,2

733, 3

findings:

1]

(2]

In tarins of ectopic beats, there vere
J patients who doveloped single PACs
or PYCs aftor P and J patients who
developod them after W who did not

have actopic beats at baseline.

There was a groater incidence of
miltipla octopic beats after {l than

aftor P, none of the P patients

doveYoping 1 or mora/minute after the
was given and overall as many

dru
pat

showoed a docrease.,

f

ents showing an increasc as

pationts (8) on the other hand

doveloped 1-21 ectopic beats/minute
(PACs and PVCs) aftor receiving the

drug, which were in some cases

significantly higher than baseline.

The sponsor states that "there were
no changes in the ECG attributable to
Only 1 natient had a
change in the ECG after receiving P

efther P or M4."

Some of the W

.
4
-
i

q

A
RRE



2)

K}

which could have beon drug-related 1.e.
non=-speci fic ST abnormality and intra-
ventricular conduction defect,

d) Vital signs;

Therae was a statistically stgnificant
decreaso in mean standing diastolic DP and
pulse ratas in paticents who received P, but
wo would agree that the mean decrease of

410 mmlig and <10 boats/min, 18 not
clinically significant,

Efficacy
0 EEV

There were 7 evoluation days, If the patient did not
domonstrate afficacy on 4 or more of thoso days, P or M was
detormined by this reviewvoer to be non-offoctive, If the
pationt did not domonstrate efficacy on J-testing days, there
was 1n our opinion, quostionable efficacy, 1f there was a
clear~-cut decrease in tho duration of c¢ftect over at least
the last 2 evaluation days (1.c. week 10 and week 12), we
foel that tolerance had develcped., Patients who did not
complete the 12 weeks (data not availble) were considered

non=-ovaluable,
p !
Catngory of responie {67 ptx.) (59 pts.)
Efficacy demonstrated 32 30
Questionable officacy ] 3
Inaffactive 16 16
Tolaranca (inftia) afficacy) b 1
Toleranca (questionable afficacy) ] 1
Non=avaluable 4 8
Total or Y]

bj FEF:",O:

Based on the catagories notad above the response to P was
almost the same with 33 patients demonstrating efficacy.

c) Oncet of action:

Based on FEVy values the onset of action for P was 5

minutes in most patients and up to 150 minutes in some
patients,

£y
o
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d) Investigator's assessment:

Overall # of patients*
g | (12 _weeks) P H
marked improvemont b 4
moderate i{mprovament 18 20
siight improvoment 14 12
no improvemont 16 8
worse 0 ]
Total 53 14
' ¢ of patient
Individual evaluationms
tosting days M
marked improvement 48 . 43 " \
moderate improvewnent 91 /' 1N
s1ight improvoment 59 54
no improvement 103 89
worse 57 46
Total 358 1.k}
k ‘ *Only considered if patients were evaluable on 6/7 or
' 7/7 testing days.
e e) Duration of Action (FEVq)
Average # of pts. ,
heek in hours for 4 hours # evaluable
p 1] P ! P 2
0 2.74 2.90 3B 37 o/ 59 .
2 2.90 2.23 4 28 67 59
4 2.34 2.4 30 31 66 58
6 2.63 2.60 3 28 62 53
8 2.53 2.25 29 21 62 53
10 2.39 2.54 28 27 60 51
12 2.62 2.35 33 25 59 50
3.
a. nurmer of patients - 20 received P; ¢1 received M
D. ages - 32-73 years
c. disease studied - extrinsic asthma {7), intrinsic
- asthma 17), chronic bronchitis with or without
o~ emphysema (6)



d.

e.
f.
g.

h.

Side effects

type of study

active-treatnent controlied, randomized study.

37 A

~ dounle-blind, repetitive~dose, para\lel,

dosage used - 0.4 mg q.1.d. P; 1.3 mg q.9.d. W

duration of -study - 12 weeks

arameters ovaluated = puise rata; blood pressure; 12
ana ECas; Pris (MeFR, FEVy); PEFR by patient

Comnents !

Safoty:
a)

()

P (8 pationts)

Adverse effects wero seon in 9 instances in

patTants roceiving P and in 3
instances in 3/21 patients receiving i,
Thare wore no severo adverse effects. Two
daaths during the study (1 on P, 1 on M)
were not felt to bo drug rolatod,

M (3 pationts)

o d=

,’b d -

Mild arate Sovera Total i111d crate Severe Total

nervousness
palpitations
headache
weight gain
weakness
sore throat
Total

3.

1
1
1
0
0
[

b)

c)

wloocormo —

cloocoocoo
oo ww—n
cloocoocoo
qddc;co
Oloooocoo
WO ~O00

ECu's - 5 patients who received P and 2
patients who received M, all of whom had
norma) base) ine ECGs, developed abnorma)
ECus after drug administration. While the
ECG changes in the group receiving P were
not alarming changes (1.e. small g wave in
one lead and clockwise rotation, heart rate
of 100, slightly elevated ST segment, PACs
and low voltage) it is not clear how the
sponsor can claim that these are not drug
related.

The sponsor has included under abnormal 1ab
values not related to drug deviations from
normal that we do not agree are "normal” or
"insignificant." We consider any lab value
which is outside the normal range to be

potentially significant and abnormal unless
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(1)

(2]

[3]

L4]

(s

t6d)

38 A7

repoated und found to be normal, There
were abnormal lab values for both patients
re?eigg P and those receiving M as noted
below,

One patient recefving 4 and one patient receiving P had
a slight but significant ancmia after receiving the
drug as raoflocted by a decrease in Hap. Hct, and RBC,

Three patients receiving P and one patient receiving M
had noutropenia,

- "
(1) WBC 9.7--47)

p
(1) HWDC 0,3==477
noutrophils 069-+2214

naoutrophiis 5470=--2004
(2) WBC B,9==4,5

noutrophils 3540--1927
{3) WBC 5.2-=3.8

neutrophils 3744--1920

Because thers ara more patients who developed neutro-
penia after P than aftor M, the sponsor should be asked
to indicate why this data fs not clinically relevant.

One patient receiving P and no patients receiving 1 had

possible 1iver dysfunction, The P patient had an
Bngg?ased 3601 (57; normal 7-40) and SGPT (67; normal

LOH blood sugar and uric acid levels were elevated in a
number of patients who received P and M. Whether the
lab used had too narrow a range, whether this is a
result of peta adrenergic agonist stimulation, or -
whether there is some other basis for this finding ig
unclear. If the sponsor had not admitted these
patients with, in most cases, abnormally high levels to
begin with, the role played by the study drugs might be
clearer, Because these increases are modest and
because they were also seen with the marketed drug M,
and were not associated with any clinical findings,
they can not be clearly drug-related.

Serum K levels were decreased by both drugs in some
patients. The comments made under {4) above apply to
these findings as well.

Vita) signs: Based on average values there did not
appear to be any clinically signiticant changes after P
o; significant differences from the average changes
after M,

o ‘ i
b B, S .
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2) Efficac

a)  DBased on FEVy and MEFR, peak and average {AUC) effects were
not essentially different after P than those after M.

b} In regard to tolerance, the sponsor states that there was no
overall significant pattern of decreasing response for either
drug. There 1s no Indication of tolerance developing in any
individual patient except for one patient receiving P and 2
patients receiving M,

c) There was no evidence of any decrease in use of concomitant
medications, specifically methylxanthines (CH2X) or
storolds by patfents ruceiving P or W during the course of
the study.

d) Duration of Action: FEYY

¥ of pationts o
0.4 mg with duration of 1 hour 2 hours 3 hours 4 hours response
L))

week 2 18 20 o(ol 1(1} 2 {1) 4(5; 11 {12)

week 4 18 20 0(0) 1 (2 1 {0) B (7 8 (1)

week 6 13 19 0(0) 2(1) 3 (3) 5(7) 8 (8)

week 8 17 18 2(0) 1(v) 21 4(7) 8 (9)

vweek 10 17 18 0(0) 0(1) 2 (0) 3 (8) 12 (9)
.. week 12 17 18 0{(0) 2(2) 1 (0) 5 (6) 9 (10)

There were 6 evaluation days. If the patient did not
demonstrate efficacy on 3 or more of these days, P or M was
determined by this reviewer to be non-effective. If the
patient did not demonstrate efficacy on 2 testing days, there -
was in our opinfon, guestionable efficacy. If there was a
clear-cut decrease in the duration of effect over at least

the last 2 evaluation days (i.e. week 10 and week 12), we

feel that tolerance had developed. Patients who did not
complete the 12 weeks (data not available) were considered
non-evaluable,

P 14
Category of response (FEVy) {18 pts.)} (20 pts.)

Efficacy demonstrated 4 7 U 4 . -
Questionable efficacy 2 3 7
Ineffective [ n
Tolerance (initial efficacy) 0 0
Tolerance (questionable efficacy) 0 0
Non-evaluable 1 2

v
S
e et i i G ek Y
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Investigator Global Assessment*:

Heek
brug ~ 2 4 6 8 10 T2
P ", 314 3.2 204 2l6 209 201
1} 3.7 3.3 2.6 2.4 2.8 2.6
*Based on 1 = marked effect

2 = mderate offoct
Jd =» minimal eoffact
4 = no gffact

b = dotarioration

Patient Solf ovalutaion: Ratings were essentially the
same overall for M and P,

RO -

numbor of pationts ~ 38 patiunts (19 received P)

ages = 47 to greater than 70 yoars (not accuratéIy
stated) ‘

disease studied - COPD {intrinsic asthma, extrinsic
as thima, chronic asthmatic bronchitis)

pyrn of study = doubla=hiind, ropetitivo-dose, parallel,

active=Uraatnent controYled, randomized study.

dosagn used =« P 0,4 mg q.1.dsy W 1.3 my d.i.d.

duration of study - 12 waeks

¥pggmglprs avaluatad = pulse rate; hlood pressure; 12
oad ECus; PFTs (FEVy, HEFR, PEFR)

Comnents:

(1) Safety:

a) Adverse cffects: No side effects after P
administration were reported, Two adverse
reactions were noted after M; nild tremor
and severe cough,

S

3
kg
o =:!E;;x -y .-m-.m‘u
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b) Lab values:

Lab_study P M
et 4 ) 40437
'gi‘-m-su '
KT 5.1-95.8 4,4~+5,2
(N=3,6~4.6) 4-44.7 4,5~%4,9
Hgb ¢ . 9.,8-23.3 8.5=7.7
4“'-806-‘018) 9.3*802
Platelets ¢ 124114 [4]
TR=150-350) 2192103 (tClotting time)
1 03'”5|1
3 -»5.2
2 ~-»4.15
2,15-»5,3
1.15-96,45
Bieeding time 1.,3-13,0
& noutrophils 249441871 (4WBC) [1)
4 tonocyLas 420-+1121,9 945-42040
64~»826
Clotting tine~ d-p1) 5.45-»10,3
IN-J-Bi - 4,3~+9,2 4en9,2
4-4*‘9.2 503‘*‘3-0
b.D~14
A SGOT 30~+64 T
TN=T-36) 314Gl (*SGPT)
160=9271 {9SGPT)
A CPK 10T=-»121 43-»119
TH=0-50) A1 =61 18~5392
=11
62107 .
™~ S0PT 20345 (MCPK & SLOT) T
{N=TT-21) 1508-246(*SGOT)
DUN 2 6,9=s01,) 6.4-37,3
.—rn.-:’-a"oc?) 7.5"'8-5 5.5-‘805
5,97
Ge»7,2
4,6-7,4
G,3=»7,4
~ F1S 6.1-»10.6 5.4~-8,5
TH=4-6) 5.5-»7.9 5.7-»8.)
5.1=7.1
A Casts/HPF 2,2, 0
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| c) ECH findinas: The only possibie ECG change

ue to elther P or 1 was one patient with a

“yorderline* baseline ECG who developed ST

segment depression after P, JSignificant

i! increases in PACs were seen in 4 patients

| -after P and 1 patient after M, In
addition, 1 M patient had a significant

‘ fncroase in PYCs, Ho P patient had a

! significant increase in PVCs.

, d) Vital signs: Based on average valucs,

i there 313 Not appesr to ba any ¢linically

s significant changes in BP or puise rate
from baseline and no significant difference

from the effect soen aftor M. :

2. Efficacy:

a. Onset of Action (FEVy): 5-G0 minutes with the vast
majority beting 5 minutes.

b. buration of Action:

. : FEVy
P Number of .pts.
' responding hours No
Week A (H) L] 2 3 _ 4 _ response
J 19 V7 0 }0) 0 (0) 0 {1) 13 (12} 6 (4)
6 19 17 0(0) O iU! 6 {0) ©§ (12) 8 (5)
9 19 17 1(0) o0(1V) 21(4) 9(8) 7 {4)
12 19 16 o(0) 2(0) Y (v) @8(86) 8 (7)

The responsa of patienta to both r and Il was
$1_:{ficantly batier as moasured by MEFR as compared
with FEVy, ‘

¢, Number of patients domo. “trating efficacy:

Catogory of Response FEVy (WMEFR) P {19) W (17)
5)\"

Efficacy demonstratod
Questionablo efficacy

Ineffective

Tolerance (initial efficacy)
Tolerance {questionable eff{cacy)
Non-evaluable

|

OO~ —rn —
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P ¥ pts.
M pts.
P median
1 median
P median
4 median

d.

e,

responding

responding

pcak resp.

peak resp.
ANIC
AJC
b,

a,

b,

Co

d.

e.

f.

g.
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If pr.tients had a
Tength of time on
were c¢lassified as

15% or greater+ in FEVy for any
3 or 4 of the 4 testing days they

Efficacy demonstrated”
uastionable officacy = U rosponse on &/4 testing days
?no??ocfivn » U

rosponse on 3/4 or 4/4 testing days

Tolerance =T resg
offaectivanoss on

onse at the last visit orl)
ast 2 visits,

Patfont Self-assossmont:

Hock
brug 3. G O _12Z
M 8.4 0,2 8,2 8.2
P 8,5 8,3 8.2 8.5
Overall Response Pattorns: FEVy (MEFR)
Weok 3 Wook O Heek 9 Week 12

e w g kel

13/19 (15/19; 11/19
13/17 (16/17) 12/117
32.5% (60.4%) 20.1%
36,1% (75.6%) 23.1%
10.2% (3V.7%)  G6,1%

1.9 (20.0%) V1.1%

number of pationts

agns - 32-76 years

(16/19) 12719 (14/19) 10/19 {16/19)
(16/17) 13/17 (14/17)  9/16 (14/16)
(55.9%) 22,8% (44%) 20,4% (35.1%)
(80%) 25.3% (55.6%) 28.6% (80.4%)
22,7%)  8.4% (17.2%) 3.3% (18.6%)
42.7%) 10.1% (22.2%) 10.6% (39.4%)

- 18 patients raceived P} 18
recoivod

disonse studiad - asthwn, chronic bronchitis

type of study =~ double-blind, rapetitive-dose,

paratiel, aclive-troatment controlled, randomized study.

dosage used - P 0.4 mg q.1.d.; M 1,3 mg q.1.d,

duration of study - 12 weeks

parameters evaluated - PFTs (FEVq, HIF, GA/Vtg) s
patfent self-assessment; physic?an assessment; PEFR
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e Comments:

Y, Safety:

a) Adverse effects: No patients vere
~discontinued Trom the study due to side
effocts from either Mor P, but 3 P and 6§ K
patients required a decrease in dosage.

=
i

P M
Mod= "od=-
Side offocts Mild orate Severe Total ild erate 3evere Total
nervousness 7 0 0 7 9 L 0 10
tremor 7 0 "0 7 1 4 0 15
palpitations 0 ] 0 ] 6 2 0 8
tachycardia?* 2 ] 0 3 4 2 0 6
weakness Q 0 0 0 ] 0 0 1
Total 119 K k) 18 aT ) (1] 40
+* of questionablo significance.
b) Lab values:
.kab stvdy ' P Y
oelets & 130-»115 )
TR0~ 350) 160~2125
' 220~»124
235-4105
141->117
160~»106
Hab¥ (N=14-18) o 17-913.4.
{N=12=16) 16-11,.8
*Kb(N=3,6-5.4)  3.7-32.4 1]
BUNSP 24~431 18+-»30
(N=8-23) 20~»36
Creatinine# 0.9+»1.9 )
¥ Fasting BS 103«959 95958
{Nsaﬁ-ilﬁf 94-»55 75057
100-»56 89559
§5-%53 82~»55
4 Fasting BS 82-»143 97-3161 -
BC/KHP 6,4 4.4,3

Of primary concern are the F patients who had Tow
platelet counts and the one P patient whu had a
substantial fall in serum K.



2)

a5

¢) ECG findings: Apparently there were no new
tlG changes after P or it, Hone of the
patients had siynificant)y more ectopic
beats after P. All ectopic beats were PACs.

d) -Vital signs: Changes in heart rate after P
and W (bpi], |

wk. 3 wk. 6 WwK. 9 wk, 12 Overall

P 3,187 1.722 2.722 1.611 2,306
4 1,299 1,688 0.824 0,765 1.118

Comnent: The average 1nérease in heart
rato after P appears to be significantly
greater than that after ),

increases in hoart rate> 10 bpm
“ ’ »

M-1 (1)

Comient: Thoso are probably not clinically
sign{ficant increoases in heart rate,

Efficacy:

Pationt Self Asseasment: Thore doas not appear to be
any sTgnl et diTTaronca batwoan P and M but no
pationts apparontly falt that thelr symptoms had
derjorated aftor ofthor W or P.

Piysician Global Assessmont:

Weok
Avernge for I T U2
" 3.3 3.3 2.9 2.7
p 3.1 3.7 3.4 4

marked effect
moderate oeffect
minimal offect
no effect
detertoration

Scalo

(LS R e
E a3 ¥ 2

:" w..‘,
R

e
E
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Week 12
Comment:

P use.

C
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Overall Response Patterns: FEV] (W4F)

# of patients responding  ldedian peak response Median AUC
P i P L

10/18 { 8/18)
Week 6 12/13 (12/18)
Neek 9 1018 { 8/18)
8/18 {(11/18)

Based on FEVy

Week
3

12

d,

Q.

median peak response, and meddan

6/18 ( 7/18) 33% (69%) 213 (29%) 13% (37%) 10% (143)
9/18 (13/18) 33% f51z) 1% (56%) 25% {25%) %1% (33%)
9/18 (10/18) 264 (32%) 30% (31%) 14% (15%) .16% (20%)
816 ( 9/18) 224 (42%) 32% (40%) 10% (23%) 16% (16%)

data in ':ﬂ‘”d to number of patients responding,
C,toloranco appoars to be developing after

Onsot of Action: (FEV]) Most P patients experienced -

the onset o¥ action 1n & minutes. In some, the onset

of action was up to 120 minutes.
Duration of Action:
FEVq
Number of pts,
responding hours "No

(L] Y 2 . 3 q response
(18) 1(0) V(20 2(0) 6(4) 8(12)
(18) 0(0) 1 (0) 1 (1) 10 {(8) 6 (9)
(18) -1 (0) 4 (0) 1 (3) 4 (6) 8 {9)
(18) 1(0) 3(0) 0 4(7) 10 (10)

Number of patients demonstrating efficacy*: (over

entire 12 Weeks )

Category of Response FEVy (MEFR) P (18) M (18)

Efficacy demonstrated 5(7) - 4 (3)
Questionable efficacy 2 (4) 1 (6)
Ineffective 6 (5) 11 (6)
Tolerance (initia) efficacy) 2 (2) 2 (1)
Tolerance (questionable efficacy) 3 (0) 0 (0}
Non-evaluable 0 {0) 0 (0)

*There were 5 evaluation days. If the patient had a
15% or greater improvement in pulmonary function on 4
or 5 days, efficacy was shown. If an adequate response
(»15%) occurred J days, the patient was categorized as
showing questionable efficacy. If an adequate response
occurred on 0-2 days, the response was considered
ineffective.
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Single-blind and open studies (evaluated only for safety):

1.

a.
b.
Ce

d.

f.
g.

h.

e A T

number of pationts = 21

ajos = 18-65 yoars

discaso studied - asthma

type of stugz - single-blind {SB}, repotitive-dose,

uncontroliod study.

dosage used - up to 0.4‘mg q.1.d.3 (i.ﬁ mg/day )

duration of study - 4 weeks

arametars evaluated for safety: side effects, EKGs,
ETBBd“présfﬁ?u‘hdﬂ'ﬁUTfﬁ“FKIE‘l

Comments

(1) Adversc Reactions:

P (3 patients)
i tod=
Symptoms Mild erate Severe

sore throat ) 0 0
headache 1 1 0
cough 0 0 1
Total 2 T T
(2) Lab Data: Baseline Post-drug
< Hagb {N=8,6-10.8) 8.1=7.7
9.0-8,2
G WBC (N=4-10) 3.6-»3.0*
4 Neutrophils (2000-7000) 2107-»1634*
29701750
J Lymphocytes {14=1000-45C0) 900-»62 6%
1980-»784
4 Wonocyt: © (N=0-600) 132-%637
536=»1120
432897
~Total bitirupin (N=0-17) 14,2-%25.4
¢BUN (N=3¢3""6o7) 8.94]1.6
509"}’803

*Same patient.

< .
A

3
k.

f:j

‘
A
4
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{3)

(4)
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ECGs: There were 3 patients with normal baséline‘
ECGs who developed abnormal ECGs after P,

a) p pulmonsia

b) -elevated ST segment Vy~4, complete LBBB ,

and PYCs
c) PYCs.

Vital signs: The sponsor states that there were
Z-F patiunts who had at least a 10 mm fall 1in
systolic BP and 1-4 pationis who had the same
{a1) in diastolic BP after P at different

There was one patient who had
a rise of at Yeast 10 bpm in pulse rate after P.

evaluation timos,

number of patients = 0

ages - 10-6b yoars
discase studied ~ COPD

typo 6f study « opon

dosage used - up to 0.4 ing q.1.d, (1.6 mg/day)

duration of study - 4 woeks

paramatars evaluated for safoty:

vital signs, lab tosts

Comments !

(1)

Mvorse Reactions:

side offects, EKGS,

Three of the 8 patients
withdrow Trom the study because of side effects,

P (8 patients)

Mod =
< mptoms  Mild erate Severe

depression 0 0 1
dizziness 0 ] 0
tremors 1 0 0
anesthesia 0 1 0
tachycardia O 0 1
nauseca 0 C 1

Total T H] 3




3
a.
b.
C.
d.
€.

f.

e
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tz) Lsb Data: o clinfcally significant

onormarities.

{3} ECus:
admindstration,

(4)  vita) stuns:
greater *aT\

s sinflar fall {n dlastold

pationts had an incroase of

puisa rate.

numbar_of paticats = 15

ages = 18-65 yesars
giseaso studied ~ COPU

type of study - open

dosaye used = 0,4 mg q.1.ds
duration of study = 16-125 days

paramaters evaluatad_for aafaly:
data, TKGs, vitaT alyns

Comnonts !

(1) Sido afiects!

No abnormalities related to drug

2-4 paticnts had & 10 makg
in systolic bP and V-2
¢ P, while 0-2
at least

xida offects, 1ab

p (2 patients)

N i

_Symplows pild

Sovere

{romors 2

0 2

paseline Post-drug

(2) Lab lata:

$ Houtrophils (=2000-7150)
A Honocytes (N=0-000)
a LDIt (N=50-240)

A Serum K {}i=4-5)

$ FBS {W=70-110)

AGG4-»15063
170-+504
185~-»437
186473
208-»430
4,6-+8.1
4. 361 .4
4.1-99.8
4.1-97.3

70-»57

g2-»59

g or
patients had
10 bpm in
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c.
d.
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f.
g
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(3) ECGs: No abnorma) findings on ECGs in patients
who did not have abnormal ECGs at baseline.

(4) vital signs: The sponsor states that “There was
so much missing and inconsistent blood pressure
and pulse rate data that no ciinically valid
conclusfon can be drawn,”

number of patients = 3}

agas - 18-66 yoars
discase studied - COPD

type of study - opon

dosu_ﬂg USOd = 0.4 mg q;itdo

duration of study = 4 weoks

safety paramotars: side offects, lab data, EKGs, vita)
s1gns

Cotunents:

(1)  Adverse Effects:

P (4 patients)

Sido lod =
Effects *{1d orate Severe

nervousness 1 0 0
tachycardia* 0 1 0
cough | 0 0
anorexia* 0 1 0
flushing* 0 1 0
edema* 0 1 0

Total Z 3 0

*questionably drug related.
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(2) Lab Data: Baseline Post-drug
¥ Hab (H=13-16) 14.3-912.3

+ Neutrophils (N=2080-6800} 4988~91679
%Lymphocytes (1000-4000) 23124985

Total b1lirubin (N=0-17) 8~+19,5
4 SGPT (N=0=25) 24~332
P GGT (N=0-28) 7~986

7378
§ LDH (Nw120-240) ~\ (2752410
A BUN (N«3,5<6,8) 15~4270
¢ ¢ 3.9~58,5
. 6~»8,6
6.4-58.3
7-410,2
7.3~10.4
¥ €02 (N=24-32) 2~18.5

(3) EC4s: Changes from baseline: (P)
1ncom€19to bundie branch block=»{R) atrial
hypertrophy . -
incomplete branch block~»(R) atrial hypertrophy
and PVC's '

(4) . vital signs:

Fall of at least 10 mmiig rise of at least 10 bpm
Systolic BP Diastolic Bp pulse rate

(run 1in period)

placebo 22730 17730 8/30

16/28 18/28 6/28

Comment: Thore are a significant numbar of patients with
poss Ibly signi ficant changes 1n vital signs but fewer than
soon after placebo in the baseline pariod.

a.

b.

d.

number of patients = 13

ages - 189-65 years

disease studied - Asthma

type of study - open

dosage used - 0.4 mg q.i.d.

L
. - P
ol - i o b 5ty e il 3 A
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f. duration of study ~ 4 weeks

g. safety parameters: adverse effects Tab data, EKGs
] signs ' ’ ’

h, Commonts: .

(1) Adverse Effects: None reported,

(2) Lab Data: Baseline Post-drug
*%!Etw‘g:'ils T aro0as00  3350-sea0) ™ PE
< Nautro 3 - 9

249941496
4 Total bilirubin (N=0-10) 6421
o STOT (0=-T2=R] 48-»135 (ASGPT)
1241 (»SGPT)
925
2 CPK (H=0=40) 3072
405113
A4 SGPT (N=0-12) 26-~»80 (*SGOT;
12-334 ($SGOT
LK+ (N=d=5,1) 4.1-53.8
4,3-3,6
4.4-53.5

(3) ECGs: Abnormalities post-drug not present at
vasael ino: 1F)

a) supraventricular premature beats.

b) Non-specific ST changes (also disappeared in
another patient raceiving P).

(4) Vita) signs:

Fal) of at least 10 mmlg risc of at lecast
Systolic WP Diastolic BP 10 bpm pulse

(run 1n)
placebo A/10 30 1/10
P 6/10 7710 3/10

6.

a. number of patients - 20

b. ages - 18-65 years

1

s A

t

4

rA 4
oo
N
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disease studied - Asthma

type of study - open
dosage_used - 0.4 mg q.1.d.

duration of';tuql = 4 wooks

safe aramoters: sida effects, Yab values, ECGQ,
vifii sggns

Commonts

{1} Adverse Effacts:

p (7 patients)
Side Mod-
Effects Mi1d erate Severe

anxioty L 0 0
{nsomnia 1 1 0
porvousnoss 0 1 0
cough 0 0 |
dyspnea .0 0 1
indigastion 1 0 0
change smell/
tasto 2 0 0
fatigue ] 0 0
Total O Z 2
(2)  Lab Data: haseline Post-drug
WBC {H=3,6=9) 7-33.2 .
Trutrophils (N=1926-6860) 7-91024
o T T->1684
CPK (H=0-3,58) 2-21648
1-458
T-+414
BUl {W=120-340) 7-4434
T pt with 4 casts/HPF 7=-M63
T-M37

(3} ECG's: There were no drug related abnormalities.

(4) Vvital signs: 14/20 patients had a fall of at
Teast TU mmHg systolic BF and 9/14 patients had

such a fall in diastolic BP after P initially.
Over the 4 week period the frequency of such
cihanges at least for systolic and diastolic BP in
the supine position decreased substantially. The
sponsor considered these changes to be clinically

signi ficant.

