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i}ﬁ'::i-'Serevent Dlskus was approved on September 19 1997 for use m'rarntenance
: treatment of asthma and prevention of brorichospasm in adults ard children age 12

o years and older. The NDA approval was based on two 12 week pivotal studies -
.. comparing the Diskhaler formulation with: albuterol and placebo controls, as well as
‘.. appropriate information bridging the safety and efficacy of the Diskhaler and Diskus :
.~ formulations. - In addition; two 12 week placebo controlled trials were submitted in which E

. the Diskus and Serevent Inhalation Aerosol (MDI) formulations were compared in adult- o
- and adolescent patients. As the cuirently approved labeling states, the Diskus and MDI

- formulations:can be considered clrnrcally comparable, however an equivalent response o

o ‘cannot necessarily be expected in each patient.. The trials suggested that some -

ok patients respond better to the approved 42 meg BlD dose from the MDI formulatlon than .

f-'i'; 1o the 50 meg BID Diskus fonnulatron

" ;5;Serevent MDI was approved in February, 1994 for asthma and the preventlon of -

: “exercise induced bronchospasm (EIB) in adults and adolescents. A pediatric MDI" -
. supplement was subsequently submitted proposing an indication in pediatric asthma

_ . and pediatric exercise induced bronchospasm (EIB), but was reviewed and not - o
-~ approved in April, 1995. As summarized in the November 10, 1997 filing review for the
: . current Diskus supplement, the primary reason for not approving the pediatric asthma e
-+ indication was a failure to show efficacy with respect to the active albuterol control. No -
. placebo was included in the pivotal efficacy trials. In addition, the 21-mcgdose