-
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f.
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h,
59y/ol
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number of patients - 14

ages - 18-65 years
disease studied - COPD

type of study - open
dosaqge used - 0.4 mg q.4.d.
duration of study - 4 woeks

safoty parameters: side effects, lab values, ECGs,
vital signs

Commonts
w

(1) Advarse Effects:

P (3 patients)

$ide Mod-
Effects Mild erate Scvere

fnsomia 1 0 0
tremors 1 0 0
palpitations [ 0 0
cough 0 0 1
rash 0 ) 0
Total T T T
(2)  Lab_lata: Baseline Post-drug
4 ATk phosphatase (H=12-10) 26906
g Ha (N=132-142) 1415124
(3) ECG's:
Baseline Post-drug
RAH & PYCs -»$. Tach, Improvement PB5, ST changes
ST changes + S. Tach-»ST changes + PVC's
1BBB -aST changes + PAC's

(4) Vital signs: 4-7/10 patients had a fall in
systolic BP of at least 10 mmHg and 6-8/10 had a
similar fall in diastolic BP after P. Ir
addition 4-9/10 patients had a rise of at least
10 bpm in pulse after P. The sponsor considered
these changes to be clinically significant.

Sy , R
B P I Y R e
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a.

b,

d.
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numoer of patients - 20

ages - 18-G5 ycars
discast studict - COPD

type of study - cpen

dosagu used - 0.4 my q.4.d.

o

duration of study - 4 woks

Bk A P e b PV i A it s

safety paraweters; side effects, lab data, ECGs, and
vital signs

Comuents:

(1)  Adverse Effects:

P (3 patients)

Side TMod~
Effects 4ild erate Severe
cough 0 1 0
headache ] ] 0
Total T 7 [)

(2) Lab Data: Baseline Post-drug

4 serum croatintne (N=0-1.4) 0.9-»6.7
JFBS (H=65-110) 72-943

(3) ECu'a: MNo changes occurring after P,

P

(4)  Vital signs: Ho significant changes noted.

nuibor of patients - 19

ayes - 10-65 years

disease studied - Asthma with or without emphysema.

type of study - open

4
A
3
]
i
4
q
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56

dosage used - 0.4 mg q.i.d.

duration of study - 4 weeks

-

safety parameters: adverse cffects, lab data, ECGs,

vital signs .

Comnents

B P = o S,

(1)  *Adverse iflects:

e it o - i ot = il g ik &

P {3 patlents)

S8n T Hed-T -

Ltfects Mild crate Severe
confusfon* 0 0 ]
syncopu® () 0 i
Lromory U 1 )
wyt. gain | 0 0
Total T T 2

*This patient was withdrawn from the study. He
suffered a Yoss of consciousness lasting 10

minutes after receiving P for 5 days.
remained in a mentally confused state for the

following 24 hours,
(2)  Lab Data:

Amonocytes (N=0-B800)
Acreatinine (Nn5-12)

(3) Vital signs:

He

Blood Pressure
Fall of at Teast 10 mmHg

systolic
Placebo 2/ 4
p 0-3/14

Baseline Post-drug
6481737
11580
Pulse £
diastolic at least 10 bpm
1/14 2/14
2-3/14 1-5/14

{4) ECG's: HNo abnormalities noted after P adminis-
tration that vere not present at baseline,

numyer of patients - 10

ages - 18-65 yezars

I TR



11.

c.
d.

C.

57

disease studied ~ COPD

type of study - open

dosage used - 0.4 mg q.1.d.

duration of 'study - 4 weeks

sarcty parameters: adverse cffects, lab datz, EcGs,
vital siyns

Comnents

(1)}  Adverse Effocts:

b (1 patients)

Side Hod-
tffects lild crate Severe
BCrVOUsSNEss 0 1 0
Lrenor 0 ] 0
Total 0 Z ]
(2) Lab Lata: Baseline Post-drug
& Hgb (N=14-18) 12.6-»11.4
14,4-313.4
YHBC (N=5-10) 6100-»4700
{¥ncutrophils)
acrontinina (N=0.7-1.5) 1.2-91,92
£ 0PH (N=20-40) AQ-» 55

(3) ECG's: Sinus tachycardia after P in one
nati~nt, HNo other ECG changes noted. .

(4) Yital signs:

Blood Pressure
J at least 10 mmhg Pulse &
systolic diastolic at least 10 bpm

Placebo 6/10 5/10 4/10
P 7-8/10 5/10 4-5/10

number oi vatients - 20

ages - griater than 65 years

disease studied - COPD




12.

g.

50

type of study - open

dosage used - 0.4 mg q.1.d.

duration of study - 25-27 days

safety puruﬁcturs: adverse effects, Yab data, ECGs,
vital signs

Comments;

{1) Alverse iffocts:

P (2 patients)

Side Hod-
Effocts FHild  crate  Severe
headacho [ ] 0
(2)  Lab Data; Baneldne - Poyt-drug
SGPT 1 (N=0=-22) 1035

(3) ECG's: 1 patient developed PACs after P, Three
other patients dovelop 'l nev abnormalities after
P.

a) Ist degree A-V block
b) 2 patients with PVCs,

(4) Vvital signs:

Fall of at Yeast 10 mmHg Pulse rise of
systolic BP diastolic BP at least 10 bpm

Placebo 8/20 5/20 1/20
P 4~5/20 9/20 2/20

numer of patients ~ 20

ages - 18-65 years
disease studied - Asthma (17); bronchitis (3)

type of study - open

dosage used - 0.4 mg q.1.d.

duration of study - 4 weeks
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g.

safet

parameters:

59

Vi signs

(1)

(2)

(3)

(4)

Comments :

Adverse Effects:

P {7 patients)

adverse effects, tab data, ECGs,

sore throat
edema

Side Mod-

Effects Mild erate Severe
weakness ! 1 0
tremors 1 0 0
*hypotension 0 i 0
wheezing 0 1 0
couyh 0 ] 0

1 0 0
0 ] 0
3 5 [1]

Total

*lot commented on further by sponsor.

Lab Data: Baseline Post-drug
4 DUN (N=D.15-0,44) 0,26—0,56
0.44-»0.56
4 sorum K+ (}{=3,56-8) J.2-+2.0
NS (H=0.7-1,1) 1.02-41,.60
(H=12=16) 14.5-11.,9
$ilgh + lict (H=36-47) A3.4~24.)
& Tymphis (N=800-4950) 2730~4581
ALCPK (N=0=100) 59-+200
2473529
439140
3014580
(N=<25) 19-233
4 560T & SGPT (N=0-25) 15934
ECu's: A patient with a previous history of
dysrriythmia D/C his antd
and went fnto atrial fib after P, Ano
patient davelopad PVCs on P.
Vital signs:
Number of patients
Fall of at 1cast 10 mmig ~ Pul
systoljc BP diastol'c BP at least 10 bpm
Placebo 10/14 10/14
P 9-11/14 6-7/14

~arrhythnic medication

ther

se rise of

3/14
5-7/14
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’ 13.
a. nurber of patients - 17
> b.  ages - over 18 yeurs of age
c. disease studled - asthma
d. type of study - open
Q. dosaye used - 0.4 my t.i.d.
f. duration of stuldy - 4 wocks
Yo safety parcmeters: adverse effects, lab data, ECGs,
vital signs
he Coumnents:
(V) Adverse Lifects:
P {9 patients)*
Side lod~-
b , Effects Mi1d erate Scvere
insomia 1 1 0
norvousnoss VA ] 0
- syncopo U 1 0
Ltrenor 4 A 0
dry wkin 1 0 0
fatiguo 2 0 0
headache 0 1 0O
Total 0 (] 4]

*Ono patient was withdrawn from the study
boacause of side offects,

(2)  Lab Data: Daseline  Post-drug
SGPT (N=0-40) 1448

(3) ECu'a: 4dy/o male dovoelopnd “"competition of 2
Types of P waves” and "two different foel, sinus
| and SA" with different rates and premature beats
and was withdravn from the study.

x
¥
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(4)  yital signs:

Number of patients
Fall of at Jeast 10 mmﬁgr A Pulse rate of
systollc 0P dlastolic BP at least 10 bpm

P 4710 2-4/10 2-5/10

nuiber of patients - 14

agus = 16-65 yuars

discase studied - CoPu

type of study - open

dosage usced - 0.4 wy L.1.d.

duration of study - 4 weeks

safety parameters: vital signs, ECGs, lab data,
adverse eftftects

Comments:

(1) Adverse Effects:

P (2 patients)

Side Mod-

Effects Hild erate Severe
nausea 0 0 1
headache 0 ] 0

Total [1) T T

(2) Lab Data: Baseline Post-drug

¥ HBC (N=4-10)
2 same patient

¥ neutrophits (N-2200-7500) 4552->1696
casts (urine) 0=

(3} ECu's: abnormalities noted after P.

a, non-specific ST-T wave changes
b, sinus arrhythmia and QRS changes {not
clinically significant)

60 4"?3.2 \" "“

_
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(4) Vital signs:

Number of patients
__wof at Tcast YU mallg s Puise rate of
systotic BP - diasiolic BP at Ycast 10 bpm

Placebo 5/13 2/13 1713
P 3-5/14 G-5/14 0-1/14

nuber of pationts - 30
ayes = 1U-0h years

duease studied ~ Asthma (8), chronic bronchitls (1),
farmery Tung (1)

dypo_of slidy ~ apon

dosage used - 0.4 wy q.4.4d.

duration of study - 4 weoks

safety parameters: adverse cffects, ECGs, Tab data,
vital styns

Comments:

{1} Adverse Effects:

P (4 patients)
Side Mod-
Effects Mild erate Severe

pal pitations* 2 1 0
T bronchospasm 0 0 i
dys pnea* 0 0 ]
sneezing* 0 1 0
eye irritation* ¢ ] 0

Total Zz kj Zz

*1 patient with all these adverse effects
was withdrawn from the study. This could
have represented an alilergic reaction to
the drug. He died suddenly during an acute
asthmatic attack three days after D/C P.
Another patient was withdrawn from the
study when he developed acute bronchospasm
after P,

w 4 Fa
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(2) Lab bata: Baseline Post«drug
4+ creatinine (N=0,2-1.0) 1-51,2
A FBS (N=60-90) 86-»107
4 ligb (N-14-18) 15.1=»13.1

(3)  ECL's: wHo changes due to P were noted.

(4) Vital signu;

Nusbhrer of patients

D T Y o, e n s o ——

3> 10 mmily
wyslolle AHP“"'SI‘I_Nn:,iQ_UTUP' 4 Pulse > 10 bpm

e - S e Em

P 1-3/17 0-2/7 0/7

numer of patients - 24

ages - over age of 10 years
discase studied - COPD

type of study - open

dosage used - 0.4 mg t.1.d.-q.1.d,

duration of study - 6-14 months

safety parameters: adverse effects, ECGs, lab data,
vital signs

Comments:

{1) Adverse Effects: HNone reported.

{2) Lab Data: Baseline Post-drug

Hqb 10.5-7.6 (Hct 53-»36)
(N=8.6-10.8) 8-7.2 (Hct 42~»37)

8.5-97.9

FBST (N=4-6) 4,8-522.9

5.77.1

& neutrophils (N=2000-7000) 3534-»1782

4 1ymphs {N=1000-4500) 2301-»560
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Baseline Poste-drug

4 Honos {H=0-600) 7-9576
312-»924
248~+702
6181223
204—741
400-~5793
459-5960

4+ SWT (N=3-36) 1113209 (SG‘T 118-»168)

4 creatinine (N=60-11%) 105~9178

1-+140

A Ha (N-133-143) 138-)194

(3)  ECu'si Six new abnormalities were noted after P
administration.

. non=specl il 51 chanyes + sinug
hradycardla

b, PAGS

¢ AL 1 % Lachycardia + PVG's + old M

d, 5. bradycardia + non-specl fic ST-T changes

¢, $. bradycardia

f, S. bradycardia

(4)  Vital signs: "Ho obvicus drug-related effects.”

P | ——

nuor of patients - 12

ages - “over age of 18°
dsenze studied - Asthin

typo_of study - 58, CX, 5D, &, C & ATC study

dosago used - P 0.2 and 0.4 ny; Salbutamol 0.2 mg

duration of study - 4 study days

safoty parametors: side offects, EKGs, lab data, vital
s1yns

Comments:

(1) Adverse Effects: Hone reported.
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{2) Lab Data: HNo significant abnormalities noted.

(3) ECus: Two patients had an increase in ectopic 2/
b Deats after 0.4 mg P.

{4) Vvital signs: Arbitrarily using an increase or
decrease in systolic BP, diastolic BP or pulse
rate of 15 mmHg or 15 bpm or more as clinically
significant, while recognizing that a smaller

| change in either of these parameters might in
‘ patients with CY discase be significant, the
3 following were found:

systolic P diastolic BP pulse

Placebo YAV 2/12 2/12
P 4/12 2/12 4/12
Satbutamol (5)  2/12 2/Ve 2/12
In addli thon, the sponser has noted that a fall of
al Toast 10 mmily was found as follows:
) systolic BP diastolic BP
' Placebo 25% 25%
0,4 mg A2t JJa
H 421 174

The sponsor states that "an increase and not a
docrease would be expoctod (after P), Thernfore
these changes aro considercd clinically
insigniticant,” We do not agree cither that P
could not produce a significant docrease in pulse -
rate or that this & wight not be clinfcally

signi ficant,

18,

a. numer of patients - 20

b.  ages ~ "over age 16"

c. discasc studied - COPU

d. type of study - SB, CX, R, SD, ATC AND PC study

e. dosage used - P 0,2 and 0.4 mg; S 0.2 mg
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duration of study - 4 study days

safety parameters: side effects, EKGs, vital signs,
1ab data

Comments:

(1) Adverse Effects: None reported.

(2) Lab Data: Baseline Post-drug

4 HBC  (N=4-10) 6900-~»3800
4 Jotal biliruin (N-4-20) L=w1B
4 5600 (N=10-40 30560
VH-»122
(4)  LCG'w: Ho abnormal charges noted after P,

(1) VHal sign~:

L .

Blood pres:ure
Fall of > Tu iy Pulse
systoiic  dlastolic 4210 bpm

Placebo 3720 2/20 6/20
p 1/ 20 6/20 1-4/20
5 b/20 2/20 1/20

nutber of patients - 1

agos - “over aga 10"

e -

disease studied - COPD

type of study - 5B, 5O, CX, PC and ATC, R study

dosage used - 0.2 and 0.4 mg Py 0.2 mg S

duration of study -~ four soparate treatment days

safety parameters: side effects, ECGs, lab data, vital
signs

Comments:

(1) Adverse Effects: One patient developed mild sore
throat and change in smell/taste.

-
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(2) Lab Data: Mo significant changes noted after P.
(3) ECG's: HNo significant changes noted after P,

X
(4) vital signs: “A few patients showed clinically
signifjcant decreases in pulse rate following P
and S." Arbitrarily using an increas~ or
cecrease in systolic BP, diastolic BP or pulse
rate of 15 mmig or 15 bpm or more as clinically
i significant, while recognizing that a smaller
change in either of these parameters might, in
P patients with #'discase be significant, the
o)l owing wore found.
Systolic BP Diastolic BP Pulse
Placebo 2/u 0/0 2/8
P A/4 1/8 3/8
D Y4t 4/0 2/8
20,
) a. number of patients - 14
b.  ages ~ “over age of 10"
C. discase studind - COPY
T d,  typo of study - SB, CX, 5D, ATC + PC, R study
c. dosayn used « P 0.4 my; S 0.2 my
) f. duration of study - J separate study days .
0.  safaty parameters: «ids effects, ECGs, labh data, vital
glyns
h. Cotmonts:
(V)  Advors;o Effects: No s{do effectewere reported.
{2)  Lab_Uata: llaseline  Post-drug
' LUN (N=0-300) 233-35179*
gUN (N=15-50) 5077

(3) ECG's: No significant changes after P.
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22,
a.

b.

68

(4) vital signs: Using the criteria explained above
under D19 ha):

Systolic BP Diastolic BP Pulse

Placebo 2/12 - 3/12 112
P 3/12 0/12 0/12
S 1/12 3/12 0/12

nunber of patients - 12
ayes - “over age of 18"

discase studied - COPY

typo of study = S8, CX, 50, R, PC & AIC study

e Sk b ——

dosage used - P 0.2, 0.4 my; Salbutamol 0.2 my

duration of study - 4 scparate study days

safcty paramoters: side effects, ECGs, Vab data, vital
styns .

Comonts?

(1) AMdverse Effects: None reported.

(2) Lab Data: Baseline Post-drug
WBC (N=4000-10,000) 67003400

neutrophils (N=1600-7500) 2814-31563
(3) ECGs: Nc abnormalities recorded.

(4) Vital signs: There were no significant increases
or decreases in BP or pulse rate.

numer of patieats - 20

ages - "over age of 18"

disease studied - asthma (18); chronic bronchitis (2)

TR T N R S P
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ff;
3
a
E

d. type of study - $8, £X, SO, ATC & PC, R study

e. dosage used - P 0.4 and 0.2 mg; 5 0.2 mg
f. duration of study - 4 separate test days

g. safety parameters: side effects, ECGS, lab data, vital
5igns

h. Comments:

(V) Adverse Effucts: Hone reported.

(2)  Lab Uata: Baseline  Post-druq
MUUN (H=10-20) 19-226
14,5-429

(3)  LCh's: Wo new abnorwalities developed after P,

(4) Vital siyns: Using the criteria explained above
under U119 b 4{:

Systolic NP Ufastolic BP Pulse

Placeho b/20 4/20 6/20
p 6/20 3/20 5/20
. 5 5/20 5/20 3/20

23.

a. nurber of patients - 14

b.  agns = “over age 17°

. disvase atudinad - COPD

d. type of study - 5B, CX, 50, R, PC & ATC study

- - TR B —- -

f. duration of study « 3 testing days

g. safety parameters: side eifects, lab data, vital signs

h. Comments:

(1}  Adverse Effects: None reported.
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(2) Lab data: There did not appear to be any
¢Yinically significant abnormal lab values,

(3) vital signs:
under IV 19 h4

? the criteria explained above

Systolic BP Diastolic BP Pulse

PYacebo
')
.

o}

LD or "tJ?‘ELﬂﬂik - 12

ages = "ovor age 18"

dhaoase wiudiod - Coby

0/14 1/14
1/14 /N4
u/14 /14

type of study « 5B, CX, L, R, PO & ATC 4tludy

dosago used « 0.4 my Py 0.2 my S

duration of study - 3 soparate study days

cafaty parametors:

[ e -

"
sl yne

Cominents:

(1)  Adverso [ffacts:

= - nireaige Wi neag- -

(2} Lab _Data:

-

4+ DUN (H=20-40)

(2}  EKG: Ko now abnormalities were noted after P,
No significant 4 in ectopic beats after cither P

or 5.

(3)  vital signs:

under 1V ¥y ha4
Systolic BP

sido nffocts, LKGs, lab data, vital

Nono roported.

Basel ine  Post-druqg

- e WP

45354 (same F aftor
salbutamol }

% the criteria coxplained above

Dlastolic BP Pulse

Placebo
P
S

1/12 1/12
0/12 1/12
0/12 0/12
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26.

a.
b.

c.

d,

Q.

e

h.

b.

A

nurber of patients - 24

ages - 21-70

disease studied - asthma + chronic bronchitis (5),
ﬁf)ﬁma T emphysema (1), asthmx (17), chronic bronchitis

type of study - SB, CX, sD, R, PC & ATC study

dosage used ~ 0.2 and 0.4 mg P; 0.2 mg 5 hydroxy Zine
0,25 and 0,50 my

duration of study - 7 scparate testing days at least 24

vk TR Lo

hours aparl

_!_-?J’_!!})(_Jiﬂ?‘ﬂliltlh}_ﬁ:% stde oftecty, ECUs, lab data, vita)
»ignt

_g_ omnents:

(1) Adverse Effects: None clearly related to P.

(2} Lab Uatas Naseline Post-drug
J Habh & Het 0,2~ .4
41 w=pl5
4 HC (N=4000-10000) 3000-p3200( neutrophils)
205201264
751000 11520
J 1ymphocy tes (N=1162-4752) 21604141 -
monos {N«0=-0064) 131346
Toat (Ha0-21) 0317
A BUN {N<3-7.8) 714,06
- FB5 Ne(5=110) 7-+450
4 Casts =0

(45 ECust Ho significant changes after P,

(4} vital aigna: Ho sfgnificant chanyes noted.

number of patients - 25

ages -~ 18-65 years
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Ce
d.
e.

f.

ive

a.

b.

72 L e

disease studied - asthma {17), chronic bronchitis (8)

type of study - B, C4, S0, R, PC & ATC study

dosage used ~ 0.2 and 0.4‘mg Py 1.Img

duration of étugz - 4 separate test days

efficacy and safety parameters: PFTs; side effects,
EKGs, 1ab data, vital signs

Comments:

(1) Adverse Effects: None reported.

(2) Lab vata: No significant abnormalities.
(4} LChn: Ho signiticant new Hndings after P,
(4)  Vital sufynwe He stgni ticant changes atter P,

(b)  Etficacy: Patlent selt-rating (avg)

Placcbo P 0.2 my P 0. A mg M

1.7 8.3 8.2 8.3

Speci fic_Conductance (Overall Response)

# of pts.
responding reak AUC
Placebo 14/25 46% 9.7% .
P 0.2 ny 17/25 70% 29%
P 0.4 nmg 16/25 77% 38%
H 18/25 132% 72%

The sponsor states that, “The clinical
significance of these responses is somewhat
decreased in view of the considerable response to
piacebo «.."

number of patients - 6 (only 5 completed study)

ages - "over age of 18"
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24,

a.
b,

C,

c.

fs

i

h,

73

disease studied - asthma and chronic bronchitis

type of study - 3B, CX, SD, R, PC & ATC study

dosage used - P 0.2 and 0.4 mg; S 0.2 mg
duration of QtUQx « 4 scparate testing days

sutctx_¥aramvtcrs. agverse offects, ECus, lab data,
vital yns

Gonwgen L

(1) Adverse Effectss  None reperted after P,

-

(2)  Lab ata: Ho wignificant changes atter P.
(3)  LCaws  No changos altor P,

(4)  vital slgnas Ho significant changes after P

nuib =r of patients - 12

ages - “over 10

disoase studied - chronic bronchitis and chronic
bronchTTTs willl emphyscma

type of study - 58, CX, SD, R, PC & ATC study

dosage Usod = P 0,2 and 0.4 mg; fenoterol 0.2 mg

duration of study - 4 asparate tosting days

safoty parametors: aide affects, ECGs, lab data, vital
siyns )

comients:

- e A gyl el

(1Y Adveran Lffocts: Hone reporind by tnvestigator.

(2) Lab bata: Baseline Post-drug
4 hgb (N=14-16,5) 12.6-210.5
¥ lict (N=39-52) 37.9-331.1
43.4-%35.2

41 .5-336
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fi} ECus: MNo changes noted after P,

Vital signs: No significant changes noted after

- - —

E. Double-B1ind, Single-dose Studies using P dihydrochloride

1.  These studies with investigators as follows:

wore nol roviewod because a difterent. formlation was used.

theretore, these sludies can pot be used to demonstrate

gither the safoly or efficacy ol I acolate,

Numbrer of patlents evaluated;

A, Single~dose Studfes {adequately blinded and controlled)

Study P

20
20
26
24
24
24
Total 150

Placebo

e A et

20
20
24
24
24
7%

A. Single-dose Studies ({nadequately hlindnd)

o Ludy “JL_
12
20
11
14
12
20
14
12
24
25

5
12
Total 157

lacebo

——— o —

M

26
26

2%
24
24
Vi

IS

[ I S I B |

S

1]

12

F

1]

|

e |
(o0 {aC N T T T RIS N S )
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-E C.  Repetitive-dose Studies (adequately bVinded and controlled)
‘ _ S tudy P Placebo L F
:” vj“ - 2 8 - -
2 6o - 59 - -
20 - 2t - -
149 - 19 - -
1 - s . -
Total 167 - Wy = -
U &unﬁi&gﬂmgagy@bg_hmumhm”ndanm~mmlmmm)(oMylﬂ
e 19
! 10
15 20
J1 20
tJ 17
<0 14
14 10
20 25
o fotal 277
d . Vi, Summart
Ao Safoty:
. 1. Myverse Effocts ($1ny) 0~dosn S Uidd g ),
a, sido offocts p Placebo H
(1nc!dnncqg¥ {(In pts. ) (124 pts.) (149 pts. )
dirziness 4 Z 0 -
blurred vigion 1 0 0
pruritis 1 0 0
rash 2 0 0
headache 2 3 6
chest pain ] 0 ]
nausea/vomi ting 0 0 0
nervousness 1 1 1
palpitations 3 0 0
dry mouth 0 0 1
R cough ] 0 0
diarrhea ] 0 0
sedation 0 1 0
sore throat i 0 0
change 1n smell/taste ] 0 0
Total 19 = 63 7 = 6% ¥ = 63

*Also 12 patients recefyed fenaterol ang 144 received S.
There were np adverse reactions after either arug. (;_
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Adverse Lifects () Liple-dosy ytludies)

side effects P W
{incidences) (434 pts.) (145 pts.)
narvousness | 36 18
dizziness 4 0
Lrowoy 20 X1
insouia 4 0
sedation/drows iness 1 4
hypotens fon i 0
nasal congostion 0 [
arrhythmia [ 0
synuope ¢ U
palpltations / ]
nausea/vonl Ling §! b
tndbyges Lo | 0
chost pain ? ()
adoma (wt, gain) 3 U
rash ¢ J
anoroexia 1 U
diarrhoa J ¢
wheoes ing ‘i 0
drry mouth 4 7
giossitis 3 0
sore throat 2 ]
back pain 0 1
change taste/smell 3 0
dyspnea 2 0
flushing 1 1
hair loss 1 0
headache 14 7
(depression, anxiety)
personality change 4 0
eye irritation 1 0
weakness 5 3
paresthesia/anesthesia 1 1
tachycardia 7 8
cough 6 1
hoarseness ¢ 1
bruising 1 0
sneezing 1 L
TCta" 162 _5(‘)‘ ] ',u') ’
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Adverse Effects by organ system (# of instances):

P M
(765 pts.) (294 pts.)

Cardiovascular 22 (33) 18 (6%)
CNS 58 (83%) 23 (8%)
tremor 26 {(42) 18 (6%)
respiratory (liwed) 12 (2%) 2 (19)
headache 16 (21) 13 (4%)
GI 14 (2%) 7 (2%)
upper respiratory 8 (1% 3 (%)

Comments on Adverse Effects:

There were 2 deaths in the study where patients were
taking P, One was a 37 y/o man. P was D/C 3 days
before Nis death because his asthma was not improved.
While it does not appear that P was directly

respons tbla, 1t 15 not cloar {1 {1t exacerbated his

as tha and contributed to hilw acute as thmatic attacH,
The other way a 4h y/o man who roceivied P for 6 1/2
oy T " In addition to P oas a causo for the
axacarbation of nis asthma, there is the possibility
that ho was overusing his BAA anrosol and he was also
recetving theophylline. It apprars that P was
assocfated in a small pumber of patients with
potentially scvere adverse cffects, such as
hypotension, arrhythmia, syncope, angina, wheczing,
dyspnea, and severe personal ity changes, which are not
incompatible with the adninistration of a BAA drug, but
sere not seen or were seen less often after W, There
does not appear to be any profound tendency for
recurrent severe side effects wnich would prevent
approval on that basis alone but at the very least the
labeling should clearly indicate that severe side
effects can occur in individual patients. As the
sponsor states, "The overall incidence for all side
effects in the patients included in the double-blind
controlled multiple dose studies at optimun doses of
0.4 mg q.i.d, was 37.6%." This is an unacceptably high
level. On the other hand 35.3% of th M patients in
the same studies had side effects., In the DB, RD
studies:

Patients
with any

Drug patierts __ tremor CNS CYS side effects

p
i

157

153 18 (11.8%) 24 (15.7%) 1

12 {7.63) 34 (21.7%) g E .1%)) 59 (37.6%)

54 (35.3%)
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Nine out of 411 patients (2%) who received P in al}
multiple-dose studies were withdrawn due to side effects
and 27.3% of these patients had some side effect.

2. Summary Lab bata:

a.,  S.D. Studfios**:

1) The sponsor states that "all lab sbrormalilics ip
the SD studies were below 1% in fncidence.”

2) This reviewer's calculations of significantly
abnormal lab data in SD studies, where possible,
compared to active treatment or placebo controls
(1t sould be noted that the sponsor attributes
much of this abnormal data to other factors and
does not consider most of these abrormal results
to be druy related).

*xjt 15 difficult to assess the tmportance of abnormal findings on lab
studies. The sponsor has chosen to attach Mittle 11 any igni ficance to
abnorma) Vab studics noted after P (or for that matter 14} adninistration,
as retated to the possivlity that the abnormal lab study was drug-
related. We, on the other hand, have chosen to consider the possibie
ctinfcal significance of all the 1ab data presented {rregardiess of the
sponsor’'s or the {nvestigator's conclusion that 1t was not drug-related,
It should be pointed out that these values are not all the abnormal 125
data found in these studies, but refiects the subjective assessment of
this reviover, HWiile the findings may be biased in thils regard, the same
thouyht processes went 1nto the selection of the Tab data that we
considored possibly clinfcally stgnificant after W administration,
Therefore, there may bo soma value in comparing individual and total .
numhers of lab abnormalitios. If so, thero appears to be significantly
more abnorpwl lab valuos which ey ha ¢Vinically significant after P than
aftor W, espacially in tho sing’ o-dose studies. Hovertheless, these
abnormal Yah values occur rolztively infrequently, the highest frequency
being 12% of patients who hrd what wo considored to he a significant
increase 1n SGIT aftor P in the D studies,
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Total nurber of patients = 355

T1ab values P Placebo {4

2 Hgb or Hct 21* " 11
J ymphocytes 4 ] 5

4 neutrophils g* 2 3
W WBC 12 4 8
A MONGS 2 0 1
A+ SGOT 21 16 14

2 SGPT 26* 15 15

A FBS 1 0 0

4 BUW 22 - 9 9

A creatinine 9 4 3
A oré K+ 8 6 4

4 LDH 1 0 0

4 ord 00y 2 2 2

4 total bilirubin 8 6 3

Total 145/ 355 76/355 78/355

_!_lme ti tive=-dose Studirs:

The sponsor comments on 7 lab paramecters:

1)

4

Platelet counts: iecrease in 4/169 patients, all
from one s Gudy.  We would not agree with the
sporsor's assosenent that Lthis data "is not
supported by data irom 20 other multiple dose
studies,” since platelet counts were noted to be
Teom in J other patients in 2 other studies and
actually in 0, patients (fnntead of 4) in the

s tudy mentioned by the snhopsor above.

SUPT: "Thoese scattered abnormalities observed in
only A/371 patlents do not show a consistent
drug-related pattern.” Whilte 1t 12 not cicar how
many patients showed a “irug-rclated pattesn™ 4t
appears to us that there was no significant

di {ference in the frequency with which elevations
nf SGPT occurred alter P relative to M,

Totad serum biTirubin: Un wouid agree with the
sponsor that thesce clevations are probably not
ciinically relevant.

*Significantly different from M,




4) CPK: We would agree that an increase in this
Taboratory parameter was probably not clinfcally
significant, and when present may have been
related to muscle tremor in some cases.

5)  BUN: "While the inciuence of £BUN and Tcreatinine
was not great, such increases did appear to occur
more frequently with P than with M.

6) FBS: We agrze that there was no consisient
Tncrease o decrease in FBS seen after P
administration or that was not peem after M
administration as well, See

7) sorum K+: There were no consistent changes
=Tier T that were not seen as frequently after M.

Repetitive-Dose Studies**

(Patients)
Lab Value P M
S56PT (157) 20 (153 15
wicd (1673 ™15 (153) 9
4 noutrophils \167) *47 (152} 6
& Tympha (157 J (152) 3
A5 (157) 19 (153) 13
A,Ircn; {(100) 5 { 96) 1
1 MFHS (s7y 21 (152) 22
cantn (157 5 (147) 3
KOG /1P (156) 10 {149) 19
A4 Serum K (i67) A (153) 8
A totad pilirubin (157) 2 (152) 0 .
Hyh or it L (1s7) N (152) 13 i
4 il () 7 (?) 2 g
A LY (57y 5 (153) 3
A Ca il (7)1 (?) 0 b
A Atk phosph (157) i (117) 0
A creatinine (157}y ¥ (152) 1 5
4 oarle actd (155) 0 {(151) | I%
oo Na? (1) 0 () N |4
A BUN (121)  *0 (1155
pint. (157  *9 (?) 1 4
bleeding time (7) 5 (7) 1 i
A monocytes (?) 1 (152) 2
clotting time () 4 (?) 3
Total 133

*$ne foutnote on page 79,
**500 footnote on page 708.
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£CGs: The following changes were noted in patients who
received P in repetitive dose studies:

a. inverted T waves - 1 patient

b, non-spuct f1¢ ST-I wave changos - 9 patients

C. signt ficant incroase ectople beats - 7 natients
d. conduction delays:

. Vent. cunduction delay - 1 patient
sy - 1 patient

complute LBUL - 1 patient

1st degree AV block - 1 pattient

c. ST seyment depression - 1 patient

f. P pulmonale - 1 patient

e clevated ST segment - 1 patient

n. R atrial hypertrophy = 2 patients

i, two di fferent atriai fobl - 1 patient

J. sinus bradycardia - 4 patients

In the 5 double-biind RD studies, 29/143 P patients and
27/}46 M patients had PACs or PYCs during the study (about
20%).

Single-dose studies: No significant cnanges were noted after -
- U Hol e mond Coring, there wore some patients who had

what could have beon a clinically significant increase in

ectopic beats aftor P,

Vital Signs: 1In single-dose studies, "there was no
dTTTarence botwean placebo and P in terms of percent of
patients who dovalopad clinically significant {ncreases in
standing pulse rato and standing diastol{c blood pressure
aftor single=~done aduinfstration.” There vere individual
patients who had what could have beon clinfcally significant
changes in efther BP or pulse rate after P, Such patients
were not rare. In the , a5 many as 14/23 P

patients had such changes. in the 3 y in terms of
diastolic uP, such changes were significantly greater than
placebo or #4. Overall, it appears, based on the criteria for
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ciinfcal signi ficance explained above, that slightly more
patfents had such chanyes after P than after S, M or Placebo
(see tapble below) although such changes in diastolic BP are
lfss‘ghun after K, and changes in pulse rate are the same as
placebo,

313&911c L dias o) ic WP pulse rate

Placebo  AG/169 (244)  24/769 (14%)  29/169 (17%)

I GO/193 (g so/194 (16%)  32/193 (17%)
5 10/948  (Tul 16/08  (16%) 9/98 (9%)
¥ o/ (228)  YO/7Y {2W%) 3/7V  (4%)

Nevertheless, the Yabueling nmust reflect the potential danger
of the administration of P to certain individual patiente
{.c. those with cardiovascular discase, in terms of changes
in blood pressure or pulse rate. In regard to the Yong term
repetitive dose studies, only the study shows a
stgnificantly greater incrcasce in heart rate than W, In
stmmary , the changes in vital signs after F may in individual
cases be ¢cVinfcally significant fnnd the tabeling should
refiect this) but overall 1s not significantly different from
the active treatiment control or placebo control,

Overall, tho incidence of side effects after P appears %o he
comparable to the ATC and increased lab abnormalitices,
occasional ECG changes and clinfcally signifcant individual
changes in vital signs, would not in our opirion make this
drug non-approvable as tong as the sponsor c¢n demonstrate a
degree of efficacy for P compared with active treatment
controls and the labeling refiects these safety aspects.

Efficacy: Overall the double-blind well-controlled studies

demons trate that F is as efficacious as M and more efficacious than
placepo {see tabie below):

1.

Sinyle-dose studies:

a.

1) PFTs: P>»Placedbo {PL)
P> N

2) patient evaluation: P> F1

3} investigator evaluation: P> Pl

Ty

v b, &,



it
pd

b,

fl

1)
2}
3)

1)

3)

1}

2)

3)

1)

2)

J)

1)

2)

3)

a3

PFTs: P>

_pat‘lunt evaluation: not done

inves tigator evaluation: PPl
Poo> i

PEls: P22 Pl
petient ovaluation: P>

investigator evaluation: PPl

PFTs: P> MY M

patient cvaluation: P = M
Py P

Anvestigator ovaluation: P> M>PI

PFTs: Prit>»Pl

patient cvaluation: P = I
P> P1

invastigator ovaluation: P>H4»P)

PFTs: P> W
Pr> P\

patient cvaluation: P = {4
P»P1

investigator evaluation: P>M
P>> Pl
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Repetitive-dose studies:

a.

C.

d.

1)
2)
3)
)

1)
2)
3)
4)
5)

1)
2)
3)
1)

1)
2)
3)
4)

Tolerance: yes, some paticents
PFTs: Il') i

patient evaluation: P = |4
Tnves tigator cvaluation: P> H

concomitant Rx {Conkx) - N> P

Tolerance: yes, sone patients
PFTs: P = 14
patient evaluation: P » M

investigator evaluation: P =M

ConRx =~ P = |4 and not ¥

Tolerance: no

PFTs: K= p

patient eyaluntion: P = N
invos tigator evaluation: = P

Conltx - 1" = i} and no

Toleranco: yos, somo patients
PFTs: =P
patient evaluation: I = P

investigator evaluation: not done

Confitx - P = I and no ¥

e |

I -

#
RS I
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e.

i" 1) Tolerance: yes, sone patients

2) PFTe: P = M

J) patient ovaluatlon: W =P

4) investigator ovaluation; U P
i' 5) Conx = 1 = P and no ¥
| VII Labeling: (See attachmoent,)

A. bescription:

1. Paragraph 1: The statement that P is a "relatively selective
beta-adrencryic bronchodilator” impites that 1t has less
cardiac effect than othor BAAs., The data generated by the
sponsor does not support the contention that P has any less
effect on the heart than other BAAs. In fact, in 33
patients 1n the single dose studies there was no report of

b tremor, which 1s associated with increased 07 effect.

2. Paragraph 2: Neods Chemistry review and comment.

J. Paragraph J: Neods Chemistry revicow and comment.

B. Clinical Pharmacoloqy:

1, Paragraph 1: Needs Pharmacology review and comment., The
second centence should begin with "In animals, it acts
proforantially ,..," so that 1t {s cTear fo the practicing -
physician tho studies 1n humans have not shoun Dy

selectivity.

2. Paragraph 2: This paragraph is unnoCessary, may be
Tnaccurala, and should ba romoved.

3. Parq?rnml J: Tho second part of the first sentence, "which
Ts tha probanle machanism ..." 13 unconfirmed, possibly

irrelevant and unnecessary and should be removed. The second
sentence 1s inappropriate, of no proven clinical
significance, and should be removed. The third sentence
needs to be more clearly stated or 1t should be removed. It
should alsc be referenced and i1f it can't be, it should be
removed.
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Pharmacokinetics: The entire paragraph needs to be reviewed and

commented upon carefully by Biopharmaceutics Division to determine
i1f 1t is accurate and acceptable. It 1s consistent with what the
sponsor has stated in the HUA suomission, The last sentence should
be removed, I the sponsor can not make a definitive statement,
the statemont should not be wmadn,

Indications and lUsayn:

1. Paragraph 1: The part of tho first sentonce that is in
parentheses shoul d bo removed. It fmplies that chronic
bronchitis and amphysoia are roversible obstructive atrways

discase, and in addition, 1t 1y unnecessary,

2. Paragraph 2: This paragraph should be under Clinical
T‘\mrns.g:'_u"l__:qﬁ_. A addition to the first sentence should be,
"Tn controlled ... within & minutes In most patients, as
determined ..."  The second sentepce shouid be changed to
read, “FEVy and HMF L and that clinically significant
fmprovewent 1s maintained for 4-5 hours in a_substantial
numinr of patients (...). The third septence 1s accurate
and acceplabTa,  The fourth_senlence appears to be accurate
based on the 2/4 studies for which the sponsor has indicated
the duration of action for individual patients

. The {ifth sentance should be accurate with the
1011owing addition, "Continucd offectivencss ... was
demonstrated over a 12 week period in some patients in
controlled clinical trials." The 3 controlied 12 week
studies demonstrated that 54 out of 115 evaluable patients
(47%) who received P demonstrated officacy based on FEV,
data, compared with 43 out of 99 cvaluable patients (47%) who
raeceived M, Sentence § fs incorrect. Tolerance did -
develope to P Tnsome pationts 1n the 12 week studies. This
sentence could bo restated that “Chronic dosing 1s not
associated with the development of tolerance in most
vatients," Tho Tast part of sentence 7 1s incorrect. The

week ropotitivo-dose studies do not demonstrate that P has

"greater selectivity for bota-2 as opposed to beta-d
roceptors,” The asentence thould be changed to read, "In
theso studins, P was ahown to be an effective bronchodilator
in_many patients.”  Sontence U should bo changed to read,
- nany_Ph -3

Cardiac offecls from P were generally mitd and/or clinically
insignificant." There were, for cxamg:c, ECG changes which
might be considered to be "l1imiting."

E. Contraindications: This appears to be acceptable,

Fa Warnings:
1. Paragraph 1: This appear to be acceptable.
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2. Paragrapn 2: This appear to be acceptable,

3. Paragrapn 3: This appear to be acceptable.

Precautions: The first part of the only sentence in this

section should be changed to rcad, “Although, it appears to
have no stgnl ficantly grentor affuct on the cardiovascular
sy Lem” Uian Two Lapro Lerenal "a b roconmonded doses ... "

Pationts with convulsive dHsordors should be added to the
1ist of pationts with medical conditions where caution should
be observed, P has beoen used to troat congestive heart
fatlure., Tho sponsor should comment on any significant
adverse effects seon with tho adninistration of P by other
routes for othor modical conditions.

Information for patients: Sentence 1 1s acceptable.
Sentence 2 15 accoptable.  Sentence 3 1s acceptable.
Sentence 4 1s acceptable,

Drug Interactions:

1, Paraqraph 1: This Is scceptable,

2. Paragraph 2: This is acceptable,

J, A addf tional paragraph should be added, which states
that, “P should be administered with caution to
patients being treated with moncamine oxidase
inhibitors o tricyclic antidepressants since the
action of P on the vascular system may be potentiated.”
(See page 197 and page 134 of Fourth Edition of AMA
Urug Evaluations., ) T

Usagn 1n Prognancy: HNeeds Pharmacoelogy review and comments,
Tiis sentance should ha changad to road, "There are no
adequate and well=controllad studies in pregrant women,
Therafore, P should bo used during prognancy only if the
potential benafit Justifies any possibie risk to the fctus.”

Harsing Mothers: Neads Pharimacoloqy review and commnent,
This sentence should ha changed to read, "It {s not known
whother P 18 oxcroted in human milk. Therefore, P should be
used during nursing only {f the potential benefit Justifies
any possible risk to the newborn.”

Usage in Pediatrics: “to establish safety and

effectiveness.” should be added at the end of the only
sentence in this section.

_ b
G i el

Lo oo 28, ey
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Inhalation Toxicology: WNeeds Pharmacology reviey and comment,

Carcinogenesis and Mutagenesis:

1. Paragraph 1: HNeeds Pharmacoloyy review and comment,

. Paragraph 2t deeds Microbiology review and comment.

Reproduction and Teratolouyy:

1. Paragraph 1: Noeds Pharmacology review and comaent,

Z. Paragraph &: Noods Pharnacology revier and comment,

Adverse Keactions:

1, Paragraph 1: The only sentence 1s acceptable.

2. Paragraph 2: This data 1s acceptable with the addition
of tremor at incidence of 45,

3. Paragraph 3¢ Under CV, unless the sponsor can clearly
show tnat there was no causal rclationship, chest pain
should be included. Under G1, nausca and vomiting
should ba 1ncluded. Under Derm,, pruritis should be
added. Otherwise this paragraph 1s acceptable.,

4, Paragraph 4: Under CNS, headache, nervousness, and
insommia should be removed since they have been
documented in paragraph 2 of this section, The
remainder of this paragraph is acceptable,

5. Paragraph 5: The sncond part of the sentence is -
Trappropriate, since while accurate, it is misteading,
and should bo removed (1,0, "although the incidence of
cartain CV effocts {4 Toss with p,*

(verdosage:
1. ”Qiﬂﬂ”"VE_l: An additional sentence should state,
TosecTal concorn should bo directod at the possible

cardiac offocts from overdosayn, especlally the
dovelopment of arrhytimias and/or decrease in coronary
blood flow,"

2. Paragraph 2: This is an acceptable sertence.

3, Paragraph 3: This needs Pharmacology review,

«

Lk M""m”“ﬂﬁh‘m__iﬁ_ P .
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R. Dosage and administration

1. Paragraph 1: This sentence should be changed to read,
"The usual oral dose for adults and children 12 years
and older is two inhalations (0.4 mg) repeated every
4-6 hours. One inhalation (0.2 mg) repeated every 4-6
hours may be sufficient for many patients.”

2. Paragraph 2: The first sentence is inappropriate
because it implies that aerosolized BAA drugs alone may
be acceptable for “severe" or "frequent® asthma, It
should be removed. The second sentence is acceptable,

3. Paragraph 2: This sentence is acceptable,

VIII Conclusion: We feel that P aerosol is approvable based on the

IX

demonstration of cfficacy in well designed studies of 3 month's duration,
and no increased or unexpected adverse effects, He feel that this drug
in this dosage form is safe and effective. Approvability is dependent
however upon the sponsor's willingness to change the labeling as
indicated under Section VII above., Without these changes, the Tabeling
is mislecading and in some instances incorrect and makes 1t impossible for
the physician to prescribe the drug in a safc way.

Proposed Uraft of Wedical Letter to Sponsor:

Will follow after revicw of HDA by all concerned is compieted.

Y, '

:Z?‘Sf?kfﬂﬁﬁﬂﬁ 27D

R, Nicklas, M.D,
2/9/04
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Division of'Surgical-Oental Drug Products

Chemist's Review #5

¥

0
Dated: March 20, 1935/

NDA: 19-009

Applicant: Pfizer Central Research ,
Medical Research Laboratories
" Attn: Harold L. Howes Jr. Ph.D"

Director, Drug Regulatory Affairs
Groton, COMH 06340

Product Names:

Proprietary: cxirel Inhaler
Non~Proprietary: Pirbuterol Acetate
USAN: Pirbuterol Acetate
Code Nam-.s- CP-24,314 refers to the base
(Cy2M201203) ;
CP-24,314-14 referﬁ to the acetate salt
C12H20N203.CHR CO0A) ;
CP32£?3%4§1 fgfers to tlie dihydrochloride salt
{Cy2H20M203. 2HC1 ).

Dosage Form and Route of Administration

Rx; oral inhalation pressurized metered dose aerosol product

- delivering 200 ug of pirbuterol base from the mouthpiece per

actuation, &Zach unit consists of a suspension of micronized
Perbuterol acetate {117 mg. equ'v. to 93.6 mg base) a dispersant,
sorbitan trioleate (78 mg), and a mixture of propellants
trichloromonofliuoromethane (7.634g) and dichlorodifluoromethane
(17.787g). Total wt. 25.616 gm equivalent to 18.7 ml.

Pharmacological Category and/or Principal Indication:

Bronchodi]ator.

Structural Formula and Chemical Names:

/o) CHj
] .
hbc. O/LC'lH—QHa;‘N"} “Q’ _'CHS ’ C%C@O/L/
: OH CHy

FEp ne -
Viod. Formula: {4 phpgNp33.0r3C2%4 (o) Wt. 300.3)
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NDA 19-009

. Page 2

Chenical Nanmes:

a) 2-Hydroxynethyl-3-hydroxy-6-(l-hydroxy-z-tert-butylaminoethy])pyridine‘

acetate,

b} 2, 6-Pyridinedimethanol,Ena-[E(1,1-dimethy1ethy1)amino]methy1]-
3-hydroxy-, monoacetate (salt)

c) °<§-[(tert-Buty]amino)methy1]-3-hydroxy-2,6-pyridinedimetnanol

monocacetate {salt)

Structural relationshi; of pirbuterol of pirbuterol to other related
brochodilators is as follows:

B. 1. Initial Submission:

2. Arendments: {a)

{b)

" v #- R
~ -yt~
R O ¢ — EHy H
N OH
/ - |

Rs
Isoproterenoc) H OH OH CH(CH3)2
Metaproterenol OH H OH CH(CH3)2

. Fenoterol 0H H On CH{CH3)CH CgH: OH
Terbutaline OH H OH C(8H3)3
Salbutamol H OH CH,OH C(CH3)3
Isoprenaline H OH OH SH(CH3)2
Ibuterol ~0COCH{CH3)2 H ~UUDCH{CH3) 5 C{CH3) 3
S*1mefalol H OH Cr0H
Cr( CH3)CHaCgH40CH3( P)

Carbuterol A OH - NHCONH, C{CH3)3
soterenol H OH NHSOoCH3 CH(CH3)2

Dated April 2, 1983, Received at NCDB april
21, 1983; HFN-160 tlay 21, 1983; by Chemist
October 31, 1983. * '

Resubmission dated April 13, 1984 was

. received at CDB on April 13, 1984 and by

Chemist on 4/13/84. FDA letter dated 5/9/84
considered the application as withdrawn and
resubmitted on April 13, 1984,

Resubmission dated Hovember 13, 1984 was
received at HFN-160 on November 13, 1984 and
by themist on Hovember 20, 1984.

Anendnent dated rebruary i1, 18385 wes
received bv Che=ist on 2.92/85.
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NDA 19-009
Page 3

(d)

(e)

(f)

Anendment dated April 11, 1985 provides no
information on chemistry.

Resubmission dated June 21, 1985 was
received by Chemist on July 25, 1985. This
resubnission was in response to a telecon on
2/27/85 and FDA letter issued on 5/21/85.

Anendnments dated February 25 and Harch 13,
1986. The first amendnents provides
labeling commitments, while the latter

' - _respondds to method validation comments

iransmitted to them on February 283, 1986.
These amendments are subject of this review.

3. SUPPOrting e See Chen. Rev. #4,

4, Related Documents:

C. Corments

See Chem. Rev. #4,
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NOA 19-009

D.

Page 4 . _ .

Recommendations/Conclusions

From manufacturing and control viewpoint an approvable letter is
recommended. However, the applicant should be reminded of their
commitment #2 outlined in Chemistry Review #4.

The FPL should be in accordance to their cormitments outiined in
amendments dated Sept. 9, 1985 and February 25, 1986.
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NDA 19-009
page 5

pPlease CO
g(2)(bv) 1
February

cce NDA 19
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Date: 2/19/B5

NDA 19-009
REVILW AND EVALUATTION OF PHARMACOLOGY AND TO.ICOLOGY DATA

Resubzission of 11/13/8&4
Asevduwept of 2f11/85

APPLICART: Pfizer Inc.

DRUG: EXIRF] (pifhurrrol acetate, CP-24,314-14) Inhaler, Bropchodilator
CATEGORY: Bronchodilator
COMPOSITION:
Component Gm/rerosnl]l Unit

Pirbuterol aAcetate 0.117%

Sprhitan Trioleate 0.078

Irichlorononofluoruerhane 7.634

pichlorodifluorcmethane 17.7817

Total 25,6160

#Equivaleot to 93.6 ar pirbuterol
#k Equivalent to 18.7 ml

RELATED iNDs:

RELATED NUA:
COMMENT :

The pharmacologist approved the resutmissico of NDA 19-009 in Lis
review of April 13, 1984, but outlined suggested revisions for two
subsecriovs of the -precautions” sectiop of the package insert. The
subsections {n question were:

(1) Carcinogenesis, Mutagenesis, and Impaf roent of Fertility

(2) Pregnancy Category C

The applicact has {ncorporated verbatim the wordiog from our letter
of November 1, 1984, ju his draft lebeling for the tvo subsecrions
sentioved sbove.

Included io the package insert is also a subsection oo "Nursing
Mot hers”.



WhA 19-0G0%
rage 2

CONCLUSTON G

The fezubalizred applicaution s dpprovable from the'stiDdPOint of

pharmacology.
Sihottted [abeling was examtaed for confermliy tv the Labeliog Format
Revislon frogram and found adequate {vom rhe staodpol et of

p'hansaro]a;g_v,

iﬁqf. Wiisen, Fh.D.
2719785




po—

NDA 19-005
¥Yage 3

[ of

NDA 19-00Y

/ ¥WPN 160, HFN 340

Toc Roos 160

4FN 107 Clocklin

HFN-160, Dr. Hoiberg

R/D JEWilsow,2/19/85

& /D ioit. IKlpscce,2/19/85
FI—jb,W3&BBP,D0083P,2/20f85

|






A . ] o

MEMORANDUM DEPARTMENT OF HEALTH & HUMAN SERVICES = '
Public Health Service
:?f, Food and Orug Administration
? : Center for Drugs and Biologics

PR N N TR T

Office of Drug Standards

paTE : JUL 11 %685

T0 :  Patricia H. Russell, M.,D.
Acting Director, Division of Dental & Surgical
Drug Products (HFN-160)

FROM : Jerome P. Skelly, Ph.D.
Acting Director, Division of Biopharmaceutics (HFN-220)

SUBJECT:  Waiver of In Vivo Bioavailability Study

Pirbutsro] NDA 19-009
Exirel® Aerosol

Pfizer Corporation April 21, 1984
Back ground

Pirbuterol is a betap adrenergic agonist.

In this submission, the sponsor not only requested for a waiver under
21 CFR 320.22 but also submitted information available on the absorption,
metabelism and disposition of pirbuterol in sections

Discussion

It is not uncommon for betap-agonist to show local therapeutic effect. For
example, it was demonstrated for albuterol in J. Clin. Pharmacol. Ther.
(1972; 13:861-867).
18-669, the Division of Biopharmaceutics was able to compare the difference in
onset time of FEV) responses between oral and inhalation formulations. The
medians of onset time were 60 minutes and 5 minutes for

200 mcg to 800 mcg inhalation dose respectively. The fact that there was
fast onset in the low inhalation dose

» Suggests that pirbuterol is locally active,

Despite the sensitivity limitation in the plasma level assay, the sponsor
managed to analyze the urinary recoveries of the drug and the metabolite.
Although the data was erratic which might be due to low dose given, the mean %
urinary recovery as parent drug was comparable with the that cbtained in the

previous . The mean apparent half-life of the
parent drug was about 2.4 to 2.7 hours.




Taking into consideration that local therapeutic effect suggested, basic R,
information of the drug disposition given, and clinical trials performed, the -
Divistion of Hiopharmaceutics has decided that the waiver for fn vivo &
bioavailability study should be granted under CFR 21 320.22b{Z7.

Overall Conclusion | g

The Division of Biopharmaceutics has reviewed the submission and recommends

that the waiver for in vive biocavailability study be granted under CFR 21
32022b(2).

florf]. oot s g

Jerome ¥. Skelly, Ph.D.
Acting Director of
Division of Biopharmaceutics




Prepared by Mei-Ying Huang, Ph.D. D i
FT Initialed by CT Viswanathan, Ph.D._ W (& S |

cc: NDA 19-009 orig., HFN-220(Skelly, Shulman), HFN-226(Huang), Chron, and
Drug Files | nhgly LATUR, €

;- JIPS:dea: smj GNN7/11/85)
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Pfizer { oration
Greton, C.T.

Submission Date:
April 21, 1984

JUL 11 1985

Review of a Submission and Request
For a Walver

Background
girﬁuferoI 1s a betay adrenergic agonist.

This NDA 19-009 deals with aerosol

dosage form. Ip this

submission, the firm not only requested for a waiver under 21 CFR 320,22

but also submitted information avajlable on
disposition of pirbuteroel in sections

=
He ~CHS
cr

y #46-2

Title
Pirbuterol Acetate Bioavailability Study.

Investigator
Donald %asﬁﬁin, M.0.

Clinical Laborator

Pulmonaty Research Labaratory

Objective

the absorption, metabolism and

O
N %H‘"Cl'\a"“'\“"“ Q("‘H@a

Ouble-blind, cross-over study of single doses of pirbuterol acetate

1} To evaluate dose response efficacy parameters.
To measure plasma levels and urinaryv excretion of the drug.

Patients
Twenty-six Patients (3 females and 23 males)
bronchial asthma associated with bronchitis.

Drug Administration
31ngTe doses of Pirbuterol acetate aerosol;

with bronchial asthma and

» 200 mcg,

and placebo, were randomly administered to 26

patients,

i

ik el

A
i
]
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Ana?zticnl Method . -
-Mass Spectrometry g

81ood Samglqg 3
ufficient venous heparinized blood samples (10c¢cc) to supply 5 ml of

plasma were withdrawn from each patients on the designated test day at the '
following times:

" 0 (predose), and immediately after the 5, 30, 60, and 180 minutes
pulmonary function testing.

Results:

Analytical Validation
The f1rm has validated the assay methodology.

) Individual Dose Response of FEVj
The Tndividual dose response of FEV] (onset, duration, peak, AUC) i»
shown in Table 1, Average data is shown in Table 2. The drug has a very
fast onset with median of 5 minutes.

Plasma Levels

The firm ndicated that at the highest dose level of 800 mcg, plasma
concentrations of pirbuterol were below the 1imit of detection (from 2
to 5 ng/ml) at all time points in all patients. Plasma samples from six
patients {No. 1-6} receiving mcg of pirbuterol were also assayed for
tota) pirbuterol (free pirbuterol and pirbuterol conjugate) and found to
have undetectable levels.

Urinary Data

ATthough plasma levels of pirbuterol were below the 1imit of detection,
the detection of drug-related material in the urine of all patients
indicated that all patients were exposed to pirbuterol. Mean urinary
recoveries of drug as free pirbuterol, pirbuterol conjugate and total
pirbuterol (free plus conjugate) revealed similar patterns of drug
excretion for corresponding time intervals across the three dose levels.
Mean total urinary recoveries of drug-related material for the 0-24 hr
interval were 53.4, 47.3 and 51.9% of the administered dose, for the 400,
600, 800 mcg doses of pirbuterol respectively. No significant differences
were noted between the different dose levels for total drug recovery. See
Table 3 for individual urinary data.

Comments:
. The fast onset of FEVy peak {with median of & minutes) after the
‘ administration of 0.1 mg to 0.8 mg metered dose inhalation

similar
magnitude in peak % improvement in FEVy for both routes of
administration strongly suggest that this metered dose inhaler is
Tocally active. This is not uncommon with betas-agonists. For
exampie, this phenomenon has been demonstrated in albuterol metered
dose inhaler (J. Clin. Pharmacol. Ther. 1972; 13: 861-867).




2. The flat dose~response curve suggested that for some individuals, a
dose as low as 0.2 mg {s already effective (See Fig.1). The drastic
difference in doses given between inhalation and . but
similar magnitude in FEVy response further suggests that it might
be beneficial for patients to take the relatively low dose of the
d;ug through inhalatior in order to reduce betaj-related side
effects,

3. Despite the sensitivity 1imitation in assaying the plasma levels, the
firm managed to analyze the urinary recoveries of the drug. The %
dose recovered as parent drug, conjugate, and tota) (parent plus
conjugate) are as follows:

P PC Total

The mean urinary recovery as parent drug was comparable with that
tdtained in the previous , although the varjabitity was
large. The mean apparent half-l1ife of the parent drug was about 2.4
to 2.;)hours (information obtained from capsule formulation in NDA
18-559).

Conclusion:
The Division of Biopharmaceutics has reviewed the submission and
taking fnto consideration of the above three comments and the fact
that clinical trial was performed for this dosage form, we have
decided that the waiver for in vivo biocavailability study should be
granted under CFR 21 320.22 b{(2).

Vi, wa’“"sj/ Wnls¥
Mei-Ying Huang, Ph.D.
Pharmacokinetic Evaluation Branch

RD Initialed by C.T.Viswanathan, Ph.D.
FT Initialed by C.T. Viswanathan, Ph.D., OTv U

cc: NDA 19-009 orig., HFN-160, HFN-226{Huang), Chron, Drug, and FOI Files.
MYH:kek :dea:smj: (@ : 7-11-85
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RESPUNSE PATTERNS FOR ACTIVE DRUGS:

COMPARISON OF MEDIAN PEAK ARD AUL

AS T IMPROVEMENT OVER BASELINE-FEV 1
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RESPONDERS ONL Y ALL PATIENTS
MINIMAL RESPONSE®* EXTREME RESPONSE#*® EVALUATED
TREATMENTS PEAK AUC PEAK AUC PEAK AUC

PIRBUTEROL

PIRBUTEROL 0.2 MG, 26.15% 9.98% 38.462 15.692 26.62% 10.77% =
PIRBUTEROL - . =
PIRBUTEROL m
PIRBUTEROL @
PIRBUTEROL

$FOR FEVL: 15-29% PEAK IMPROVEMENT **FCR FEVL: 30T OR MORE PEAK IMPROVEMENY
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NDA 19-009 Date: 7/27/84
Review and Evaluation of Pharmacology and Toxicology Data
Resubmission of 4/13/84
Amendment of 5/28/34

APPLICANT: Phizer Inc.
DRUG: EXIREL (pirbuterol acetate, CP-24,314-14) Inhaler, Bronchodilator
CATEGORY: Bronchodilator

COMPOSITION:

Component am/Aerosol Unit
pPirbuterol acetate 0.117%
Sorbitan Trioleate 0.073
Trichloromonofluormethane 7.634
Jichlorodifluoromethane 17.7817

Total 25.6106%%

*Fquivalent to 93.6 mg pirbuteral
*x gquivalent to 13.7 ml

RELATED INWVs:
RELATELD WDA:
COMMENT:

The pharmacologist in his review dated September 9, 1983, approved
the original submission of NDA 19-009 from the standpoint of
preclinical animal testing. The resubmission of April 13, 1984, and
subsequent amendment contain primarily clinical and manufacturing
controls information and add nothing, in tnis reviewer's opinion,
that would alter the approvability of the NDA from the standpoint of
preclinical animal testing.

Tne reviewing pharmacoloegist in his review of the original submission
made a number of suggested changes in the package insert. Two
changes were incorporated in the DRAFT OF PHARMACOLOGY PORTION of
LETTER TO APPLICAHT., Since no letter was issued to the appiicant
tnese suggestions are repeated below alony with a note to the
reviewing medical officer.

JA 20 1984

A




CONCLUSION:

The resubmitted application is approvable from the standpoint of

prectinicai animal testing.
L‘/}y/wxlson, Ph.D.

NDA 19-009

HF=160, HFN-340

R/D JEN11son 7/27/84

R/D init by JKInscoel/27/34
Doc Rm 160

Ft/WPatterson (w0925k) 7/30/84
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Statistical Review and Evaluation

- Date:
NDA#: 19-009/Drug Class: iC

MAR 22 'Gen

Name of Drug: Exirel (pirbuterol Aerosol)

Applicant: Pfizer Inc.
Documents Peviewed: Volumes 1.3 - 1.9 dated 4/21/83

This review pertains to clinical studies evaluating the safety and efficacy of
Exirel aerosol for treatment of bronchial disorders. In particular it was
requested that statistical methods and efficacy analyses be evaluated for 15
single-dose placebo-controlled studies, as well as 5 multiple-dose comparative
studies and 16 other open studies.

Y. Single-dose, placebo-controlled, double-blind studies.

A, These studies were all crossovers involving pirbuterol aerosol and
various other active agents, as well as placebo. All studies required that
patients demounstrate reversibility of bronchospasm on the 1st evaluation day;
b they were then randomly atlocated to receive single doses of study medications
on separate test. days. Some stucies instructed patients not to take any
sustained release preparations at least 12 hours prior to each drug evaluation
(Studies #65-1 and #63-2). Protocols for studies #61-3 and #60-2 excluded all
patients taking corticosteroids. Studies #31-4 and #66-2 required that
corticosteroids and cromoglycate be discontinued at least 12 hours before
testing. Studies #02-2 and #47-1 required that corticosteroids and cromolyn
sodium and theophylline be discontinued at least 12 hours before testing.

Pulmonary function tests (PFTs) were performed on each test day at baseline
(predose)} and at specified intervals from 5 to 240 mins. postdose.
Spirometric measurements usually included forced expiratory volumn at 1 sec.
(FEVy) and maximum mid-expiratory flow rate (MMF). Subjective ratings of
response were also made by pacient and physician on each test day. The
analysis of PFTs was based on the following definitions:

Response = at least 3 consecutive observations for which FEVy was 15%
or more above baseline for a given day.

Onset - point at which resoonse sequence first began.

Ouration = time from onset until at least 2 consecutive ohservations
were less than 15% above baseline (0 if no onset).

Peak = maximum % increase over baseline,

AUC = weighted sum of ¥ values above baseline from onset thru

duration {0 if no onset).

.
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For MMF, the definitions were similar except that the benchmark for response

1) Study #02-2 (Or. Chodosh)

This study involved 26 patients with intrinsic and extrinsic asthma and asthma
with bronchitis or emphysema who were randomly assigned to single doses of the
following drugs in a crossover manner: placebo aerosol, pirbuterol acetate
aerosol 0.2 and 0.4 mg and metaproterenol aerosol at 1.3 mg. Pirbutero!l
acetate suspensions 0.2 mg/actuation, metaproterenol 0.65 mg/actuation and
placebo were given in two actuations to make the placebo/pirbuterol 0.4 mg
comparison completely double blind. Also, a placebo canister was supplied
along with the pirbuterol 0.2 mg canister to insure blinding. Drugs were
randomly assigned within the 3 asthma subgroups using the method of random
permuted blocks.

One patient did not receive a 0.2 mg pirbutero! test day and another only
received metaproterenol. These two patients were excluded from the efficacy
analyses which included 24 patients. .

Intervals of at least 1 day separated drug test days. For each patient, drug
response was characterized according to extent of response (0 = No response; |
= Minimal, 15% Response over baseline for FEVy; 2 = Extreme, 30% Response

over baseline for FEVy) [the sponsor has labeled the analysis of this

variable "number of responders” in the submission], onset, duration, peak and
AUC for FEVy and MMF measured on each treatment day. These responses were
tested using Friedman rank ANOYA, Once the Friedman ANOVA's showed
significance at p less than 0.10, the ranks were subjected to standard two-way
analysis of variance and contrasts were made between treatments using
studentized ranges (Tukey contrasts).

In terms of FLVy, both doses of pirbuterol produced statistically

significant improvement over placebo in duration, peak and AUC. None of the 3
active therapies were significantly different at the 0.05 level, though near
significance in favor of pirbuterol C.2 mg over metaproterencl was seen in AUC
(.05<p<.10),

In terms of MMF, both doses of pirbuterol showed a significantly greater
effect than placebo in peak effect and AUC. Peak effect in MMF was also
significantly greater on metaproterenol than on placebo. Pirbuterol 0.4 mg
had a significantly greater effect on AUC than metaproterenol, while results
for this measure favored pirbuterol 0.2 mg over metaproterenol to a nearly
significant extent (.05<%<,10).

The most common side effects were CNS symptoms (headache, dizziness, etc.)
which were reported more frequently on metaproterenol than pirbuterol.

2) Study #47-1 (Dr. Grieco)

This study involved 26 patients with intrinsic and extrinsic asthma and

chronic bronchitis with or without emphysema. Two patients who took only one

treatment (metaproterenol in both cases) were excluded from efficacy

analyses. The study design, drug sequences, efficacy endpoints and analysis (\m




were similar to those of Study #02-2 with the exception that there was no
mention of using a placebo canister along with the pirbuterol 0.2 mg aerosol.
The sponsor indicates that a third party administered the aerosol to the
patients on test days. Intervals of 1 to 7 days separated drug test days.

In terms of FEVy, both doses of pirbuterol showed a significantly greater
effect than placebo on number of responders, duration, peak effect and AUC.
Metaproterenol also had a significantly greater effect than placebo on number
of responders, duration and peak effect. The only significant difference
between active drugs was seen in peak effect, with pirbuterol 0.2 mg producing
significantly more improvement than metaproterenol.

In terms of MMF, all three active drugs produced significant improvement over
placebo in number of responders and peak effect. For AUC, both 0.2 mg
pirbuterol and metaproterenol were significantily better than placebo, while
the result for pirbuterol 0.4 mg was of borderline significance

(0.059<.10). The only significant difference between active drugs was

seen in AUC in favor of 0.2 mg over 0.4 mg pirbuterol.

Side effects were reported by 4 patients on each active drug (palpitations,
nervousness, headache) and by 3 patients on placebo.

3) Study #31-4 (Dr. Pariente)

This study involved 24 patients with intrinsic and extrinsic asthma and
chronic bronchitis with emphysema. One patient did not receive pirbutero)

0.2 mg and was excluded from the efficacy analyses. Otherwise the study was
similar to Study #02-2 with two exceptions. The first difference was that an
additional pulmonary function test was done. Specific airways conductance
(GA/Vtg) was measured using a plethysmography. The second difference was that
pirpbuterol 0.2 mg was given as only one actuation. Therefore this treatment
was not blinded from either the patient or the investigator. The sponsor has
excluded data for this treatment period from the efficacy analysis. Both
pirbuterol 0.4 mg and metaproterenol produced significant improvement over
placebo in peak, AUC and number of responders in the three measures of
pulmonary function FEVy, MMF and GA/Vtg. For changes in GA/Vtg, 20%
improvement above baseline was taken as the benchmark to define response.
Otherwise, all definitions were the same as for FEVy. The only significant
difference between active druygs was seen in peak effect for GA/Vtg in favor of
pirbuterol 0.4 mg over metaproterenocl.

No side effeéts were reported for any of the treatments.
4) Study #96-1 (Charpin)

This study involved 24 patients with intrinsic and extrinsic asthma and
chronic bronchitis. The study was similar to Study #02-2 except that
pirbuterol 0.2 mg was given as only ore actuation and hence not blinded from
the patient or investigator. The sponsor has excluded the pirbuterol 0.2 mg
data from the efficacy analysis.

In terms of FEVy, 0.4 mg pirbuterol had a significantly greater effect than
placebo on peak, AUC and number of responders. The effect of metaproterenol
on AUC was nearly statistically significant over placebo {0.05<p<0.10). (~.
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Active drug 6omparisons showed the average peak effect of pirbuterol 0.4 mg to
be greater than that of metaproterenol (0.05<p<0.10).

In terms of MMF, both pirbuterol 0.4 mg and metaproterenol produced
significant improvement over placebo in AUC. No significant differences were
detected between active drugs for any measure.

No side effects were reported for any treatment.
5) Study #66-21 (Salorinne)

This study invoived 24 patients with chronic obstructive pulmonary disease
(COPD). This study enrolled nearly equal numbers oF patients with extrinsic
asthma (9 patients), intrinsic asthma (8 patients) and chronic Sronchitis (7
patients). The design was similar to Study #02-2 with the exception that the
pirbuterol 0.2 mg dose was replaced by another 0.4 mg dose. The sponsor has
included the second administration of pirbuterol 0.4 mg in some of the
efficacy summary tables and labeled ifs results “pirbuterol 0.2 mg". This
treatment was excluded however from the statistical analyses of the efficacy
measures. ‘

In terms of FEVy, pirbuterol 0.4 mg and metaprotirenol effected

statistically significant improvement over placebo in onset, peak response and
AUC. For number of responders, metaproterenol was significantly better than
piacebo, while the effect of pirbuterol 0.4 mg over placebo was only
marginally significant (0.05<<.10). There were no statistically

significant differences between active drugs.

In terms of MMF, no statistically significant improvement over placebo was
seen for any active drug, and no significant differences were found between
active drugs.

A single patient reported a moderately severe skin rash of one day duration on
one of the pirbuterol 0.4 mg administration days. This was the only reported
side effect in this study.

6) Study #66-1 (Salorinne)

This study involved 24 patients with chronic obstructive pulmonary disease
(COPD); of these, 19 had bronchial asthma {type unspecified) and 5 had asthma
associated with chronic bronchitis. This study was similar to Study #66~2
with the same double administration of pirbuterol 0.4 mg. Again the sponsor
has tabeled the second administration "pirbuterol 0.2 mg" in some efficacy
summary tables and has excluded it from the efficacy analyses.

In terms of FEVy, both pirbutercol 0.4 mg and metaproterenol effected
statistically significant improvement over placeb> in numbers of responders,
peak response, onset and AUC. No significant differences were detected among
active drugs.

In terms of MMF, the pirbuterol 0.4 mg dose produced significant improvement

over placebo in numbers of responders and AUC. Significant differences

favoring metaproterenol over placebo were founi in peak response and AUC. No (\-
significant differences were detected among active drugs.
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No side effects were recorded for any treatment,
7) Study #28-21 (Holten)

(3 This crossover study involved 20 patients with chronic obstructive pulmonary
disease (COPD) who were randomly assigned to single doses of placebo aerosol,
pirbuterol 0.2 mg, pirbutero) 0.4 mg and salbutamol 0.2 mg. Pirbuterol 0.2 mg
was given as 1 actuation whereas all the other doses were given as 2
actuations.

In terms of FEVy], all three active drugs effected statistically significant
improvement over placebo in onset, peak, AUC and number of responders. No
significant differences were detected among active drugs.

In terms of MMF, the 0.4 mg dose of pirbutero! produced significantly more
improvement than placebo in onset, peak, AUC and number of responders.
Salbutamol showed a significant effect over placebo in onset, AUC and number

. of responders, while pirbuterol 0.2 mg produced significant improvement over
placebo in onset and number of responders. The only. significant difference
between active drugs was seen in peak response, favoring pirbuterol 0.4 mg
over the pirbuterol 0.2 mg dose.

No side effects were recorded for any drug.
8) Study #21-6 (Beumer)

This study involved 12 patients with bronciial asthma. It was similar to
study #28-2 except that a fifth treatment (0.6 mg pirbuterol) was administered
at the end of each sequence and maximum expiratory flow rate (MEFR) was
measured rather ihan MMF, For MEFR as with MMF, a clinically significant
response was 20% or more above baseline. The 0.6 mg pirbutercl data was
excluded from the efficacy analyses.

In terms of FEVy, all three active drugs were significantly more effective
than placebo in onset, peak and AUC. Salbutamol also showed a significantly
greater effect than placebo in number of responders. The only significant
difference between active drugs was seen in AUC in favor of salbutamol over
pirbuterol 0.2 mg.

In terms of MEFR, significant differences favoring active drugs over placebo
were found for salbutamol in onset, peak and AUC, pirbuterol 0.4 mg in peak
and AUC, and pirbuterol 0.2 mg in AUC only. The only significant differences
between active drugs were detected in peak response and AUC in favor of
salbutamol over pirbuterol 0.2 mg.

No side effects were reported by the patients after any of the traatment.
9) Study #60-2 {Kok-Jensen)
This study involved 1) patients with chronic obstructive pulmonary disease
(COPD). Otherwise the study was similar to study #28-2 with the exception (\h

that peak expiratory flow rate (PEFR) was measured rather than MMF. For PEFR
as with MMF, the benchmark for improvement was 20%. Two patients discontirued




the study after pirbuterol doses because of unrelated {llness and inability to
withold concomitant PRN bronchodilator therapy for the required 8 hours before
testing. These patients were removed from the efficacy analyses.

In terms of FEVy, all active drugs effected statistically significant
improvement over placebo in peak response and AUC. Pirbuterol 0.4 mg and
salbutamol also effected significant improvement over placebo in onset of
response, No significant differences were detected among active drugs.

In terms of PEFR, both pirbutero! 0.4 mg ana salbutamol effected statistically
significant improvement over placebo in onset, peak and AUC. Significant
differences were also found to favor pirbuterol 0.4 mg over placebo in number
of responders, and pirbuterol 0.2 mg over placebo in AUC, The only difference
among active drugs that approached significance was that for onset of
response, which favored salbutamol over pirbuterol 0.2 mg (.05<p<,10).

A single side effect was reported in this study. The patient was on
pirbuterol 0.4 mq.

-

10}  Study #68-1 (Lulling)

Fourteen patients with chronic obstructive pulmonary disease {COPD) received
single doses of 0.4 mg pirbuterol, 0.2 mg salbutamol and placebo. The
pulmonary functicn tests measured were FEVy and PEFR. One patient received
only pirbuterol while another received only salbutamol. These two patients
were excluded from the efficac:r analyses.

In terms of FEVy, both active drugs effected statistically significant
improvement over placebo in onset of response, peak response, AUC and number
of responders. Pirbuterol 0.4 mg provided significantly more improvement than
salbutamol in peak response and AUC,

In terms of PEFR, both active drugs effected significantly more improvement
than placebo in peak response and AUC. Pirbuterol 0.4 mg also effected
significant improvement over placebo in onset of response and number of
responders. No significant differences hetween active drugs were detected.

No side effects were recorded.
11)  Study #65-1 {Schanning)

This study was conducted on 12 patients with chronic obstructive pulmonary
disease (COPD). This study was similar to Study #28-2.

In terms of FEVy, all active drugs effected statistically significant
improvement over placebo in AUC. Salbutamol and pirbuterol 0.4 mg also
effected significantly more improvement than placebo in peak response and
onset of response respectively. No significant differences among active drugs
were detected.

In MMF, both pirbuterol 0.4 mg and salbutamol effected statistically

significant improvement over placebo in peak response and AUC. Pirbuterol

0.4 mg aiso provided a significantly shorter onset of response than placebo (\-
whereas for the same measure the difference was only nearly significant for
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salbutamol-vs. placebo (0.059<.10). No significant d:fferences among
active drugs were detected, although salbutamol was favored over pirbuterol
0.2 mg for peak response to a nearly significant extent (0.05<p<.10).

No side effects were recorded.
12) Study #63-2 (Schindl)

This study involved 20 patients with asthma (unspecified) and chronic
bronchitis. The design was similar to Study #28-2. In terms of FEVy, al)l
active drugs effected statistically significant improvement over placebo in
peak response and AUC. Significant differences also favored pirbuterol 0.4 mg
and salbutamol over placebo in peak response and number of responders. No
significant differences between active drugs were detected.

In terms of MMF, pirbuterol 0.4 mg effected statistically significant
improvement over placebo in onset of response and AUC., Salbutamcl showed a
significant effect over placebo in onget of response. No significant
differences between active drugs were detected.

ror GA/Vtg, all three active Jdrugs effectec statistically significant
improvement over placebo ir. number of responuers, onset of response, peak
response, and AUC. No significant differences between active drugs were
detected.

No side effects were reported in this study.
13)  Study #61-3 (Van der Straeten)

This crossover study involved 14 patients with chronic obstructive pulmonary
disease (COPD). These patients received single doses of 0.4 mg pirbuterol,
0.2 mg salbutamol and piacebo on each of 3 days. Pulmonary function tests
performed were FEV, and GA/Vtg.

Both active drugs effected st.tistically significant improvement over placebo
for number of respenders, onset, peak and AUC for both FEVy and GA/Vtg. The
only S1gn1f.cant difference between active drugs was detected in peak response
for FEVy in favor of pirbuterol 0.4 mg over salbutamol.

No side effects were reported in this study.
14)  Study #74-1 (Verstraeten)

Twelve patients with chronic obstructive pulmonary disease (COPD) were
randomly assigned single doses of 0.4 mg pirbuterol, 0.2 mg salbutamol and
placebo on consecutive days. Pulmonary f.nction tests measured were FEV,
and forced vital capacity (FVC). One pat.ent did not satisfy the protocol
criterion of cshowing 15% improvement in the reversibility test and was
excluded from the efficacy analysis,

In terms of FEVy, pirbuterol 0.4 mg effected statistically significant

improvement over placebo in number of responders, onset of response, peak and
AUC. Salbutamol had a significantly better effect than placebo in onset and (\h




AUC only, although the difference in peak response was nearly significant
(0.05<p<.10). No significant differences between active drugs were
detected.

In terms of FVC, both pirbuterol 0.4 mg and salbutamol effected statistically
significant improvement over placebc in onset and AUC. No significant
differences botween active drugs were detected.

No drug related side effects were recorded.
15)  Study #70-1 (Ulmer)

This study invoived 12 patients with chronic bronchitis and chronic bronchitis
associated with emphysema who were randomly assigned to receive singlie doses
of 0.2 mg pirbuterol, 0.4 mg pirbuterol, 0.2 mg fenoterol and placebo.
Pirbuterol 0.2 mg and fenoterol were administered in 1 actuation, the other
treatments in 2 actuations. Airways Resistance (RAW) was measured by
Plethysmography. For RAW, the benchmark response was 20% over baseline.

In terms of RAW, both 0.4 mg pirbuterol and fenoternl erfecied statistically
significant improvement over placebo in peak response ard AUC. The 0.2 mg
pirbuterol dose showed a significantly greater effect than placebo in peak
response. Significant differences favored fenoterol over both doses of
pirbuterol in AUC and over the 0.2 mg pirbuterol dose in peak response. The
fenoterol vs. pirbuterol 0.4 mg differeace in peak was only marginally
significant, with 0.05<p<.10.

No side effects were reported on any treatment.
B. Reviewer's Comments on Single-dose, Placebo-controlled Studies.
Derived efficacy variables (response, onset, duration, peak and AUC) appear to

have been extracted properly from data. Dr. Nicklas considers that the
definitions applied by the sronsor were clinically appropriate for reducing

the large amount of data ~ . 1 pulmonary function tests to a smaller set of
meaningful efficacy cr’ .. :a. However, he does not feel that studies of a
single dose administr @ .. of this bronchodilator are as clinically relevant

to its actual prescrived use as are long term 12 week trials,

It should be noted that the decigns of these studies (crossovers with multiple
active controls) were not balanced for residual effects; for each study the
validity of results depends on the assumption that the baseline bronchial
condition of each patient remains stable throughout the trial (i.e., pulmonary
function should return to the initial baseline level prior to each test). To
this end, protocols required that other bronchodilators be discontinued at
least 6 hours prior to drug evaluation. However, there was no check on
patient adherence to this requirement and it is not clear that the length of
washout periods was sufficient to discount the influence of previously tzken
drugs. An analysis of baseline values before administration of drug would
help rule out studies where there were problems. In this reviewer's obinion,
the general consistency among the results of the studies would not necessitate
such a check for this submission,




In some studies, the Sponsor has done a poor job of double-b]inding the
pirbutero] 0.2 mg treatment. |t was only double-blinded in 1 out of the |2
clinical trials in which this dosage was tested, The pirbuterol 0,2 mg data
should not have been antirely exclyded from the efficacy analyses even when it
was only partially blinded because of the additional information that it might
provide,

2. Long-term multi-dose comparatiyve studies

A.  These 12-week Parall:l comparison studies were designed to address the
questions of comparatiye efficacy, tolerance and sifety of multiple doses of
pirbutera) acetate aergsgl, Metaprotereng] 3erosol was ysed as the standarg
compar stive agent. The Studies enrolleq Patients with intrinsic asthma,

demonstrate reversidility of bronchospasm on the st evaluation day. The
daily dosages of pirbutero] and metaproterengl were 0.4 mg q.i.4d and 1.3 mg
q.1.d. respectively, pripp to being assigned to active drugs, Patients had a
One-week placebg washout perigd,

In these Studies the question of possible tolerance development wWds assessed
from two points of view;

testing whet ke - the mean slopes of the drug groups were equal Using a two
sided t-tegt.

The second method ysegq by the Sponsor to address whether the two drug
groups were showing comparable tolerance wag by tabulat1ng the number of
Patients Showing “tolerance" On each drug, The SPONsSor has definad a
patient to shoy drug "tolerance” jf he fails tq respond during his last
three vigitg after having responded at an earlier visit, Since S0 few
patients showeq tolerance atcording to the sponsor's definition, the

In these long term studies, the question of whether the drugs were of
comparable efficacy was also assesged from two FOInts of view, (\h

an B HL&- ol
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- Peak and AUC effects at the end of 12 weeks of therapy.
- Average peak and average AUC across all clinic visits.

The sponsor has indicated that prior analysis of the efficacy data at week 12
had indicated that they were badly skewed so Normal theory tests would be
inappropriate. Non-parametric tests were considered by the sponsor to be
unnecessarily inefficient because of the large number of patients involved.

As » compromise the sponsor chose to transform the individual patient-specific
values by taking the inverse hyperbolic sine. The sponsor claims that this
transform will stabilize the variance for distributions whose variance is a
quadratic function of the mean, a condition he claims to hold true for a large
class of skewed distributions. The sponsor further claims that it can be
applied to data which has a large positive skew but for which some negative
values can occur (which cannot be done for the log or square root

transforms). For each of the transformed efficacy measures, the sponsor
compared mean valiues of the 2 drug grours using a t-test,

1) Multi-center mylti-dose double-blind study (Protocol A) (Studies #13-5,
47-2, 32-1, 35-1, 09-5, 46-3, 15-1, 20-6). '

The original protocol (protocol A) called for the first active drug
measurements to be taken after two weeks. After patients were started on
protocol A, it was suggested by the FDA that the protocol be modified in order
to investigate the possibility of tolerance developing in the first two weeks
of chronic therapy. The new patients (under protocol B) were given a week of
placebo as before, but the dose given in the morning of the final day of the
placebo week and for which pulmonary function tests were measured was to be
the first dose of active medication for that patient,.

This analysis inciuded patients from only seven of the eight clinics. Study
#09-05 (Spector) did not enroll any patients under protocol A. There were 34
patients in the pirbuterol group and 28 patients in the metaproterenol group.
One patient from the metaproterenol group was excluded from the efficacy
analyses because he only had one clinic visit.

An inspection of the table of concomitant bronchodilator therapy while on
active drug revealed that 31 out of 34 patients on pirbuterol took
aminophylline oral, comb. as compared to only 1 out of 28 patients on
metaproterenol.

The sponsor concludes that patients in the pirbuterol group responded
significantly better than those in the metaproterenol group with respect to
the average AUC for FEVy across all clinic visits. Results almost reached
significance (p=.06) with respect to FEFg5g average AUC across all c¢linic
visits. No significant differences between drugs were detected for either
FEVy or FEFgg in peak at week 12, AUC at week 12 and average peak across
all visits.

There was no statistically significant trend to indicate a deCrease 4cross
time in FEVy in either the pirbuterol or metaprotereno} groups, on the basis
of the number of patients responding, peak response, AUC or duration of E

response. The sponsor reports that a single patient from both the pirbutero!
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and metaproterenol groups showed “tolerance" in FEVy. The results for
FEFgo were identical wiin the exceptions that duration of response was not
assessed and 2 patients in each group showed “tolerance”.

There were 24 side effects during pirbuterol therapy and 20 side effects
during metaproterenol therapy. The majority of side effects reported during
pirbuterol therapy were of the UNS type: nervousness, followed in frequency by
rnausea, dry mouth and tremors. All side effects reported due to pirbuterol
were of the mild and moderate type. Metaproterenol patients had 7 severe side
effects.

2) Multi-center multi-dose double-blind study (Protocol 8) (Studies #13-5,
47-2, 32~Y, 35-1, 09-5, 45-3, 15-1, 20-6).

Under protocol B, new patients were given active drug in the morning of the
Tast day of the placebo week to check whether tolerance was developing during
the first two weeks on drug.

There were 66 patients in the pirbutérol groups and 67 patients in the
metaproterenol group. Eight patients in the metaproterenol group had only one
clinic visit and thus were excluded from the efficacy analysas,

An inspection of the table of concomitant bronchodilator therapy while on
active drug revealed that 10 out of 66 patients on pirbuterol took
aminophylline oral, comb., as compared to only 2 out of 67 patients on
metaproterenol, :

There were no significant differences between drugs in the efficacy measures
for either FEVy or FEF?O although the average AUC across all visits for

FEVy was nearly significant in favor of pirbuterol over metaprotereno)
(p=.06).

The sponsor found no statistically significant linear trend to indicate a
decrease in FEVy or FEFg5g acress time in either treatment group, based on
numbers of patients responding, peak response and average (AUC) response. The
observed FEVy at 240 minutes as a percentage of the peak FEVy, which was

used as a surrogate for duration of response. showed a significant Z:crease
over time for the pirbuterol groups and a nearly significant decreace for the
metaproterenol group (p=0.08}.

In terms of individual patient faiiures to respond in FEVy, only 4 out of 59
patients on pirbuterol and 3 out of 47 on metapro*terenol showed “tolerance".
For FEFg5q, the corresponding numbers of patients showing "tolerance" were 5
out of 59 and 2 out of 50 for the pirbuterol and metaproterenol groups
respectively.

Forty side effects were reported in the pirbuterol group and 30 side effects
were reported in the metaproterenol group. One patient in each group
discontinued treatment because of side effects. Two side effects on
pirbuterol were reported as severe {tremors and dry mouth). There were 3 side
effects reported as severe on metaproterenol.
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3) Study #14-4 (Bernstein)

The pirbuterol and metaproterenol groups had 20 to 21 patients respectively.
A11 patients were taken off cromolyn sodium before entering the study.

No significant differences between treatments were seen in any of the efficacy
measures 3although the average peak across weeks 2 to 12 for MEFR was nearly
significant in favor of pirbuterol (p=0.08).

There were no statistically significant linear trends over time in number of
patients responding, peak response, AUC or duration of response for either
treatment in both FEVy and MEFR. For FEYy duration of response, a

comparison of the two slopes (average rates of change) achieved near
significance in favor of metaproterenol (p=.058). The average slopes for this
measure were -0.791 and 1.631 for pirbuterol and metaproterenol respectively.

One out of 13 patients on pirbuterol and 2 out of 15 patients on
metaproterenocl showed “tolerance" for FEVy. For MEFR (the sponsor's table
labeled it MMF), 3 out of 15 patients _on pirbuterol and 2 out of 13 patients
on metaproterenol showed "tolerance".

There were 9 side effects in the pirbuterol group and only 3 in the
metaproterencol group. A1l side effects were of mild or moderate severity.
One patient on pirbuterol died of an acute fulminant asthmatic attack
superimposed on atherosclerotic heart disease. He was on pirbuterol therapy
for 6.5 weeks. Another patient in the metaproterenol group died of an acute
myocardial infarction. Neither death was considered by the sponsor to be
drug-related.

4) Study #21-8 (Beumer)

The pirbutercl and metaproterenol groups each had 19 patients. The protocol
excluded all patients on cromolyn sodium.

No significant differences between drugs were detected in the efficacy
parameters measured.

There were no statistically significant linear trends over time in number of
satients responding, peak response, AUC or duration response for either
treatment group in both FEVy and MEFR, For FEVy duration of response the
comparison of the two average rates of change achieved near significance in
favor of metaproterenol (p=0.09). The average slopes for this measure were
-0.9, and 0.56 for pirbuterol and metaproterenoi respectively.

One out of 16 patients on pirbuterol and 2 out of 1% patients on
metaproterenol showed "tolerance" in FEVy., For MEFR, no patient showed
"tolerance" for either treatment,

The only 2 side effects reported were in the metaproterenol group. One

patient in the metaproterenol group died. Death was thought to be related to
pulmonary embolism or mycardial infarction.

-
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5) . Study #63-3 (Schindl)

The pirbuterol and metaproterenol groups each had 18 patients. This study
analyzed MMF and GA/Vtg ir addition to FEVy.

No significant differences between drugs were detected in the efficacy
parameters measured for the 3 pulmonary function tests analyzed.

B

There were no statistically significant linear trends over time in number of
patients responding, peak response, AUC or duration of response for either
treatment in FEVy, MMF or GA/Vtg.

No patient on either treatment showed “tolerance" in any of the three
) pulmonary function tests analyzed.

There were 11 and 17 side effects reported in the pirbuterol and
metaproterenol groups respectively. All were mild to moderate in severity.

B. Reviewer's Comments On the Long>Term Multi-Dose Comparative Studies

The use by the sponsor of the inverse hyperbolic sine transformation for the
efficacy analyses has not been justified. This transformation will only
stabilize the variance for distributions whose variance is exactly
[1+(mean)2] and not any quadratic function of the mean as indicated by the
sponsor. The sponsor did not provide any evidence that the variance was a

b gquadratic function of the mean. The sponsor used the transformation to gain
additional power to detect treatment differences via normal theory tests, but
has not demonstrated that the transformed data are normally distributed.

The sponsor has found only one significant difference between treatments in
the long-term efficacy analyses. This difference was detected in the study
(Protocol A) with the large disparity in the use of aminophyliline oral, comb.
between the two treatment grcups.

The sponsor has addressed the question of drug tolerance by estimating a
1inear least squares slope for each patient across all visits for number of
responders, peak response, AUC and duration of response. The sponsor has then
tested whether the mean slope was significantly different from zero. Although
these analyses can be informative, a linear slope may not demonstrate the
tolerance that develops either because of the intrinsic variahility of the
pulmonary function test measurements or because the response pattern is
extremely different from a linear relationship. It would seem appropriate to
include a comparison of data from each clinic visit with the results of the
first period on active drug. At each visit, a Wilcoxon signed-rank test could
be used to test for a significant change in pulmonary function measures from
the first on-drug visit. Likewise, a Wilcoxon rank sum could be used to
determine whether the two drugs are showing comparable tolerance at each
clinic visit.

3. Open Multi-dose Studies (Study #21-7, 25-2, 77-1, 39-3, ¢93-1, 78-1, 38-1,
54-3, 53-2, 57-1, 31-3, 7°-1, 73-1, 74-2, 21-9)
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Of the other 15 open studies submitted by the sponsor, only (Study #21-9) was
of more than a month duration and hence most were insufficient to measure drug
tolerance, :

In study #21-9 (Beumer), 25 patients received pirbuterol aerosol for periods
up to 14 months. All patients had shown at least 15X improvement in FEV,
after isoprenaline aeroscl 0.16 mg at the start of the previous study #21-8.
Patients were permitted to adjust their own doses of pirbuterol, but the most
frequently used dose was 0.4 mg either t.i.d. or q.i.4. Eight patients used
oral salbutamol on a regular basis. On test days at intervals of
approximately 4 to 6 weeks during the study, FEV] was measured immediately
before and at 30, 60 and 120 minutes after the morning dose of aerosol.

In study #21-9, the sponsor fit linear least squares slopes over time to the
percent improvement in FEVy averaged over the two-hours post dose period.
Using a Wilcoxon Signed Rank statistic, 90% confidence intervals were computed
for the median slope estimate. For the 15 patients who did not receive
salbutamol on a regular basis, this interval was (-1.242, 0.439). The
observed median for these patients wds -0.217. Thus although response to
pirbuterol tended to show a decrease over time, it was not significantly
different from zero.

In these 15 open studies (262 patients) there were 72 side effects (17 in
study #71-1) of which 10 were considered severe (cough, non-productive (2);
dyspnea (2); nausea (2); tachycardia; depression; confusion; syncope). Seven
patients discontinued treatment because of their side effects. One patient in
Study #74-2 (Verstraeten) died of an asthmatic attack 3 days after pirbuterol
therapy. The investigator is of the opinion it was nct drug related.

4. Overall Conclusions

Single doses of pirbuterol at either 0.2 mg or 0.4 mg were found to be
superior to placebo in improving pulmonary function of patients with asthma
and chronic bronchitis., The acute effect of a single dose of pirbuterol
0.4 mg is comparable to that of a single dose of metaproterenol 1,3 mg or
saltutamol 0.2 mg while it appears to pe somewhat inferior to 0.2 mg
fenoterol. The sponsor has not provided sufficient data to evaluate the
comparative efficacy of pirbuterol 0.2 mg with the other active drugs. The
0.2 mg dosage of pirbuterol was only double-biinded in 1 out of the 12
clinical trials in which this dosage was tested.

Pirbuterol 0.4 mg Ltid/qid and metaproterenol 1.3 mg tid/qid provided
comparable efficacy in the chronic treatment {12 weeks) of patients with
asthma and chronic bronchitis.

The sponsor has attempted to address the question about whether drug tolerance
develops by fitting a linear least squares slope to efficacy data for each
patient over time, and then testing whether the mean slope was significantly
different from zero. Although this test is a reasonable general approach to
the protlem, it is insufficient to evaluate all aspects of drug tolerance.

.
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5. Comments to be Communicated to the Sponsor

A. Though administration of a single dose of 0.4 mg pirbuterol aerosol has
been shown to produce acute improvement in pulmonary function relative to

- placebo, none of the placebo-controlled, single dose comparative studies

- directly address the efficacy and safety of pirbuterol under prescribed
conditions of chronic tid/qid dosing.

B. In single-dose studies, the sponsor should have employed appropriate
techniques to double~blind the 0.2 mg dose of pirbuterol. Even if its
administration was only partially blinded, all data collected for this dosage
should still have been included in efficacy analyses and summary tables. It
would be justifiable to qualify any comments about it performance in
discussions of the efficacy findings.

C. In the analysis of chronic dosing studies, the sponsor has given
insufficient justification for the use of the inverse hyperbolic sine
transformation. This transformation will only stablize the variance if it is
exactly [1+(mean)?] which has not been demonstrated. We would not consider
it appropriate for the sponsor to perform such a transformation unless they
can show that the transformation produces more appropriate analyses.

D. The test using linear slopes may fail to detect drug tolerance in many
situations either because of the extreme variability of pulmonary function
tests or because of the non-linear nature of treatment response. In the 12
vigek comparative trials, tne sponsor should perform additional tests tao check
whether tolerance developed. This could be done by comparing the pulmonary
function tests measured on each visit period with those measured after the
first period of active drug. At each visit, a Wilcoxon signed-rank test could
be used to test for a significant change in pulmonary function measures from
the first on-drug visit. Likewise, a Wilcoxon rank sum test could be used to
determine whether the two drugs are showing comparable tolerance at each
clinic visit., Efficacy variables analyzed might include peak, AUC and number
of responders for FEVy. It is realized that this involves a lot of multiple
comparison tests, but they should help in the determination about whether
tolerance develops.

E. It appears from the studies conducted under protocols A & 8 that
pirbuterol and metaproterenol are comparable in terms of efficacy. However,
we are concerned that the disparate use of aminophylline (31 out of 34
virbuterol patients vs. 1 out of 2B metaproterenol patients in the study under
protocol A and 10 out of 66 pirbuterol patients vs 2 out of 67 metaproterenol
patients in the study under protocol B) could have been the cause of the
apparent comparable efficacy of the two treatments. We wopld Jike you to
comment upon this possibility. ;? /}%{é&é:i”

James R, Gebert, Ph.D.
Mathematical Statistician

-
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Statistical Review and Evaluation

Date: AG 23 1gh
NDA #: 19-009/Drug Class:1C
Applicant: Pfizer, Inc.

Name of Drug: Exirel (pirbuterol acetate) Inhaler

Documents Reviewed: Vol. 2.1 dated 11/13/84 and NDA amendment dated 4/11/85

Background

A statistical review (3/22/84) cited several deficiences of the 4/21/83 NDA
sggm}sigon which were communicated to the sponsor by HFN-160 (FDA letter dated
9/24/84). ~

In a telephone conversation on 10/2/84, this reviewer and Pfizer's
statistician, Dr. David Salsburg, agreed on the additional analyses which

would be required to address our concerns whether tolerance to pirbuterol was
developing over 12 weeks of treatment.

Yolume 2.1 {(11/13/84) of this submission contains the results of these
analyses. The NDA amendment includes the sponsor's response to this
reviewer's request in another telephone conversation (3/19/85).

FDA's Comments and Sponsor's Response

A. Though administration of a2 single dose of 0.4 mg pirbuterol aerosol has
been shown to produce acute improvement in pulmonary function relative to
placebo, none of the placebo-controlled, single dose comparative studies
directly address the efficacy and safety of pirbuterol under prescribed
conditions of chronic tid/qid dosing.

The sponsor stated that the single-dose studies provide the most appropriate
setting in which to evaluate the "absolute"” (relative to placebo) and
"comparative" efficacy, degree of effect, time to onset and duratfon of effect
of a new bronchodilator. At a meeting with the sponsor on 1/11/85,

Dr. Nicklas indicated that these parameters should be measured in multi-dose
studies since this was very important in labeling; values of these parameters
from single-dose studies could also be included in the label, if the sponsor
wished to provide them.
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B. In sing}e-dose studies, appropriate techniques should have been loyad

to double~biind the 0.2 mg dose of pirbuterol. Even if its administration was
only partially blinded, all data collected for this dosage should still have
been included in efficacy analyses and summary tables. It would be

Justifiable to qualify any comments about its performance in discussions of
the efficacy findings.

The sponsor was requested by the Division of Biometrics to include an analysis
of peak FEVy response for the four studies that were inadequately blinded.

In the two studies involving the 0.2 mg dose, both doses (8.2 and 0.4 mg) of
pirbuterol were cignificantly better than placebo but showed no significant
differences from each other or from metaproterenol. The sponsor stated that
in the overall analysis of all studies combined, an increase in duration of
action was associated with increased dose.

C. In the analysis of chronic dosing studies, insufficient justification was
provided for the use of the inverse hyperbolic sine transformation. This
transformation will only stabil{ze the varfance if 1t is exactly

[1 + (mean)2] which has not been demonstrated. We would not consfder {t
appropriate to perform such a transformation unle.s the transformation can be
shown to produce more appropriate analyses.

The sponsor stated that the transformation was used to make the data more
symmetric. This was illustrated with two plots of tne Parzen-kernel type
density estimators for the average peak FEVy of the metaproterenol
patients.

Although the density appearad more 1ike a normal distribution after the
transformation, the sponsor did not test the transformed data for normality.
If the data are not normally distributed, significance levels based on
standard normal theory are inaccurate. For this reason, a non-parametric test
was requested.

The sponsor performed a Wilcoxon rank sum test for peak FEV; (averaged over
visits) to compare treatment groups. No significant differences between
pirbuterol and metaproterenol were detected in the analyses of protocol A and
protocol B.

D. The test using 1inear slopes may fail to detect drug tolerance in many
situations efther because of the extreme variabiiity of pulmonary function
tests or because of the non-linear nature of treatment response. In the 12
week comparative trials, the sponsor was asked to perform additional tests to
check whether tolerance developed.

The sponsor stated that the slope analyses were not intended to characterize
the nature of any trend over time and that, if there was a monotone trend over
time, then a patient-specific estimate of linear slope should be sensitive to
that trend. This reviewer does not entirely agree with the sponsor’'s
explanation because there are important cases where the trend would rot be
monotone with the development of treatment tolerance.



This reviewer requested and the sponsor agreed to perform a non-parametric
analysis that does not require a monotone trend assumption. As agreed upon in
a telephone conversation, the sponsor performed the Friedman's two-way
non-parametric ANOVA on four measures of FEV} response (peak, area under the
curve, the categorization of FEY, response and duration of response) for the
pirbuterol patients in separate analyses of protocols A and B.

Reviewer's Comments

Table (7) supplied by the sponsor lists the sum of within patient ranks at
various visits for the response variables in protocols A and B and the results
of the Friedman ANOVA test. Only patients on pirbuterol who showed a response
on all seven visits were included in the analyses. However, this included
almost all patients (33/34 under protocol A and 59/66 under protocol B). The
results for protocol B were not statistically significant. Multiple
comparisons among the on-treatment visits (Weeks 2 thru 12) showed no
significant differences for protocol A. The significant differences noted 1in
table 7 for protocol A seem therefore to be attributable to the results at
week 0 being lower than the results at_the later weeks. The results at week 0
for protocol A were from a run-in placebo period whereas the results from week
0 for protocol B were measured after the use of pirbuterol.

The results at Week 2 and Week 12 for FEVy duration, peak and AUC {worst
case analyses) were also compared. No significant differences between the
resuits at Week 2 and those at Week 12 were detected for either pirbuterol or
metaproterenol.

E. It appeared from the studies conducted under protocols A and B tha‘
pirbutero? and metaproterenol are comparable in terms of efficacy. However,
we were concerned that the disparate use of amino?hylline {31 out of 34
pirbuterol patients vs. 1 out of 28 metaproterenol patients in the study under
protocol A and 10 out of 66 pirbuterol patients vs. 2 out of 67 metaproterenol
patients in the study under protocol B) could have been the cause of the
apparent comﬁarable efficacy of the two treatments. We asked the sponsor to
comment on this possibilfty.

The sponsor pointed cut a transcription error in Protocol A. There were only
3 patients (not 31) using aminophylline under protocol A. Furthermore, the
sponsor considered it more appropriate to focus on xanthine therapy in toto
(including both aminophylline and theophylline) to evaluate the comparability
of treatment groups. When patients on either form of xanthine therapy are
counted, the figures were:

Protocol A: Pirbuterol 24/34, Metaproterenol 21/27
Protocol B: Pirbuterol 54/66, Metaproterenol 57/59

Thus, there did not appear to be a great imbalance between groups in the use
of concomitant xanthine therapy; the slightly greater use in the
metaprotercnol group would not tend to favor the study drug.



Conclusions

The sponsor has adequately addressed all of the statistical deficiencies cited
in FDA's letter of 9/24/84. The results of the clinical trials for this NOA
discussed 1n this review and the previous statistical review, can be
summarized as folluws:

1. A single dose of pirbuteral 0.4 mg was found to be superior to
Blaceg?t}n improving pulmonary functions in patients with asthma and chronic
ronchitis.

2. The acute effect of a single dose of pirbuterol 0.4 mg was
comparable to that of a single dose of metaproterenol 1.3 mg or salbutanol
0.2 mg.

3. Pirbuterol 0.4 mg tid/qid and metaproterenol 1.3 mg tid/qid
provided comparable efficacy in the chronfc treatment (12 weeks) of patients
with asthma and chronic bronchitis. For improvement over pre-dose baseline
(measured at each visit), the results of the largest 12-week trrial (nrotocol
B) indicated that, with 95% confidence, pirbuterol might be 7.94% worse than
metaproterziiol for average weeks 0-12 veak FEVy or as much as 20.32% better
and might be only 0.17% worse for average weeks 0-12 AUC FEVy but as much as
19.92% better than metaproterenol. The avera e weeks (-12 peak FEV
improvement over pre-dose baseline were 29.79% and 26.85% for pirbulerol and
metaproterenol respec:ively. The average weeks 0-12 AUC FEVy improvement
over pre-dose baseline were 12.16% and /7.52% for pirbuterol and metaproterenol
respectively.

4, Althou;.. the data is sug?estive that some tolerance to chronic
pirbuterol develops [see rank sums in table 7], the sponsor's analyses (some
at the suggestion of the reviewer) did not detect any significant (p< 0.05)

tachyphylaxis. 0 .
0 /\-W
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TABLE (7)

FRIEDM IN'S ANOVA'S COMPARING ACUTE RESPONSES TO PIRBUTEROL ACROSS VISITS

Sum of Ranks Within Patlent:

L ! S ! Wi o { Hk 2 1 Wk 4 1 W6 ) Wc 8 Wk 10 Wk 12 !
H e d Laaentiad | e e e P e
¢ Protogel A (N=33)| | I ! ! 1 ! ]
{ Peak FEVa=l ! 55.5 | 138 | 146.5} 146 ! 15T | 135 | 146 }
! AUC FEV=1 I 71.5 | 138.51 146 | 154,51 148.5! 129" | 136 !
{ 3-Way Response | } | | } ! ! !
|  FEV=1 P 74,5 ) 145 ) 180 ] 152 ) 46 ] 12B.5 ) 138 )
! Duration FEV-1 | 70.5 | 142.5) 143.5! 144.5{ 15t 1} 132.5 | 1‘0 S §
H ! | ! ! | | |
| Protocol B (W=59)| | I | ! R ! {
{ Peak FEV-1 {t 210 | 265.5| 246 | 230.51 255.5} 216.5 | 228 - |
| . AUC FEV=1 } 217.5) 263 | 2u2~ | 246.5) 238 ! 227.5 | 217.5 |
! 3-Way Response | ! | | | i ] !
| FEV~1 1 233 | 268 | 218.5] 242 | 2U45.5] 222 | 225 }
{ duration FEV-1 | 253 | 263 | 227 | 234,5} 224,58} 222 | 228 |

ey Sd G S S A P SR S s B A e - A S S AR A s AF Ebalin S de S A A Su-n wp wipel ol vt

- L .- ——anp or's = D P

! } Protocol A | Protocol B !
! l e D
2 -

§ R TR Ml Tl S W it
| Peak FEV=-1 j 46.26 ) <.001 | 9,08 "} 0.17 }
! AUC FEV~-1 | 30.5%, ! <,001 } 5.94 |} 0.u3}
| 3-Way Response | ! | | |
! FEVet | 27.17 ) <€.001 ] 6,02 | 0.42 |

} !

| Duration FEVa! 29.86 | <001} S.42 | 0.49
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NDA-19, 009

Applicant:

Sumsary Baals of Approval

Drug Generic Name:
Pirbutarol Acstate

Irade Name:

Pfizer, Inc. EXIREL Inhaler
Groton, Connecticut

II.

III.

Iv.

Indications for l}ﬁ:

EXIREL Inhaler i3 indicated for the relief of acute bronchospamm in
patients with ghronic raversible cbstructive airway disease (extrinsic
asttma, intrinsic asthma and chronic bronchitis/emphysema).

Dosage form, route of administration ard recommended dosage:

Metered dose aerosol, oral :Inhalation, for adults and children 12 years
and older one inhalation (0.2 mg) or two inhalations (0.4 mg) repeated
at §-6 hour intervals depending upon response,

Manufacturing and Control:

Remains under review.

Pharmacology:

A.

Pirbuterol is a potent long-scting sympathomimetic bronchodilator
vith selectivity for pulmonary beta renergic receptors. Thia
selectivity has been demon: :rated pllarmacologlcally on isolated
guinea pig tissue which rowed a tracheal szc.ru.e B, muscle
selectivity index 9 time.. that of albutercol<and 1500 times that of
isoproterenol sugges ‘ng a greater safety margin for pirbuterol
vis-a-vis cardiotor -~1ity. In conscious gwinea pigs, pirbuterocl
antagonized both ui--- -sie and soevyloholine-induced
bronchooconstriztion w.d "microshock” anaphylazis., Pirbuterol and
other beta-adrenergic agoniats antagonizs the ircreass in cutanecus

.vasgular permesbility mediated by histamine released from mast cells

vis IgE (immunoglobulin E) bu® not that due to exogenous histamines.
It is balieved that this action iz axerted by stabilizing mast cell
membranes through cyclic AMP elevation,

Pirbuterocl appesrs to be well sbsorbed following oral sdministration
to man and to rats and dogs (the toxicology spacies). Peak human
plamms concentrations are sbout 6 snd 10 ng/ml after aingle oral
sdministration of the recommended doses of 10 and 15 mg. At the
highest doses of oral toxicology studies, peak plamma concentratisna
vere 1600 and 280 ng/ul in dogs and rats, respectively. Drug is
slowly absorbed in man, with peak concentrat.ons at 2 to 3 hours;
levels decline thersafter with a mean half-life of 2.2 hours, Thus,
levels at 6 hours are generally still one-third to one-half of peak

Loy .1 l|||



c.

ooncentrations. The profile of plaama concentrations in man does
not change upon repeated administration of pirbuterol. These dats
are consistent with the duration of bronchodilstor effect
demonstrated in the oral clinical atudies.

When sdninistered to man by seroscl, plassa ooncentrations are below
the limit of detection, as predicted by extrapolation from higher
oral doses. This is consistent with the excellent t-leration of
pirbuterol aerosol in man in terms of systemic side effects. Drug
appears to be well absorbed, howsver, with sbout 50 percent of the
dose appearing in wrine as drug plus metabolite. The presence of
sbout half of the excreted material in the 6-28 hour urine suggests
relatively slow sbsorption from the sites of deposition in the
respiratory tree, This data parallels very closely tne clinical
results. Approximately 753 of patienty were still displaying 70% of
their peak effect at 4-5 hours. The duration of ictiom of
pirbuterol asrosol is significantly longer than that of
metaproterenocl. When administered by aerosol to rats, pirbuterol
wa3 deposited at high concentrations (100 x plasma) in the larynx,
trachea, and lung. A similar pattern wvas seen in dogs.

Pirbuterol is metabolized in the rat by glucuronide conjugstion .and
in the dog and man by sulfate conjugation. A4 considerable fraction
of the dose is alsoc sxorsted by 1l three species as unchanged
pirbutercl. Drug and metabolite ars clearsd primarily via the feces
of rats and the urine of dogs and man.

Inhalation studies, deaigned to deliver daily doses of 200, 400 and
800 ug pirbuterol base’/kg/day, representing spproximately 10, 20 and
80 times the maximua anticipated daily himanr dose level (200 ug x
6), to dogs and monkeys for siz months and %o rats and rabbits in
Segaent II teratology studies, were free of adverse effects. These
axperiments were carried out by sultiple actuations of the
pirbuterol acetate (200 ug/puff) asrosol camnisters devaloped for
olinical use. The plamma levels attained were much less than t.-3s
that were measured in the corresponding oral studies.

Tha oral acute toxiaity or pirbutercol base sdministered ss the
dihydrochloride salt iz greater than 2000 mg/kg in mice and rats
providing greatsr than 2000 fold safety margirs when compared to the
human dode. MNost deaths were soute, within 1, 20 or 10 minutes
after intravenous, subcutaneous, or oral adainistration,
respectively. Thers Was no evidence of delayed toxicity. Thas
ratios of intravenous to subcutanecus to oral LD __ yalues are 1:7:60
in mice and 1:12:50 in rats. These data .-nm'jﬂm differences in
the times of development of psak blood levals following these routes
of sdministration,

The pharmacological effects of beta=adrenoreceptor stimulation such
as hypotension, tachycardia, ptosis, muscular weakness were readily
apparent in dose-related magnitude in oral and parenteral studies.
These effects were not seen in inhalation studies because of the
virtusl sbsence of measurasble blood levels,

[0 ]



The beta-sympathomimetic cardicactivity of pirbuterol uihydro-
chloride was demonstrated by tachycardia at all dose levels, 0.125
mg/kg and above, in 3-month and i-year oral and in 30-day
intravenous studies in dogs. Isolated instsnces of pramsture
ventrioular beats were noted electrocardiographically in 2/80 snimals
receiving 2 mg/kg/day orally and wvas probably related to ths high
plasms levels (>100 ng/ml) at this dose in the dog.
Electrocardiograaa weres othervise wmremarkable.

In a one month rat stidy, extremely high oral dosa levels of 500,
1500 and 3000 mg/kg/day csused slight increases in heart weight
sccompanied, in a few snimals, by foaal fibrosis of the myccardium.
The lesions occurred in the subendocardium near the apex, In a one
year rat study, siailer changes wers 3aen in 11/132 malesa at 300
ag/kg compared to T/12 control msles. The occurrence of fooal
myoosrdial fibrosis in the other groups (10, 30, 100 mg/kg) could
not be distinguished froam the age related incidence of thi3 lesion
in the control group. The "no effect level® cf cardlotoxieity in
that study was determined to be 30 ag/kg. The drug-relatad cardiac
effects are considered to have resulted from primary and reflex
cardiac beta-adrenoreceptor stimulation leading to incremsed cardiac
rate and gontractility. In rats, enlargement of the myocardial
fibers and inoreased mass of the heart in response to the inoreased
workload imposed by the hypotensive and other hemodynmmic effects of
the compound occurred following doses of 500 mg/kg and shove for 1
month and 100 mg/kg in males for 1 yemr.

4 moderate drug-related hyperkalemia coccurrsd at all dose levels (1,
3 and 10 mg/kg/day) froa three months craward in the one year dog
study and in male rats in the one year study (10-300 mg/kg). It did
sot oociur in the 2-yesr rat study in which the highast dose was 10
ag/kg. Mo alectrocardiographic, postmortem histopathological or
other chemiecal modifications were recorded which could explain
vhethar the hyperkalemis was dus %o modifications in myocardial,
renal or skeletal muscle metabolimm,

Long-term zafety and oncogemicity atudies were carried out for 23
months in rats and 18 moaths in micge at 1, 3 and 10 ng/kg
administered in the diet. In none of these studies was there
evidence of tumorigenicity. Reports that other beta-adrenergic
stisulants such as soterenol, mesuprine and sslbutamol induce
mesovarial leiomyomas prampted the sicroscopic re-evaluation of
tissue sectionsy of the mesovarial tissue of all famales in the
2%-month rat study. Thers wvas no avidence of wesovarisl timors in
that study nor in a high dose 12 month oral (10, 30, 100, 300 mg/ky)
rat study, whereas, such tusors have been reported at 12 months for
salbutamol (20 mg/kg), mesuprine (40 mg/kg) and soterenol (10

ng/kg) .

Pirbuterol dihydrochloride showea no avidence of autagenic potential
in a battery of in vitro and host-mediated microbial (imes) assays
for point mutation, and in in vivo teats for somatic oytogenetio or
germ cell effects following acute and subacute treatment.




Segment I, II and III studies in rots st oral doses of 1, 3 and 10
mg/kg caused no adverar effects on fertility, litter size, upon
fetal or maternal neali:: or upon neohatal or postnatal viability of
offapring. 7The only druj-related effect noted was a slight decrease
in hody weigh:- gain ot ten pregnant dams receiving 10 mg/ky
pirbutercl in the Segment II atudy.

Additional reproductive and teratology studies were performed in
rats at oral dose levels of 30, 100 and 300 mg/kg/day. These
experiments further confirm the safety of pirbuterol when
administered prior to mating, during pregnancy, parturition and
lactation. Nkeurological and behsvioral tests performed on F‘
offapring of pregnant dmms treat d during the period cf
organogenesis were normal, The growth, fertility and reproductive

capacity of the F, generation was normal az was the in utero
developaent of t.hl o fetuses.

In rabbit teratology studies, no d-ug-related malformetion occurred
in two oral studies conducted at 1, 3 and 10 mg/kg or in another
employing doses of 30, 100 and 300 mg/kg. Ia the latter astudy,
sbortions and fetal mortality occurred at 300 mg/kg.

Hence, pirbuterol dihydrochlcrilde, adainistered to laboratory
animals in daily doses for periods up to two years in duration
produced only effects attributable to exaggerated pharmacological
stimulation of beta-adrencreceptors in the cardiovascular system.
There wa3s no evidence of cercinogenicity, teratogeniaity or of
autagenicity in any of the studies.

Y. Madical:

A.

General Information

EXIREL Inhaler {pirbutercl acetats, metered doss acrosol) sponzored
by Pfizer, Inc, and studied under IND- is a data-xirenergic
agonist bronchodilator proposed for "the relief of rcute

broncho. peasa in paticnts with chronic reversible cbstructive airwvay
disease (extrinsic astima, intrinsic asthma and chronic
bronchitis/emphysema)”. Pirbutercol belongs to the newer group of
bronchodilators with a higher selectivity for pulmonary

betaadrenergic receptors compared to cardiac beta, receptors.

Pirbuterol has been marketed in England since 1983 ia both the oral
and aserosol form and in Japan since 1982 as the oral form. The drug
has alsc been approved in boih aerosol and oral forms for merketing
in Suitzerlend, Ireland, Demmark and Italy, and in rinciple in
Belgium and the Netheriands. Registration sutmissions have been
filed or are lmminent in eight additional European countries. There
heve been numerous publications in the medical literature on the use
of pirbuterol by oral and acroscl delivery for the treataent of
reversible cbstructiva respiratory disease.



Adequate and well-controlled studies providing evidence of efficacy
and safety:

Approach to Data Analysis

Graphic representation of group means across time for individual
parmmeters wva3s not employed for afficacy display. This tends to
distort drug effect since the kinetics of response are not identical
for all patients in a group,

Definitions which are key to the analysis of efficacy are:

1. FEV. was the primary efficacy parameter used and a
olilically significant drug effect uas defined as

an improvement over baseline of > 15% (FEV1). In
addition many studies also used MMF and/or
plethysmography. A cliniecally significant
improvement in these latter parameters was
considered co be > 20% (MMF)} and > 203 Gll‘lu_
il. Responder:
To be considered a responder, a patient was required
to have achieved a clinically significant response
(2 153 FEV.) on at least three consecutive occasions
following Arq. Mean peak response is showm a) for
responders and b) for all patients both responders
and non-responders.

111, Onset of effect:
Defined ms the firzt point in time at whioh a
clinically sigaificant effect (> 15% FEV.) i3 seen -
providing that the subsequent two spirométric
readings 2130 show a cliniesally significant effect.

iv. Duration of effect:
Determined by that point in time at which two
consecutive spirometric readinga fall below
olinigally significant levels of improvement (> 15%
FEV. >
1ro

SINGLE DOSE STUDIES

Seven adequate and well-controlled studies “ollowed a similar
protocol and compared two doses (0.2 mg, 0.3 ug) of pirbuterol
aerosol with metapro*erencl 1.3 mag and plecebo. The patterns of
statistical significance seen in these individual studies were
conpistent in establishing effiomcy for pirbutercl relative to
placebo, In comparative terms pirbuterol was coxparable or superior
to metaproterencl:



1. DOUBLE-BLIND, SINGLE DOSE, CROSSOVER COMPARATIVE
STUDY OF PIRBUTEROL ACETATE AEROSOL, PLACEBO AND
METAPROTERENOL AERQOSOLS. Dr. S. Chodosh, Boston City
Hospital, Boston, Massachusetts 02-2

a. TYPE OQF STUDY

b. NUMBER
CF PATIENTS

©. AGE AND SEX

d. DISEASE STUDIED

¢. PURPOSE OF
THE STUDY

. EFFICACY

A sungis dose randomited double-blind comparative crossover
study of pirbuterol, mataproterenoil and piacabo.

Twanty-six of whom 24 were used in the efficacy anatysis.

Thirteen females (€3 to 88 yaars)
Thineen males {38 to 68 years)

COPD (mixd, moderate and severe)
exwrinsic asthma (8)
intrinsic asthma (10)
chronic bronchitis with or without emphysama (®)

=— To determine the bronchodiiator efficacy of pirbuterol
acAtale asrosol. .

— To ecompare this effect to that of placsbo and
Mmetaprotersnol asmsoils.

— To determine stfects relative to the iaboratory and CVS
parameters and lide effects compared to placebo and
metaproteranol. |

in FEV,, pirbuterol was significantly superior to placebo in pask
effect for both 0.2 and 0.4 mg (p<0.01); AUC (p<0.001 for 0.2 mp
and p<£04Q1 for 0.4 mg). For 0.2 mg the numbaer of responders was

158 (53%) with peak of 24%. For 0.4 mg the number of responders

was 12 ({48%) with a peak of 22%.

in MMF 0.2 mg and 0.4 mg was superior ta placebo in peak sffect
©<0.01 and p<C0.05 respuctively): for AUC $<D.05 for 0.2 mg and
p<0.001 for 0.4 mg). For 0.2 mg, the numbar of rysponders was 12
30%) with & peak of 38%. For 0.4 mg tha number of respondsrs
was 12 (48%) with a peak of J2%.

Pirbuterol 0.2 mg was nearly significantly superior 1o 13 mg
mataproterancl in FEV, and MMF, AUC sfiect (8<0.10). Pirbuterdl
0.4 mg showedq significance over metaproterenal in MMF, AUC of-

fect (p<0.01).

Ongat of action for both active drugs was within 5 minutes. Dura-
tion of action of pirbuiaros (median 295 minutes} was ons hour
longer than metaprotersnol ffiedian 230 minutes)

The soirometry rasuits were supported by the subjective ratings.
The ovarall average postdoss patiant seif-ratings on each test
day wes highsr tor pirbuterol than placebo, The investigator
plobal svaiuation was aigo significant as compared to placebo
{p<0-001) for both deses of pirtuterol,

This study shows pirbulero! 1o posaess a salective sffect In reliey-
ing acuts bronchoapasm, this sifact was superior 1o that of mata-
protersnot in terms of degree and duration of response (5 hours
for pirbuterc and 1.5 fiouTs for metaproterenal). '

Pirnuterol was well tolerated and was free from adverss CVS or
ishoratory purameter sifects.



g- RESULTS

CVS: Relative to placebe and mstaprotstenc’, pirtuterol evi-
denced no clinically significant eftect on blood pressure and
puise rate. .

No effacts on EKG.

Continysua Holter Monitoring: Sixtean patiants had continuaus
Holter monitering on all test days from O to 56 hows post doss.
Therey was no increase In the tota! count of eclppics o pre-
doss to post-dose aftar any treatment.

Laboratory Psramsiers. No significant effect on laboratory
parameters.

Side Effects. Rash, itiching, dizziness and blurred vision. Simbiar
incidence was reported for metaproterenol with headachae, as the
main Compiaint.

Z DOUBLE-BLIND, SINGLE DOSE, CROSSOVER COMPARATIVE
STUDY OF PIRBUTEROL ACETATE AEROSOL, PLACEBO AND
METAPROTERENOL AEROSOLS. Dr. M.H. Grieco, Rooseveit
Hospital, New York 47-1

a. TYPE OF STUDY

“b. NUMBER
OF PATIENTS

G. AGE AND SEX

d. DISEASE STUDIED

o. PURPOSE OF
THE STUDY

{. EFFICACY

A singile doss randomized double-biind comparative crossover
study of pirbuterol, metaprotarenc] and placabo,

Twenty-six of whoin 24 were ysad in the sificacy analysis.

Tweive famalas (27 10 80 yourn)
Fourtsen males (30 1o &9 years)

CofD imild, moderate and severs)
extrinsic asthma (8)
Intrinsic asthng (1)
chronic bronchitis with or without amphyssma (8)

~ To astarmine the bronchodliator efficacy of pirbutercl
asrcaol.

~ To compars this offect to that of placebos and
mataprotaranol aerosols.

= To determine sfiects relative to the lzboratory and CVS
parameters and side eifects comparad t0 placebo and
Mataproteranol.

In FEV,, the U2 mg and 0.4 mg pirbulerol was significantly
supérior to placebo (p<0.001). Pesk FEV, was 29% for both dosss
of pirbuterol. The number of responders to 0.4 and 0.2 Mg was
70% and 350% rezpacilvely. For AUC 0.2 and 0.4 mg schisved
significances of p:{0..01 and p<0.01 respectively over placebo.

In MMF 0.2 mg pirbutersl war superior to placebo ip<0.001) for
pesk affect (32%:), number of responders (71%) and AUC. 0.4 mg
wa3 significant o <0.007) for pesk sffect (43%)

Pirbuterol 0.2 and 0.4 mg were mignificantly superiar to 1.3 mg
maiaprotersnol (p<0.05) for peak FEV, and MME, AUC respective-
Iy.

Onsat of effect for both active medications was within § minutes.
The median duration of action of pirbulerol was 200 mingtes,

approximataly ons hours longar than metaproterencl imadian 238 ;

minuted)
?

1
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g- RESULTS

The spiromeatry resuils were supportad by the subjective ratings,
Patient sellrating showed pirbuterol 0.2 mg and 0.4 mg supetior
to placebo {p ~0.05)

Investigator giobal svaluation showed simiiar resuits for 0.2 mg
(p<0.01} and 0.4 mg (p<0.05).

This study shows pirbuterol to possess a salective eflsct in reliey-
ing bronchospaam,

Eltecls are supetior to those of mataprotersnci. Onsat of effect s
prompt with a susiiined duration of action.

Pirbulerol Is well tolerated ar.d lree from adverss CVS or labcra-
tory parametar effecta.

CVS: Ralative to placebo, no svidence of a cllnically significant
sffect on biood pressure or pulss rate for pirbuterol or
meataproterenot.

No effects on EKG.

Laboratory Paramele;s. No significant effect ou: laboratory
paramaters.

Side Effects. Cough noted with activa medication but also pre-
sant with placebo.

3. DOUBLE-BLIND, SINGLE DOSE, CROSSOVER CONTROLLED
STUDY OF PIRBUTEROL ACETATE AEROSOL AND PLACEBO
AEROSOL. Dr. D. Tashkin, UCLA 46-2

a. TYPE OF STUDY

b. NUMBER
OF PATIENTS

¢. AGE AND SEX
d. DISEASE STUDIED

e. PURPOSE OF
THE STUDY

f. RESULTS

A singls doss randomized double-blind comparative crosscver
study of pirbuterol acetate and placebo serusols.

Twenty-aix of whom 24 were used in the efficacy analysis.

Three famales (S0 10 63 years)
Tweaty three males (13 10 45 years;

Bronchial asthma and bronchizal asthma associated with chronic
bronchitis. -

- To destermine the bronchodilator efficscy and dosme
response reiztionstups of pirbyterol acetats asrosol.

= To compars this sfisct 10 that of placebo.

= To maasurs tha piasm.. lavels and urinary sxcretion of the

drug.
= To determine effects reiativa to the laboratory and CVS
paramaters and sioe effects compared to piacebo. .

CVS: Reistive 1o placebo. there was no evidence of a clinically
sign_‘lcant effact on blood prassure and pulse rate,

No effecta on !  EKG.

Continuous MHalter Monitoring. Twenty four patients had con.
tinuous Holter monitoring for one hour bafare and 8-7 hours post-
dowson sach tast day. Reiative to placebo thers was Ao evidence -
of drug induced arrhythmic activity for any o the doses of pir-
buteroi. isoproterencl showed a significant §-<0.05) arhythmic
ncraasa in sctopic activity) effect.

8
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Laboratory Parametars. No significant effact on la.coratory
parsmeters.

Sige Ettects. Only few scatterad incidences of mostly mild to
masierate side sftects wers reported; ail were tolerated.

A1 the 0.2 mg dosa there was only one incidence of mikd chest
tightness and pressure.

At the 0.4 mg dosa thers wers two incldences of haadache and
ons incldence of nervousnass; all were mild In a4 verity.

No side effecit wers reported at tha 0.8 mg dosa.

PhasmacokineticsMetaboligm: Plagme and urine sgmnies ane-
lyzad from six subjects after administration of 800 mcg of pir-
butero! as7030! showed piasma lavels beiow the limit of detection
for all six subjects (2-5 ngimhy Howevar, the mean overall urinary
recovery for free pirbuterci ang pirbutercl conjugats in tha (-24
hour collections was 50.9% of the dose. This ievel was not aii-
ferent from that of orat pirbuterot.

Efficacy. All doses of 0.1, 0.2, 0.3, 0.4, 0.8 and 0.8 mg pirbuterol
ware stasistically aignificantly suparior to placabo (p<0.001) for
most measures as detarminsd by FEV, and MMF data.

Clinicaily, all doses= of pirbutercl were superior to placsbo both in
terma of number of responders and dagres of responsa. A clear
does reaponss patiam wa seen &8 the doss was increased from
0.1 mg to 0.4 mg with a p'atesuing of eflect beyond 400 my.
Responss 10 the lower doses of pirbutera! was squal 1o isopro-
terenol wifile response to higher dosss was greater.

The onast of action was 5 minutas after administration, peaked at
approximately 30 minutes and lasted for a median duratio:: of 235
mimntes.

In this study pirbuterol at optimum doses of 200-400 mg demon-
wiratad 2 selective effect in reileving acute bronchospasm
associated with bronchial asthma as supporied by the lack of #n
increase in and severity of sctopic beats, and an absenca of
tachycardia afiar single dose administration. These resuits are
supported by the absencs of detectadbls serum iewels of pir-
buterol




4. DOUBLE-BLIND, SINGLE DOSE, CROSSOVER COMPARATIVF
STUDY OF PIRBUTEROL ACETATE AEROSOL, PLACEBO AN
METAPROTERENOL AEROSOLS. Dr. . Pariente, Clichy,

France 314
s. TYPE GF STUDY

b. NUMBER
OF PATIENTS

¢. AGE AND SEX

d. DISEAST STUDIED

e. PURPOSE OF
THE STUDY

{. RESULTS

A single dosa randomized double-Diind comparative c.cssover
study of plrbuterol acstate asrosal, placsbo and mata-rogranol
asvosola.

Twanty-four patients

Four females (S0 to 81 years)
Twanty males (37 (o 62 years)

intrinsiz asthms= (8)
Exirinsic asthma @)
Crwonic bronchitis with emphysama @

= To delermine the bronc! adilator elficacy ol
pirbuterol acetats aerosol.

= To compars this effect to that of placebo and
metaprotersncol asrosols.

—= To detmming effects relalive t0 the laboratory and CVS
parameters and side sffecis compared to pitacsho and
metaproterenci. . .

CVS: No clinically significant ~hanges wers seen in the diastolic
and sysiolic biood pressures after pirbuterol.

Faw czass of clinically significant increases 310 beatsiminute)
in puise rate were seen afte. pirbyterol, placebo and metapro-
tarenol. No effects on elactrocardiograms.

Labararory Parametera, NoO sigrificant affact on laboratory para-
maters.

Side Effscts. No side sifscts wer- raported in this study.

EfMficgey. Pirbuterc! 0.4 mg was significantly supsrior 1o placebo
©<0.001) in sl measures of efficacy; FEV,, MMF and GalVpg
paak, AUC and number of ragpongars.

in FEV,, for doth 02 and 0.4 mg the number of responders 74 . d
2% ) and peak responses (31 and 30%} were superior 10 placebo. . -
MM, for both dosea of pirbuterol the number of respondars @8 andg
70%) and paaks (48 and §0%) were AlsO superior 16 placebo. in
G a3, for hoth doses of pirbutero! the umbar of respongers 96 and
88%) amt poshs (85 and 121 %) were suparicr 1o placebo

Pirbuterol 0.4 mg was superior to metaprolerencl {p<0.08) in paak
@pNig and nearty reached significance (p<0.10) in average
GalVyg effect and In FEV, durstion of effect.

10
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Tha spirometry resulls were supporied by subjective ratings: the
overall pustdose patient seli-rating and the investigator global
assasasmet were significantly supsrior to placebo (p<.001).

The cnset of action of pirbuterol and metaproterenol was within 5
niinutes of administration, however, the duration of effect for pir-
buterol was hall an hour longer than for metaprotarenol,

Seleclivily was Jamonatrated lor pirouterol based on a lack of
adverse CVS aflects coppled with concomitant relie! of acute
bronchospasm.

Pirduterol was very weil tolerated.

§. DOUBLE-BLIND, SINGLE DOSE, CROSSOVER COMPARATIVE
STUDY OF PIRBUTEROL ACETATE AEROSOL, PLACEBO AND
METAPROTERENOL AEROSOLS. Dr. J. Charpin, Marseille

France 96-1
a. TYPE OF STUDY

b. NUMBER
OF PATIENTS

€. AGE AND SEX

d. DISEASE STUDIED

e. PURPOSE OF
THE STUDY

1. RESULTS

A single doss double-blind randomizad crossover comparative
study of pirbulerci, mstaproteranci and placsbo asvosols.

Twanty-four patients

Eignt lemales {17 to 58 years)
Sixisan maies (30 10 81 yeurs)

intringic asthma (8)
Extrinsic asthma (8)
Chwonic bronchitls with and without emphysama @)

— To determine the bronchodilator sfficacy of pirbuterol
acatats asrosol.

— To compars this effect to that of placebo and
mataproterenc! asrosals. -

= To determine effects relativa 1o the inborstory and CVS
parameisrs and side elfects comparsd 10 piacebo and
Metaprotersnol.

CVS: Thare ware scatlered Increases and decreases (M0 mmHg)
in suping aystolic and diastolic blood pressures seen after both
drugs snd placebo. no spaciiic pattem.

A few incidencas of increases In post-dose average pulse rales
werg sean altur pirbuteral.

No sifacts on tha slectrocandiograms,

Laborstory Parameters. No significant effect on iaboratory para-
-



Side Effects. No side sfects ware reporiad after any of the active
traatments o piacebo.

Efficacy. Pirbuterol 0.4 mg was significantly superior 10 placebo
(p <0.05) In FEV, paak, average effect and numbsr of rasponaars. The
samae level of significance was aiso reached In average MMF.

in FEV, for both 0.2 and 0.4 mg, the numbaer of reapondaera (75 and
74%) and peak responses (40 and 30%) were superior to placsbo. In
MMF for both dosas of pirtuterol the peak response was only slightly
higher thar: placeho (19 and 18%). The awnber of responders for both
doses, haowever, was higher than placebo {33 and 29%).

Pirbuterol 0.4 mg was superior 10 metaprotersnol 1.3 g in FEV, peak
response (neasty significant; p<0.10), and clinically in the number of
responders in tarms of FEV,,

The onsst of action for both pirbuterol and metapraterenol was within
S minutes of administration. The duration of action In this study for
both active medications was 2985 minutes.

The 1asponae in splrometry was supported by subjective ratings: the
oversll post-dose patient selfrating reached siguificance against
placebo (p<0.01). The investigator global evaluation after pirbutarct
sl reached signiiicance against placebq (p<0.05); metaproterenci
did not.

Pirbuterol proved t0 be a ssisctive acilve bronchod.lator, wel
wiwralad and free from adverse CVS or laboratory parameter sffacts.

6. DOUBLE-BLIND, SINGLE DOSE, CROSSOVER COMPARATIVE
STUDY OF PIRBUTEROL ACETATE AEROSOL, PLACEBO AND
METAPROTERENOL AEROSOLS. Dr. Y. Salorinne, Helsinki,

Finland 66-2
a. TYPE OF STUDY

b. NUMBER
OF PAT:ENTS

©. AGE AND SEX

d. DISEASE STUDIED

A single gose double-blind randomized Crosaover comparalive

study of pirbuterol, metaproterenc! and placebo.

Twenty-four patients

Flitesn females (38 to 87 years)
Nine males (44 10 71 years)

intrinsic asthma 8)

Exirinsic asthma [©)
Chianic bronchitis with emphysema (7}

12



e. PURPOSE OF
( THE STUDY

t. RESULTS

— Yo deteixi~a the bronchodilator eflicacy of pirbuterol
ascetats asrosol.

= To compare this affec: to that of plaiebo and metapro-
lersnol asrosols.

= To determine effects relative to the Iaborstory and CVS
parameters and side ellectd compamc to placebo and
matapmoterenal.

CVS: Compared 10 metapro wenol, no evidance ol a clinizally
significant effect on biood preasure amd puise rate after pir-
buterol.

No sffects on EKG.

Laboratory Paramaters. NG aignificant effect on laboratory para-
mster.

Side Effects, Only one sie sf’act irash) was raported after one of
the two administrations of 0.4 mg and raported also on the teat
day prior 10 metaproteranol.

Efficacy. In FEV,, pirbuterol 0.4 mg was signilicantly superior t0
placebo in pask and average responses (p<0.001).

For 0.4 mg pirbuterol, the number of FEV. responders was 58%
with a pesk of 31%. in MMF, the number c! respondets was 253%
with a peak of 3%. -

Metaprotarenal achieved the same significance against plsoabo in alt
but one measurs — the patient ssif-g3sesament. For this parameter
the statistical significance was moms Sowerfyl for pirbuterol than for
mataproteranol.

in this study ths subjective measurements of patient sslf-rating
and investigator globa! evaluation reached a high level of
significance for pirbuterol 0.4 mg against placebo (p<0.001)

Plirbuterol was squat to metaproterenol In terms of FEV, clinical
responss. The onsat of action for both active madications was
within 10 minutes of administration. No 5 minute measurement
was take.. In this study, Tha duration ut aclion for both medica-
tlons was up o 4 hours with 70% of patiants still reaponding at 4
hours to both aclive madications.

Pirbuterc! was well tolerated and was free from adverss CVS or
laboratory parametsr stfects.
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7. DOUBLE-BLIND, SINGLE DOSE, CROSSOVER COMPARATIVE
STUDY OF PIKBUTEROL ACETATE AEROSOL, PLACEBO AND
METAPROTERENOL AEROSOLS. Dr. Y. Salorinne, Helsinki,

Finland 86-1

a. TYPE OF STUDY

b. NUMBER
OF PATIENTS

¢. AGE AND SEX

d. DISEASE STUDIED

e. PURPOSE OF
THE STUDY

f. RESULTS

A single dose doubie-biind randomizred crogsover comparstive
study of pirbuterol, metagrotersnol and placebo,

Twenty-lour patients

Tweive females {28 to 88 years)
< weive mates P8 1o 71 ysars)

Bronchial asthma {type unapeciflsd)19,
Asthma associated with chronic bronchitis (3}

== To determine the bronchodiiator »fficacy of pirbuterol
acetate asrosol.

— To compare this sffect to that of placebo and matapro-
Lerencl serosoils.

= To datermine effects relative to the lzboratory and CVS
phramaters and sige sffects comparsd 10 placabo and
mataproteranol.

CVS: Compared to mataprotersnol and placebo, no svidence of a
clinicaily significant effect on biood pressurs and pulse rate after pir-
buterol,

No affects on EKG.

Laboratory Parameters. N2 signiticant effact on laboratory para.
maters.

Side Elfects. No side ¢lfects wers reported in this study.

Elficacy. Pirbutercl 0.4 mg was significantly superior to placebo
in FEV, number of respondera, pesk and aversge responses
P<0.001), In MMF pirbuterol was superior to placebo In number
of responders (p<0.05) and in average reaponss {(p<001)

For pirbuterol 0.4 mg, the number of responders in FEV, was 3% ~

with a peak of 42%. In MMF, the number of responders was 58%
with & peak of 48%.

This objective responss was supported by subjective patisnt sell-
rating which reached significancs (p<0.001).

Pirbutercl was superior to metaprotaranc! In only peaak MME
responas (nearly significant p<0.10).

The onget of action was sean 2t 10 minutes within adminigtra.
tion, however, In this study there was no 5§ minute measurement
taken. Yhe duration of action for both drugs was up 10 4 howrs.
0% of the pirbuteral patients and B4% of metaproteranol pa-
tients were still responding at 4 hours.

Pirbuterol was wall tolerated. no side effects were reported and

no advarse CVS or laboratory parameter affscts wers saen.
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MUL.TIPLE DOSE STUD1ES

well controiled studi:s of three months duration. The five adequate
and -#ll- controlled studies followed a sinilar Protocol and

1. MULTICENTER, MULTIPLE DOSE, DOUBLE-BLIND,
(3 MONTHS) PARALLEL COMPARISON OF PIRBUTEROL
ACETATE AND MET APROTERENOL AEROSOLS. Crs. M.

Brandon, M. Grie

co, D. Pierson, R. Rosenthal, D. Tashkin, D.

Tinkleman, and H. Votteri. 13.5, 47-2, 32-1, 351, 46-3, 15-1,

20-8. (Protocol A)

a. TYPE OF STUDY

b. NUMBER
OF PATIENTS

€. AGE AND SEX

d. DISEASE STUDIED

A multiple-dose randomized doubile-blind comparative paraliet
study of pirbuterol acetate ant mataprotersnol 88roscis. The
Juration of study was 12 weeks of double-bling tharapy following
4 washout pariog of at Insunond:ofplnclln,

hmu.m:onm)
males 20 to 74 yaars)

COPO miid, maderate, and savere}
Extrinsic asthma: 22 (13 alrbuterol and § metaprotersncd)
Intringlc asthmg: 18 (10 pirbuterol ang 8 metaprotarsnor)

mwmhmm«mmmmmmm
and 11 metaprcterenal}

. & PURPOSE OF To address the questions of chronie sfficacy, tolerance devalop.
THE STUDY ment and safety of multiple doses of pirbuterol acetate aerasel.
I. BOSAGE Pirbuteral 0.4 mg q.1.d.
nol 1.3 mg q.ld.
Q- RESULTS
Safety CVS: 12 lead EXGs dig not show -related abnormalities
throughout the 12 waeks of th!m;y'? o
The beat PVO-.MPAC&HHM!!MEKGI
mmmmmﬂmmmmmmhm in
frequency after plbuterel sdminiatration,

- - e —————————



EMticacy

There ware no clinically or ststisticaily significant changes in
standiny diastolic blood pressures and pulse rate following the
moming doses of pirbuterol throughout the 12 weeks of double-
blind therapy as taken from the measursments at sach c*fics
wait.

Side Effects: The number and severity of side sffscts reposted
during pirduterci therapy ware minimat and mild in comparison to
metaproterencl.

Laboratory Parameters: No significant drug-related effects wers
seen in blood chemistry, hamatoiogy, hepatic, and renal fune.
tions.

Chronic Comparative Efficacy: in this study pirbutsrol was
clinically more effective than metaproteranol in all parametera,
Qne parameter reached statistical significance in tavor of pir.
buterot; average FEV, (AUC) across all visits (p>0.05).

Talerance Development:

Subjective — Patient self-aszsssment did not ahow statistically
significant change across Uma for elther pirbuterol (34 patlents)
or mataprojerencl (26 patients), and there was no statistically
significant ditferance belween the twe druga.

nvestigator giobal avaluation did nat show statistically signify-
cant change across time {(p>0.20).

Objective — Investigator's Spirometry Measuremants:

FEV,: Thare was nO evidence of delerioration in reaponse acroas
12 weeks Of therapy in terms of number of responders, madian
peak improvemnent, AUC and duration of response. 31/32 patients
ocontinued 10 respond and did not show tolerance over time.

FEF,: There was no avidencs of deterioration in response acrogs
time In number of responders Or median pyak response for either
drug.

Patients® Measuremants:

PEFR: The weekly aversQe 30 minytes postmoming doss im-
provements over bageline valyes on the same days wers in-
creased acroes the 12 weeks of therapy. The same values for
mataproterencl, although maintained ovar the 12 weak therapy
period, showed no trend increases.
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2. MULTICENTER, MULTIPLE DOSE, DOUBLE-BLIND,
(3 MONTHS) PARALLEL COMPARISON OF PIRBUTEROL
ACETATE AND METAPROTERENOL AEROSOLS. Drs. M.
Brandon, M. Grleco, R. Rosenthal, S. Spector, D. Plerson, D.
Tashkin, D. Tinkleman, and B. Votterl. 13-5, 47-2, 35-1, 09-5,
32-1, 46-3, 15-1, 20-6. (Protocol B)

a. TYPE OF STUDY

b. NUMBER
OF PATIENTS

¢. AGE AND SEX

d. DISEASE STUDIED

o. PURPOSE OF
THE STUDY

f. DOSAGE

g. RESULTS

A multiple-dose double-blind comparative paraliel study of pir-
buterol acetate ana metaproters:ial asrosols. The duration was
12 weeks of double-blind therapy foiirwing a washout period of at
lonst ore week of placsbo.

A total of 133 patients (66 pirbuterol and 67 metaprotarenol).

Femaies {23-73)
Malas (18-73)

COPD (mild, moderate, and severs),

To addrass the queations of chronic sficacy, tolsrance develop-
ment and satety of muitiple doses of pirbuterol acetate serosol.

Pirbuterci 0.4 mg q.l.d.
Metaproteranol 1.3 mg q.id.

CVS: 12 lsed EKGs did not show any drug+siated sbnormalities
throughout the 12 weeks of tharapy.

The ectopic beat ccunts (PYCs and PACa) in the 12 lead EXGSs
and the one min:*y lesd || rhythm strips showed no increass
postdose excep: :1 a few patlents after both pirbuterol and
metaproteranol,

in thees patients the Increase was not clinically significant.

There was neither a statiatically acor ciinically significant
dacres=& in the overall average sianding diastolic bicod pressure
or incraase in pulse rates from 0 to 40 minutes postdoss.

Sige Effects: The 12 week tharapy with pirbuterol was associated
with only mild to moderate side effscts, mainly of the NS typa
{headache, nervousness). Only one patient from the pirbutercl
group and ons patisnt from the metaprotersnol group wers
discontinued bacause of side sfects.

Chronic Comparative Efficacy. Pirbuterol was ciinically oom-
parable lo metaproterenci in aH efficacy parameters except the

pesk FEF, st week 12. in this parameter pirbuterc! showed

superiority.
Statistically there was no ditierenca between the 2 drugs.

_. However in one parameter (average 0-12 weeks FEV,) pirbuterol

nearty reachad significancs i = 0.08) over metaprolersnol,

1;



Tolgrance Deveiopment:
Subjective:

Patlants’ Seif.Assesament: Therz wasz no statistically significant
change in the average post-trsatment v=iues acrass time for
elther drug.

Investigator's Globat Evaluation: As judged by the Investigator,
the pi-butercl group averaged better than metaprotersnol in the
average individual values from waek 0 to week 12. The linaar trend
for this period reached a statistically significant Increase for pir-
buterat only, (0.08). )

Objective
investigator's Spirometry Measurements:

FEV,: There was no statisticaily significant trend toward a
decrsase in responss to pirbuterol scross the 12 wesks of
therapy. This was seen in terms of number of respanders, median
peak, and AUC. 55/53 patients continued to respond and did not
show tolerance over time.

FEF,;: Thers was no evidenca of decreasa In response across
time in numbaer of rasponders, pe2k, and AUC,

Patiants’ Maasursments:

PEFR: Tt:e waskly average 30 minute post-morning dose improve-
ment over the baseline valus showed a dramatic increass from
the single-blind piaceb~ period (week 0) to the first dose of active
pirbuterol treatment. This improvement continued to be main-
tained across time (12 weeks of therapy). The overall average im-
provement for pirbutercl was superior to that of metaproterenol
(32.3 Lminute as compared to 22.4 Laminute respectively).

3. MULTIPLE DOSE, DOUBLE-BLIND, (3 MONTHS)
PARALLEL COMPARISON OF PIRBUTEROL ACETATE AND
METAPROTERENOL AEROSOLS, Dr. LL. Bernstein 14-4

a. TYPE OF STUDY

b. NUMBER
OF PATIENTS

¢. AGE AND SEX

d. DISEASE STUDIED

A multipls-dose randomized doubls-blind comparative paratis!
study ot pirputerci acetate and metaprotersnc! asrosols. The
duration was 12 wesks of double-blind therapy following a
washout period of at jeast one week of placebo.

A total of 41 patlents; 20 in the pirbuterol group and 21 i the
mataproterenc! group.

Femates (33 to 73 years)
Mailes (32 to 83 years)

COPD ¢nild, moderate, and severs)
Extrinaic asthma: 13 (7 pirbuterct and 8 metaproteranol)

intringic asthma: 13 {7 pirbuterol and 8 mataproterenol)
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¢. PURPOSE OF
THE STUDY
f. DOSAGE

g. RESULTS

Efficacy

Chronic bronchitls with or withrout amphysema: 13 {6 pirbuterol
and 7 mataproteranol)

To address the questions of chronic afficacy, tolsrance Jevelop-
ment and aafety of muitipie doses of pirbutarof acetate serosol.

Pibuterol 0.4 mg q.l.d.
Metaprotersncl 1.3 mg q.ld. -

CVS: 12 lead EKGs did not show any drugreiatad abnormalities
throughout the 12 weeks of therapy.

Tha analysis of ectopic beat counta (PVCs and PACs) showed no
Increase following administration of pirbuteroi,

There was no clinically or statistically significant change in
standing diastolic biood pressure or puiss rate after either pir.
butarol or mataprotarenol.

Side Elfect:: Five of 20 patients on pirbuterol reported 9 incl-
dences of side effects. Throe of 2t patients on metaprotersno!
reported 3 incidences. All side effecta were mild or modarats. NO
patients In sither drug group wers discontinued™from therapy
bacausas of the side stiects.

Chwonic Comparative Efficacy. Clinically thare was no difference
in sfficacy batween pirbutarcl and metaprotersnal, in one atfl-
cacy parameter {paak MEFR at wesk 12) pirhuterol showed a
highser responae than metaproterancl.

There was no siatistically significant differsnce between the
drugs axcept that averags pesak MEFR al weeks 2 to 12 nearly
re=hed significanca in favor of pirbuterol (p = 0.08) over
me iproterenol.

Tolsrance Development:
Subjective:

Patients’ Seif-Assesament. Tha resulis showed no statistically
significant change p>0.20) in the averags post-irsatment values
across time for elther pirbuterol or metaproterenocl. Thers was no
deterioration over time.

investigator's Global Evalustion. There was no Indication of
tolerance development to either pirbutersl or metaproteranol by
this measure. For both lreatments there was a continued im-
provement in responss scross tims which was statisticsily
significant p<0.01).

Objective:

investigator's Spimometry Measurements:

FEV.: Except for week 10, there was a clinicsily significant tm-
provement In FEV,, number of reaponders, peak. and AUC over
time. 12N3 pirbuterol patients maintained their response over

time. 13718 metaprotarencl patisnts maintained their response
owgr tiene.
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MEFR: As with FEV, there was no evidsnce of deterioration -m
number of responders and peak response over tims.

Patients” Measurements:

PEFR: There was an improve 1art In the weekly average PEFR
from week 0 to wesk 1 and this improvemant was maintained over
the 12 weeka of therapy.

4. MULTIPLE DOSE, DOUBLE-BLIND, (3 MONTHS)
PARALLEL COMPARISON OF PIRBUTEROL ACETATE AND
METAPROTERENOL AEROSOLS. Dr. H.M. Beumer, (Utrecht,

The Netherlands)

a. TYPE OF STUDY

b. NUMBER
OF PATIENTS

c. AGE AND SEX
d. DISEASE STUDIED

e. PURPOSE OF
THE STUDY
f. DOSAGE

g- RESULTS

Efficacy

21-8 )

A multipie-dose randomized double-blind comoarative paralisl
Study of pirbutercl acetate and metaprotersnoi asrosols. The
duration was 12 wesks o double-blind erapy lollowing a

- washoyt puriod of st least one week of placebo.

A total of 28 patlents; 19 In the pirtuterol group and 19 In the
Metaproterancl group,

All males (4D tu 78 yoars)

COPD (all axcapt one patient modserate in saverity)
Extrinaic asthma: 12 (§ pirbuterol and & metaproterencl)
intringic asthma: 12 8 pirbutero! lnd-e metaproteranol)
Chronic bronehitis: 14 (7 pirbutérnl and 7 mataprotstenol)

To ld&l'lﬂ the questions of chronic sfficacy, tolerance develop-
ment ana satety of myitiple dosas of pirbulsrol acetate asrosol.

Pirbuterol 0.4 mg ql.d.
Metaproterenol 1,3 mg q.i.d.

CVS: 12 lead EKGs did not ashow any dryg-reiated abnormalities
throughout the 12 weaks of therapy.

An analysis of setopic beat counts {PVCs and PACs) showed no
wvidencs ol a drug related sffact for aither compound.

Sice Effects: There wara no side effects associatad with chronic
pirbuterol tharapy while two side alfacts were reported in the
metaprotersnol group — tremors and cough.

Chronic Comparative Efficacy. Clinlcally, metaprotsrsnct
achieved slightly higher values in MEFR peak and AUC at week 12
and stross sl clinic visits (wesks 315 None of thess dif-
farences, however, reached statistical significance.

Tolerance Development:

Subjective Parameters: '

Patients' Sell-Axsessments. Tha overall slapes of the aversge
pCSt-ddse values for each patient refloct a slght decreasing
trond acrogs tieme; both deugs were simiiar in this mapect. The

trond was neither statisticslly §0.29; nor clinigally significant
for sither pirbuterol or mataprotersnol.
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Objective:

FEV, Both pirbuterol and metaprotersnol effected clinizally
significant bronchodilation. There was N0 avidence of deteriors-
tion In efficacy across time in tsrme of numbaer of patients
rmsponding and median pazk improvement. The:a ware no
stailstically signiticant differances in thase responass batween
the two aruga.

MEFR. As with FEV,. hers was no avidence of deteriaration in
numbar of rexonders and median peak rasponsa for sither drug.

PEFR: Tha average weakly improvamant following the moming
dose for Dirbuteroi remained constant scross time; that for
metaprotensnc! tended to decrease across tims but did not reach
atatistical significance 50.10), The difference bstween the two
drug groups in this respect asimost attained statistical

significance ip = 0.06) in tavor of pirbuterol.

3. MULTIPLE DOSE, DOUBLE-BLIND, (3 MONTHS)
PARALLEL COMFARISON OF PIRBUTEROL ACETATE AND
METAPROTERLCNOL AEROSOLS. Dr. R. Schindl, (Linz,

Austria) 63-3.

a. TYPE OF STUDY

b. NUMBER
OF PATIENTS

e. AGE AND SEX

d. DISEASE STUDIED

e. PURPOSE OF
THE STUDY

f. DOSAGE

g. RESULTS

-

A multiple-dosa randomized douole-blind comparative paraitel
study of pirbuterol acetpte and metaproterancl asroscls. The
duration was 12 weeks of double-biind therapy foliowing s
washout period of at lsast ons week of placebo.

A totsl of 28 patients; 18 In each of the pirhuterol and
mataprotersnol g-oups.

Fema' 5 {43-70 yean)
Males (32-73 years)

COPD {moderate and savers)

Extrinsic asthma: 12 (8 pirbuterol and 8 metap-cterenol)
intrinsic asthma: 12 (8 pirbuterol and 6 metaproterenol)
Chronic bronchitis: 12 (8 pirbuterol and 6 metaprotarenal)

To address the questions of chronic efficacy, tolerance develop-
rhent and safaty of mul iple doses of pirbuterol acetats asrosol.

Pirbuterol 0.4 mg q.l.d.
Metaprotorenol 1.3 mg q.i.d.

CVS: 12 lead EXGs did not show any drug-related sbnormailtiss
throughout the 12 weeks of therapy.

Blood Pressure and Puise Rate: Supine biood pressure and puise
rete showed no changes of clinical relevanca.



Efficacy

Side Effects: Side sifects were tolerated without interruption ol
dosage. Tha incidsnce waa consistently higher in the
metaprotarencl than in the pirbuterol group, 17 and °* “sapective-
ly. For tramor and for tachycardizipalpitations, tr.  difrerence
reacned statistical signiicance (p£0.05) in favor 07 pirbutevol,

Cironic Comparative Efficacy. The two drugs wers hoih clinically
and statistically comparabie In terma of all chonic efficacy
MEeASTES.

Tolerance Development:
Subjecth=-

Patisnts’ Sell-Assessinants. The weakly averaged values for each
satient In tha pirbutercl group showed some improvemant in
braathing for each week but this was not statistically significant
0>0.20) across time. The metaprotersnoi dats reflect some im-
provamaent in breathing for each week; however, thers is evidence
of significant (p<0.02) overai! deterioration in effect acroses time.
The differance between pi:duterol and metaproterenol treated
groups approaches statistical significance at p = 0.053 in favor
of pirbuterol.

investigator's Global Asssssments. The average valuas :or the
patients in the pirbuterol group reflect improvement st sach time
point weaks 3, 6, 9, and 12) and a tendency 10 increass across
time {(average 1.3 at waek 3 and 2.7 al week 12). This landancy to
Incraass across time was nc: ctltlctlc_llly significant p>0.101

Howser the average valuss for tha metaproterenol group reflect
statistically significant (p<0.02) deterioration across time. The
diffsrence between the two groups {3 highly signiticant ¢ <0.005)
in favor of pirbuterol.

Investigator's Spirometry Maasurements:

FEV. Bolh pirbutervi end metzproterenc! effected clinicaily
signilican! bronchodilatina. There wan no evidence of Jeteriora-
tion tn efficacy atrosx tinie 'n teims Oi rumber of patiants
respanding and me-ian psak improvement,

MMF: As with FEV,, thure was no evidencs of detericration in
number of responders and median peak responae for either drug.

GAN\g: As with FEV, anc MMF, there was no evidencs of
deterioration in number of reszonders and median paak responas
for sither drug.

PEFR: The sverage weskly improvement over baseling for pir-
butercl increased significantly (p<0.005) across time; the average
weekly values ior metaproterencl also increased significantly
9<0.02) The two groups did not differ 10 a signiticant degree.
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C. Studies supportive of the adequate and well-nontrolled studies:

Nine single-blind, single-dos: crossover studies and 15 open
uncontrolled multiple dose studies provided sipportive data on
efficacy and safety, In the single dose studies, patients were
randomized te pirbuterol, salbutamol and placebo aerosols in 8; in

the remaining study patients received pirbutercl, fenoterol and
placebo:

1. Study #21-6 Dr. Beumer (The Netheriands)

A single-biind, single dose, cmssa;er trial of pirbutero} [0.2 and 0.4 mg). placebo and
saibutamol (0.2 mg) in 12 patiants witk bronchial asthma.

Both doses of pirbuterol and the single doses of salbutamo! effectsd clinically and
atatistically significant bronchodilator activity relative 10 piacebo in FEV, and MEFR
{(peak and AUC reaponsss) -

There was no significant difference batween 0.4 mg pirbuterol nd 0.2 mg saltutamoi.
There was significance for 0.2 mg salbutamoi over 0.2 mg of pirbuterol in FEV, psak
and averags rasponse and in average MEFR.

Both active drugs had an onset of action within 5 minutes after administration: and the
duration of action was longer than 4 hours.

2 Study #28-2 Dr. Holten (Norway)

A single-blind, single dosa, crossover trial of pirbuterol (0.2 and 0.4 mg), piacebo and
ssibwtamol (0.2 mg) In 20 patients with bronchial asthma and bronchial asthma
assoclated with chronic bronchitis with or without emphysema.

Both doses of pirbuterol and the singie dose of salbutamol effected statistically
significant bronchodilator activity relative to placabo in FEV, peak average responsss
and number of respondera and in MMF numbaer of responders and average and psak
responees. Only the 04 mg achieved significance in peak response against
saibutamol. There were no statistically signiticant ditferences bstwesn ths 2 active
drugs in terms of the ramaining sfficacy parameters.

At the 90-minute avaluation point 5% of patients receiving 0.4 mg pirbuterol ware still
responding comparsd with 85% tor 0.2 mg pirbuterol and salbutamol.

3. Study #00-2 Dr. Kok Jensen (Denmark)

A single biingd, singie dose, crossover trial of pirhuterol 0.2 and 0.4 mg, placabo and
saibutamol 0.2 mg, in 11 patients with bronchial asthrna, chronic bronchitis and bron-
chial asthma associsted with chronic bronchitls.

Both doses of pirbuterol and the singie dose of salbutamol showed clinically and
statisticatly significant bronchodilator activity reigtive to piacebo in FEV, and PEFR
peak and averags responses. -

There weare no atatistically significant differsnces between the two active drugs.
A clinicaily significant responss in FEV, and PEFR was highest in pesk response for

0.2 mg salbutamol v ‘ ilis the number of responders to 0.4 mg of pirbuterol and 8.2 mg of
salbutamol wers equal.
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Studv #88-1 Dr. J. Lulling (Belgium)

A singio-blind, single dose, crossover study of pirbuterol 0.4 mg, placedbo and
salbutamol 0.2 mg. in 14 patients with intrinsic/extrinsic bronchiat asthma and chronic
bronchitis with asthma and or smphyssma.

Pirbuterol 0.4 ing and salbutamol 0.2 mg effected clinically and statistically signiticant
bronchodliator activity relative 10 placebc In FEV, and PEFR number of resptadars,
peak and average response. There ware statistically significant differences betweesn
pirbuterol and saibutamoi in lavor of pirbuterol In paak and avarage FEV, responsa,

The onset of action for both drugs was within 5 n:inutes of administration with 75% of
pirbutero! and 50% of salbutamol patients stitt responding at 4 hours post-dose.

Shudy #85-1 nr Schaanning (Norway)

A singie-biind, singie dose, crossover study of pirbuterol 0.2 and 0.4 mg, placebo and
salbutamol 0.2 mg in 12 patients with bronchlal asthma, chronic bronchitis, asthma
associated with chronic bronchitis and chronic bronchitis associated with em-
physsma.

The effects of pirbuterol and the single dose of salbutamol were cilnically and
siatistically significant relative to placebo In FEV, and MMF peak and average
responses. Thare was no statistically significant difference between pirbuterol and
safbutamol.

The onsat of action for both active drugs was within 5 minutes of administration.

-0. Study #83-2 Dr. Schindl (Austria)

7-

A singie-blind, single dose, crossover study of pirbuterol 0. 2 mg and 0.4 mg, placebo
and salbutamol 0.2 mg in 20 patients with bronchial asthma and chronic bronchitls,

Both doses of pirbuterol and the single dose of salbutamol showed clinicaily and
statistically significant bronchodilator activity relative to piacebo in FEV,, MMF and
Gm,, onset, paak and AUC.

The clinically significant response among both active drugs was maximal after pir-
buterol 0.4 mg In terma of FEV,, MMF, and GA/Vy, number of responders. The peak
responss in MMF and GAth was aiso highest after 0.4 mg pirbuterol. The onset of ac-
tivity for both active drugs was within 5 minutss of administration,

Study #81-2 Dr. Van der Strasten (Bsigium)

A single-blind, single dose, crossover study of pirbuterol 0.4 mg, placebo and
salbutamol 0.2 mg in 14 patients with bronchial asthma, chronic bronchitis and bron-
chial asthma associated with chronic bronchitis.

Both doses of pirbutsrol and the single dose of salbutamol 0.2 mg produced clinically
and statistically significant bronchodilator effects relative to placebo in FEV, and
GAN;g peak, average responss and number of responders. A statisticaily significant
cltference in favor of 0.4 mp pirbutero) over 0.2 mg saibutamol was attained in pesk
FEV, response.

Clinically, béth pisbuterol and saibutamol produced FEV, and GANyg responses which
were superior to piacebo. in general, response to pirbuterol was better than to
salbutamol. in FEV, & higher percentage of patianty responded to pirbutero! than to
saibutamol (98% vs 71%) and effected a higher median peak improvement (5% vs
%) In GANVy, 83% of patients respondad to salbutamol and 88% respondad to pir-
huterol while lﬁo median peak improvement favored pirbuterci over salbutamol (149%
v 1C8%). The onset of bronchodilator activity for the two drugs was at 5 minutes.
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Study #74-1 Dr. Verstraetsn (Belgium)

A single-biind, single dose, crossover study of pirbuterel 0.4 mg. placebo and
salbutamol 0.2 mg in 12 patients with bronchial asthma and bronchial asthma
associated with Lronchitis and emphysema.

Relative to Giaceho statistical significance was achisved for pirbuterol in FEV,: peak
response, rumber of responders and average response. For salbutamol, only the
average responsa reached significance (p<01). There ware no Statisticaliy significant
differencas in responses betwaen pirbuterol and salbutamol.

The onset of bronchodllator activity for pirbuterol and salbutamol was at five minutes.
Howevar, a higher percentage of patients were stil! responding at 240 minutes to 0.4 mg
pirbuterol [83%) than to salbutamol {55%).

Study #70-1 Dr. Ulmer (Germany)

A single-blind, single dose, crossover study of pirbuterol 0.2 mg and 0.4 mg, teanoterol
0.2 mg and placebo asrcsols in 12 patients with chronic bronchitis and chronic bron-
chitis assoclated with emphysema.

Statistical significance (p<0.01) \'ns schieved for pirbuterol 0.4 mg againat placebo in
avarage post.doae improvement In airway resistance (RAW).

Fifteen Unrcottrolled Studies

A total of 267 patients were included 4a 15 open multiple dose studies.
Pirbuterol was administered in doses of 0.4 mg to 4 mg (mean 1.78 ng)
for periods ranging between 1 day and -566 days (mean 2.6 months).

The data generated in these studies provided supportive evidence of
efficacy and safery.
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1.

General Comments

Information on zide 2ffect profila, » . un laboratory
parmeters and oardiovascular effeccts i3 Lrovided by 365
patients in controlled single dose studies and 411 patients in
multiple dose studles. Apart from dose ranging studies the
doses employad were the proposed recarmendad doses of 0.2 - 0.4
ng (1-2 puffs),

The patients in multiple dose studies weras exposed to drug for
periods up to 566 days (mean 2.6 wonths).

In single dose studies pirbuterol was well tolerated. The sida
effect profile was comparable to that of comparative agents,

Pirbuterol was also well tolerated following multiple dose
administration. In this reapect it was comparable to
metaproterencl.

Although total side effects were a little lower in the open
studies compared with the comparative studies the qualitative

distribution of side effects was comparable in ths two sub-asts
of data (Table 1).

Table 1
"Most Common Side Effects®™

Double-blind Comparative and Open Titration Multiple Dose Studies

Total Patients with
Drug Patients Tremors CN3*® cvsas Any Side Effects
Comparative Studies
PMirbuterol 157 12 {7.6%) 34 (21.7%) B (5.1%) 59 (37.6%)
Metaproterenol 153 18 (11.8%) 28 (15.7%) 15 (9.8%) 4 (35.3%)
Open Studies
Pirbuterol B _267 13 (4.91) 18 (6.7%) 6 (2.2%) 53 (19,.9%)

3CHE8 = Nervousness, Headsche, Insomnia
#8CVS a Palpitations, Tachyoardia

Overall inoidence of side effects at the recommended doses of

0.2 and 0.8 mg was 2.3% and 1.9% respectively,

The commonest

side effects (0,3 - 0.6%) were these which relatad to the

{hoadache and nervousess) and a local effect
taste),

{sore throat, bad
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Seleotivity:

At optimum single doses (0.2 and 0.4 mg) snd the maximum
recomsended multiple doss regimen (0.8 mg q.i.d.), pirbuterol
shows greater selectivity for beta, opposed to beta, receptors.
Effegtive bronchodilation is mhieeed but without zécompanying
chronotropic eff-cts (heart rate) or inotropic effects (force of
cardiss contractiny. 23 measured by aystolic time intervals),
There is no evidence of a significsnt increase in systolic blood
pressure. There is, however, evidence of a small decrease in
dimastolic blood pressure (bet.na effect on peripheral
vasculature).

The use of pirbuterol aerosol is not assoclated with the
production or augaentation of ventricular ectopic sctivity
(Figure 1).
Flgure 1
Aver. Eclopies/Hour—>atlants with Ectopies on EXG Tracings

21l Multiple Dosa Controlled Aeroso! Studies Combined
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Single Dose Studies

Subjective 3ide Effects: Side effects include those *hat were
designated as definitely related to pirbuterol as well as those
uhose rclationship to pirbuterol was considered uncertain., Only
those side effects designated by the investigator as clearly not
drug related were excluded. The aoverall incidence of side
effects in all patients treated with single doses of pirbuterol
ranging for 0.1 mg to 0.8 mg was between a low of 1.9% and a
high of 12%. The percentage of side effects considered
definitely related to pirbuterol was 1.6%. There was no dose
related increase in incidence of sids effeots (Table 2). The
incidence of side effects at the reconmended doses of 0.2 and
0.8 mg was 2.3 and 1.9% reapectively.

CN3: The most common side effects were central nervous system
type: nervousness, headache, insomnia and irritability. The
incidence of CNS side effects for pirbuterol 0.2 and 0.4 mg was
0.6% and 1.2% respectively, versus 3.41 for 1.3 mg
metaproterencl, the main comparative agent used in the research
program. The incidence of CHS side effects for 0.2 ag
pirbuterol were no different from that reported after 0.2 mg of
salputmeol; 1% and 0.7% respectively., In the placebo controlled
studies the percent incidence of CNS side effects at the 0.2 and
0.8 ny optimum pirbuterol doses were 0,75 and 1.4% respectively,
little different is the 1.2% experienced with placebo aerosol
administration (Table 3).

Tremor: Tremor was not reported at the 0.2 and 0.4 mg doses but
was reported at the 0.6 mg dose (2.85);: a dose higher than that
recommended for clinical use (Table 3).

Subjective Cardiovascular Side Effects: Subjective
osrdiovascul @ side effects (palpitations and tachycardia) were
rare (0.98%) and were experienced at the 0.2 mg dose. (Table
3.)

There was one inoidence of palpitation in single dose studies
that was definitely related to pirbuterol therapy. This
oacurred at a 0.2 mg dose level. Tuo other incidences occurred
wut their relationship to pirbuterol therapy (0.2 mg) was
uncertain.
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Electrocardicgraphic Evaluations: In the single dose studiea a
12-lead EKG trucing was taken on teat days prior to drug or
placebo and 5 to 60 minutes post-drug. The majority of patients
had their post-drug EXGs at 15-30 minutes. Baseline amd
post-drug EKG monitoring relative to placebo and various doses
of pirbuterol was performaed on 336 pat’'ents receiving single
doses. These patients were derived from 18 stwlies (5 U.S. end
13 Europsan). (Table M.)

Rhythm Changes - Standard EKG Monitoring: For this purpose a
detalled analysis was carried out on 137- patients from 7 studies
vith single doses of pirbuterol, metaproterencl, salbrtamol or
placebo. A detailed analyais sheet was completed for each
patient for each test day with respect to pre- (or placebo)
treatment tracings and the subseguent post- (or placebo)
treatment tracings. The counts o ectoplc beats (PVCs and PACs)
was done for each strip, then the average of ectopic counts uas
calculated per minute. Table 5 displays the counts of patimts
with ectopic beats and the average number of these heats per
minute (based only on those who showed st least one sctoplc beat
at any time) for baseline and post-drug readings during the four
tast days when pirbuterol 0.2 or 0.4 sg, metsproterenol,
salbutamol or placebo was administered. Fraom that table it cmn
be conacluded thut pirbuterol 0.2 and 0.% mg was no different
from placebo or metaproterenocl in percent of patients uwho
developed ectopic beats. In addition the percent of patients
who had ectopic beats before and after administration of 0.2 and
0.4 ag was not different. The above findings show that
pirbuterol at the recommended doses of 0.2 and 0.3 mg has no
adverse effect relative to ectopic beat formation.

Rhythm Changes - Contimuous Holter Monitoring: In addition to
the sbove analysis, two U.S. single dose studies inaluded
continuwus Holter monitoring of patients:

In study #02-2, one 10 hour recording was started on each test
day at 0 time up %0 5 to 6 hours post-dose. Holter dats on 14
patients, who completed Holter regording for all & test days,
were subjected to statistical anslysis. The results showed that
there was no difference belween placebo, pirbuterol 0.2 and

0.4 mg and metaproterencl 1.3 mg in overall average post-dose-
ectopic beats. In two patients the number of ectopic beats wers
highest on the day they received placebo. In addition, theras
was no difference between pirbutercl, metaproterencl and placebo
in teras of frequency of ventriocular premature besats (average
gruie).

In study #86-2 all 23 patients were followed for one hour before
and 5 hours after the doses of active drugs or placebo.
Additionally continuous Holter monitoring was avajlable after
isoprotersnol on evalustion day. This allowed for a 3 way
comparison of frequency of sctoplc beats between pirbuterol,
isoproterencl and placebo in terms of the average differences



between pre-dosing activity and poat—dosing activity. There was
an average tendency for patients to show a reduction of ectopic
activity after pirbutercl and a alight inorease in egtopic
activity after placebo, This difference was nearly significant
{p <.10). There 18 a greater tendency for patients to show an
increase in ectoplz activity after iscprotarencl with the
difference between that drug snd pirbutercl reaching formal
statistical significance (p <0.05) for the number of VPB's per
how.

Blood Pressure and Pulae Rate: Data from 15 single dose studies
(270 patients; in which two doses of pirbuterol, 0.2 and 0.8 mg,
were administered in a randomized fashion with plecebo are
displayed in Table 6, Clinically significant changes in pulse
rate or blood pressure were defined a= changes or > 10
beata/minute and > 10 mmlig respectively. Using these
definitions, standing pulse rate and diastolic blood pressure
ware analysad,

There was no difference hetyeen placebo and pirbuterecl (0.2 and
0.5 mg) in terms of pervent of patients who developed clinically
significant increases in standing pulse rate and standing
diastolic blood pressure after single dose administration.
Approximately 253 of placebo or pirbuterol patients showed > 10
mlig deorease in diastolic blood pressure and 15-20% of placebo
or pirbutercl patients showed > 10 beats/minute inoreasse in
pulse rate.

The difference between these two groups (placebo and pirbuterol)
did not resch statistioal significance. {(Table 6.)
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TABLE 5

PATIEATS IN SINGLE-DOSE STUDIES VWITH SIX OR MORE ECTOFICS OBSERVED IN A DAY OF
EKC STRIPS

i PYC'8/Min H PAC's/Min E
1
Patient | Treatment | Pre-Drug | Post-Drug |_Pre-Drug ! Post-Lrug !
21-090-56 | Placebo ! 1.386 | 0.000 !
Pird 0.2 1.997 0.000 ;
Pird 0.4 2.882 0.000 ;
Salb 0.2 26.961 2.384 i
21-091-6 Salb- 0.2 | H 0.332 0.000 H
31-128-4 | Placebo 0.000 i 6.307 i
Hrb 0-2 Snm 3-930 i
Pirbh 0.4 0.000 1.098 | i 1
66-024-1 | Placebo ' 0.000 | 0.596 '
s Pirb 0.4 . i 0.192 1 2.439 ;
Pird 0.4 H 0.000 0.0T1 i
Ketap 1.3 . 0.695 0.075
68-00t -1 Plagebo 0.079 0.000
ri’b o.‘ " 0-314 o.m
Salb 0.2 3-55 0,000
68-004 -1 Pirh O.4 0.190 0.040 0.950 0.278
Salp 0.2 0.000 0.160
68-007-1 Placsbo 0.098 0.056
Pirb O.4 1.341 0.212
Salb 0.2 0.741 0.130
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3. Multiple Dose Studies

The overall incidence of the wost zaommon aide effects after
pirbuterol 0.4 mg q.1.4. from five controlled studies of three
months durat n was: narvousnsss 24.53, tramors 7.6%, Jizziness
«1.9%, headac: 5.13. Falpitations were reported at 2.5% and
t“hn.‘d’-. » 3.2’0 (Table 7.}

Of a total of 211 petients who participated in multiple dose
studies; 9 were discontinued due to side effects. (Table 8.)

Subjective Cardiovascular Side Bffecta: Subjective feelings of
palpitation and tachycardiz (12 incidences) wers reported im 10 of &
total of 411 patisnts who were administered multiple doses of
pirdutarol far periods ranging between | day and 18.8 montha. Of those
ten patients, 3 received doses of 0.4 mg 5 or & times per Gay-

Electrocardiograms: The slectrocardiogrsphic monitoring aftsr multiple
dose and long term administration of pirbuterol ahowed no drug related
sbnormalities. In the 3 month double-blind comparative trials, EXG
monitoring of pirbutercl patisnts compared favorably with that seen
with metaproterenc! therapy. These results support thoss found after
single doss administration.

: A detailed analysis wes carried out on the 12 lesd
EXGe similar to that doms in the singls doses studies. For patients
vho showed ome Or more ectopic beats (P¥Cs or PACa) across all tracings
taken throughout the 2 veeks of herspy, a count was taken, then the
punber of sctopic beats per minute was caleculated. (Table 9.)

Five double-blind comparative studies werTe combined; this inoluded a
total of 143 patients on pirbutercl and 146 patients on metaproterenol.
Only 29 patients from the pirbuiervl group and 27 patients IfrTom the
metiproterenol group showed P¥Cs or PiCs.

14/29 pirbutercl patients and 12/27 metaprotersncl patients had P¥Cs.
The average pre—dose aud post-dose combined P¥Ca and PACa snd PYCs only
vere subjected to statistical analysis. XNypothesls testing was Tum on
square roots of the sverage counts. There was statistically
significant evidence that metcproterencl was associated with an
inorease in ectopilo sotivity while pirbuterol was associated with a
slight decreass in eotopic aotivity; this significance was sesn for the
combined FVCs snd PACs as well as the P¥Ca omly (Tables 10).

Pulse Rate and Blood Fressure: The single dose data indicated that, at
doses of 0.2 mg and 0.4 mg, pirbuterocl exerts a bronchodilator effect
without significant beta~1 stimulation (chromctropio effect). No
significant difference batween pirbuterol and placebo was seen.
Evidence of 3 beta-2 effect on the vasculature (fall ia diastolic blood
presaure} wsas seen st tbe same doses only in 15-20% of patients
adninistersd aither pirbuterol or placebo.

Multiple dose data were aleso examined for sffects om diastolic blood

pressure and/or pulse rate after long term siministration. Data from
five, J month double-blind coaparative trisls were analysed. Blood
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pressurs and pulss rate resdings were compared from pre-dose to
80 rinutes post-doss at each 2 vesk visit for U.S. atudies and
each 3 week visit for European studies. Table 11 displays the
aversge changes from baseline to X0 minutes post-doss in
standing diastolic blood pressure and pulse rate. Although
there was a statisticaliy significant decrease in average
standing diastolic blood pressure and pulses rate for patients on
pirbuterol the actual changes from visit io visit were not
olininglly aignificant (< 10 mmlig and < 10 besta/minute).
(Tables 11 and 12).
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TABLE 7

NULTYPLE DOSE STUDIES
SIDE EFPECT FROFILE

REPRESERTS 157 PATIENTS (INCLUDES 8 Y -LTICENTER STUDIES, PROTOCOLS A & B AND
STUDIES fl4-4, 21-8, 63~3 RECEIVING ANY DOSE OF AEROSOL PIRBIUTEROL

20TAL S.E. (coUw?s BACH PTS S.E. ONLY ONCE)
AT EACE DOSE TOTAL S.E. AT 1ST OCCURRENCE OFLY
NO. OF PATIENTS 157 ) - 157
NEAN DURATION OF THERAPY 84 84
CENTRAL WERVOUS ~7STEN
Nervousnesas 39 (24.8%) 32 (20.4:;
Dizziness 3 (1.92) 3 (1.9%
Drovsiness 3 {1.9%) 1 {o0.6%
Hesdache 8 (5.1%) 8 (5.1%
Other 3 (1.9%) 2 (1.3%)
TRENORS 12 (7.6%) 12 (7.6%)
CARDIOVASCULAR
Palpitations 4 (2.23 g ?’ .g
T rdi 5 (3. .
o'ti':i“ . 1 {o.sz) 1 {C.5%)
RESPIRATORY
Chest Pain/Tightness 2 (1.3%) 2 (1.3%)
GASTROINTESTINAL
Abdomingl Pain/Craxpe "1 (0.6%) 1 (0.62
Dry Nouth 5 (3.2%) 4 (2.5%
Nausea 8 (5.1%) 7 (4.5%)
Other 9 (5.7%) T {(4.5%)
SXIN
Alopecia 1 (0.6%) 1 (0.6%)
NISCELLANEOUS
Snell/Taste Change 1 (0.6%) 1t (0.6%
Bruising 1 (0.6%) 1 (0.62
HL22:83275,.2 SEW/CIN/™N v=3/16/a: P:3/10/83



TABLE 8

PIRBUTEROL SIDE EFFECTS
ALL 27 WULIIPLE DISE STUDIES

(411 PATIENTS)
NUNBER PERCENT
PATIESTS INCIDEXC DISCONTINUED
' Any Sida Effect 12 21.32 "9 (2.20)
Tremors 25 - 6.1% 1 (0.2%)
52 12.72 1 (0.2%)
cYs ' 14 3.4% 2 (0.5%)

CHS Side Effects includea: insomnia, nervousness, headache
CVS Side Effects includes: palpitations, tachycardia

Nine patients discontinued are:
20-098-6

© T1-002-1
25-002-2 74-022-2
25-006-2 74-030-2
25-008-2 5-013=1
54-039-3 .

RL23:33575.2 SIM/CLM/TV ¥:3/10/83 P:3/10/83
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TABLE 11

L d

AVERACE CHANCE IN STANDIRG DIASTOLIC BLOOD FRESSURE AND PULSE 0-40 NI¥ POST-DOSE
U.S: MULTIPLE DOSE DOUBLE-BLIND STUDIES COMBINED

Diastolic B.P.{mslg)
Pirbutercl EI-HG;
Neta '-‘m

Pulse ;::o {Beats
per minute)
Pirbuterol (N=116)

i HRetaprot. {(E~102)

WESX OF STODY
2 4 — 6 8 10 o
-' -2'7 -1 l“ -0.412 -‘ -m -0.573 -' .m
-‘ nm -O-m -‘ ts“ O.ﬁo 00"-5 0.@1
-1.313 1-0.702 {-0.775 [-0.519 ;-1.740 i 3.529
.-2.307 005'6 -3.‘75 4-914' 1-‘-5* [ R 3 297

“ NL29:52775.2 SK/CLI/eY Y:3/10/83 Pe3/io/Es
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vi. Approved Package Insert

A copy of tha package insert 1s attached.



(Pirbut-rol Acetaty)

Bronehodultaz- Aerogn}

For Oraj Inhalltion Only

At :achle_n&

-

G"‘[[ (1,1
daethylythyg )%a}hthyl]-!-hdnxr-z S~ prriding..
d&a-:hlno.: Wouosceta Ly salt, o Telatively Selsvtiyg
ht--udhumc brunehodultor baving spg rauonu‘ chenicay
$trucTury,
HO
/ I - C"a
R
o CH3
BL2S:a4.4 CLY/m¢ 7, 3/1 /a3 F:4/1370%



Pirbuterol acetate is the officlial generic name- Pirbuterol acetats iz a
white, crystalline powder which is very soluble in water. The moleculs:
vwaight of pirbuterol acetats is 300.3 and its empirical formula is

€y pHaoM,05 - C,H,0," .

EXInﬂéi)Inhnlar is a metsred-dose asrossl unit for orai inhalation. It is
a fine-particle suspension of pirbuterol acetats in the propsllant mixture
of trichloromonofluoromethane and dichlorodifluoromethane, with sorbitan
trioleate. It is formulated to deliver pirbuterol acetate equivalent to
200 weg of pirbuterol per actuation from the mouthpisce. Each canisater

provides at lesast 300 1nh11ntiona.'

CLINICAL PHARMACOLOGY. fi;butarol is a2 beta~adrener,ic receptor agoniat
vhich has besn shown by in vitro and in vive pharmacological atudies in
Aninals {0 exert a preferential effect on beta~, adrenergic receptors,
spescifically those located in the bronchial smooth muscls, oterus and
vascular rupply to akeletal musclea. It acts preferentially on pulmonary
bntn—z receptors as opposed to cardiac b-tl-‘ receptors. In this regard

the data indicate thet pirbuterol is 7.5 times more selective than
albutarol.

It is postulated tha: beta-sdrenergic stimulanis cause many of their
pharmaco.ogical sffects by activation of adenylcyslase, the enzyme which
catalyzes the coavers'on of adenasine iriphosphate to cyclic adenosine

sonophosphate, thus mediating cellular responses.

RL2S:S4.4 CLN/TV Vi3/1/83 P:4/13/63



Pirbuterol causes complete relaxation of the guines pig tracheal wuscle in
yitro which is the probable mechaniaxm by which it antagonizes histamine,
acetylcholire, and :naphylaris - indaced bronchospaam in vivoe. Combining
pirbuterol with elther hydroxyzins or theophylline in the hiatamine serosol
tast in animals rsznlts in an additive effactz. Pirbuterol is longev
acting than isoprotsrenol because it is an unlikely substrate for the
cellular uptake proceasea for catecholaminea or for catachol-0-

mothyltransferase.

PHARMACOKINETICS. As expeciad by extrapolation from oral data, ayatenic
levels of pirboterol are below the detection limi: of about 5 ng/ml
folloving inhalation of 400 to 300 mcg. Neverthelaas, drug appesars to be
vwell absorbed, inasmuch as a aean of 51 psrcent of the dose is recovered in
urine as pirbuterol plus its sulfate conjugmte following administration by
asrasol. This recovery does not change significantly over the dose range
of 400 to 800 mcg and is not significantly different from that after oral
adeinistration of pi.rbut-rol.3 The plassa half-life of sbout 2 hours
msagured after oral sdainistratiou is probably also applicable to

adainistration of pirbutersl by inhalation.

INDICATIONS AND USAGE. !!IREAE) Inhaler ia indicated for the relisf of
acute bronchospasm in patients with chronie reversible obstructive airway
disease (extrinsic asthma, intrinsic ssthma and chronic .

bronchitis/smphysens). Bronchodilator activity vas manifested elinically



-

by an improvement in various pulmonary function parameters (FBVi, MNF,

PEFR, airway resistance [RAY] and conductance [GA/Vt‘])4-

In controlled double-blind single doae clinical irials, the onset of
improvement in pulmonary functisn occurred within 5 minutea, as determined
by Forced Expiratory Volume in One Second (FEV‘). FEV, and MNF
measurements alse showed that maximum improvement in pulmonary function
gonerally occurs 30-60 minutes following one or two (2) inhalations of
pirbuterol {200 ~ 400 mcg) and that clinically significant improvement ia
maintained for at lemst 4 to 5 hours in most patients (the time at whieh
the last observations were made). In four (4) single dose trials, 63/97,
--.97 patients showed a therapsutic response {defined by maintaining FEV|
values 15% or more above baseline). This TesSponse vas still apparsnt at 5
hours ip 42/63 pavients (66.7%). Continued effectiveness of pirbuterol vas
demonatrated over a 12-week period in controlled clinical triala. Chronic
dosing is not asscciated with the development of tachyphylaxis/tolerance to
the brorchodilator eZfect. In thesa studies, EIIREEE) (pirbuterol acetate)
vas shown to be an erfective bronchodilator with greater aelectivity for

beta-, as opposed %o beta~, receptors. No liwiting cardisc effects vere

observed over the recommended dose ranga.s

CONTRAINDICATIOXNS. EXIREﬂEJInhalar is contraindicated in patients with a

history of hypsrsensitivity to sympathomimstic agents.

RL28:S4.4 CLY/T¥ V:3/1/83 Pis/13/83 4



WARNINGS. As with other adrenergzic aerosols, the potential for paradoxical
bronchoapasm should be kept in mind. f it occurs, the preparation should

bs discontinued iamediately and alternative therapy instituted.

Fatalities have been reported in associztion with sxcessive uss of inhaled
aympathomimetic drugs. The exact cause of death is unknown, but cardiae
errest following the ucexpected development of a mevers acute asthmatic

erisis and subaequent hypoxiz is suspected.

The contvents of EXIRE£:> inhaler are under pressure. Do not puncture. Do
act use or stocre near heai or cpen flama. Exposure to temperatures above

120°7 may cause burating. WNever throw container in%o fire or incinerator.

Keep out of teach of childrea.

PRECAUTIONS. Although it has less sffect on the cardiovascular syatem than
1soproterenol at recoa=ended dosages, pirbuterol is a sympathomimetic amine
and as such should be used with csuiion in patients with cardiovascular
disorders, including coronary insufficiency and hypertension, in patients
vith hyperthyroidism or diabetes mellitus, and in petienta who are

unusually reaponsive t> sympathoximetic amines.
INFORMATION FOR PATIENTS. The action of EXIRB£E> Inhaler may last up to

five hours and therefore it should not be used more frequently than

recommended. Do not increass the number or frequency of doses without

RL28:S4.4 CLY/™¢ V:3/1/93 P:4/13/93 5



medical consultation. If symptoms get worsa, medical consultation should
be sought promptly. Whil. taking EIIREﬂEJ Inhaler, other *nhaled medicines

should not be used unleas preacribed.

DRUG INTERACTIONS. Other sympathomimetic aerosol broachodilators or

spinephrine shovld not bs used conconitantly with pirbuterol.

Beta-receptor blocking agents and pirbuterol inhibit the effect of sach

other.

USAGE IN PRECIANCY. As with any medication, pirbutercl should be used

during pregnency only if potsntial benefit justifies the pctential risk to

the fetus.

NURSING MOTHERS. Data is hct available on the excretion of pirbutsrel in
breast milk. In the absence of such data, it must be assumed that

sxcretion occurs.

USACE IN PEDIATRICS. Exznsﬂ!> Inhaler is not presently recommended for

patisnts under the age of 12 years dus %o insufficient clinical data in

this pediatric age group.

INRALATION TOXICOLOGY. Irhalation studies, designed to deliver daily doses
of 200, 400 and 800 mcg pirbuterol base/kg/day, representing approximately
10, 20 and 40 times the maximum snticipated daily human dose level (200 mcg

z 6), to rats for one month, to dogs and monkeys for six months and to rata

RL2B:S4.4 CLY/T¥ ¥:%/1/33 P:4/13/33 6




>nd rabbits in Segment IT teratology studies, wvere freea of adverse
offacta.6 These experiments were carried out by multiple actuations of the
pirbuterol acetate (200 mcg/puff) aerosol canisters developed for :linieal

CARCINOGENESIS AND MUTAGENESIS. Pirbuterol administared in the diet to
rats foar 24 ronths and to mice for 18 moniths was fres of carcindgenic

l1tivity.6

Pirbuterol showed no evidence of mutagenic potential in a battery of in
¥it~o and host-mediazed microbial (Ames) assays for point mutation, and in
in vivo tests for somavic cytogenetie or germ cell {dominant lethal)

effects following acute and subacute traatnent.a

REPRODUCTION AND TERATOLOGY. Animal reproductiva studies in rats at oral
doses up to 300 3g/kg (250 tizes the maximum recszmended human daily dose)
and in rabbits at oral doses up to 100 mg/xz (83 times the maximum
recommended human daily dose) have shown no adverse effects on reproductive
behavior, fertility, 1itter size, peri-~ and postratal viability or fetal
d-v-10pnent6. Only in rabbits at the highest dose level given (300 mg’kg ~
vhich corresponds to 250 times the marximum recomzended human daily doame)

were abortion. ari fe<al smortality observed.
Thers was no evidence of teratogenic activity in either species.

ADVERSE REACTIONS. The ircidence of adverse reactions to pirbuterol 1is

based on clinical trials involving 761 patients, 400 of those received

BL28:S4.4 CLY/TH ¥:3/1/83 P14/13/83



multiple doses over long-‘erm periods (mean duration is 2.5 months and the

(
range is 1 to 566 days).
The following were the adverase reactious reported more frequently than 1 in
100 at the cptimum dose of 0.4 mg q.i.d.
Incidence greater than 1%:
Central nervous systes: _Nervousness 6.9%
Headache 2.04
Dizziness 1.29
Cardiovascular: Palpitations 1.7%
Tachycardias 1.2%
.( _ Respiratory: Cough 1.2%
Gastrointestinal: Nausea 1.7%

Incidence less than 1% (causal relationship probable):

The following adverse reaciions occurred less frequently than 1 in 100.
The prubahilitf axisis that there is a causal relationship between

pirbuterol and these reactiouns:
Central Nervous Systen: depression, anxiety, confusion,

inscomnia, weakness, hyperkinesis,

syncope

L RL29:S4.4 CLA/T4 V:3/1/83 P:4/13/83 8



S

Cardiosvascular:

Gastrointesatinal:

Ear, Nose and Throat:

Dermazological:

Other:

hypotension, skipped heata

dry mouth, glossitis, abdominal

pain/cramps, ano=exia, diarrhea,

stomatitis

smell/taste changes, sore throat

rash

numboness in extrerities, alopecia,

bruising, fatigue, edema, weight
gain, flushing

Incidence of less than 1% (causal relationship unknown):

Other adverse reactions were reporied with a frequency of less than { in

100 but s causai relationahip between pirbuterol and the reaction eould not

be determined.

Central !ervous-Systan=

Gastrointestinal:

Respiratory:

Dernatolegioal:

RL8:34.4 CLA/T4 V:3./1/93% P14/13/33

headache, nsrvousness, migraine,

insomnia

anorexia, nausea

productive cough, vheesze

dermatitis, rash



The adverse reacticns of pirbutercl are aimilar in nature %to %thoae of other
sympathomimetic agents, although the incidrnce of certain cardiovascular

effects is less with pirbaterol.

OVERDOSAGE. The sy—ptoms of overdosage are essentially those of exceasive
beta-stimulation, together with any of the symptoms listed under adverse

reactions, i.e. nervousness, headache, tremor, dry mouth, palpitations,

R . I |
nausea, dizziness, fatiguo, malajise and insomnia.

Treatment ~onaists of discontinuation of pirbutersl togezher with

appropriate sympiomatic therapy.

The oral LDSO in male and female Tats and mice was greater than 2000 ng

base/kg. The aerosol Lbcb-was not duter:inod.s

DOSAGE AND ADMINISTRATION. The usual oral dose for adults and children 12
years and olier is one inhalation (0.2 mg) or %w> inhalations (0.4 mg)

repeated at 4~6 hour intervals depending upon ruaponsa.a

If asthma is severe, or sttacks are frequent, a 2 4 mg dose is re :ommended.

A tcial daily dose of 12 actuations should not be exceeded.
If a previously effective dosage regizen fails to provide the usual rolief,

medical advice should be sought immediately as this is ofzen a sign of

serioyaly vorsening asthma which would require rsassessment of therapy.

RL2B:34.4 CLX/T™W V:3/1/8% P:14/13/93 10



HOW SUPPLIED. BXIHE Inhaler is supplied in pressurized aluainum
canisters. Each actuation delivers pirbuterol acetate sguivalent to 200
meg 9f pirbuterol from the mouthpiece. It is supplied with an oral adapter

and patient's instrucvions. ?

Store between 15° and 30% (59° to 8501').

RL2B:1S4.4 CLM/TY V:3/4 793 P14/13/93 ' 1
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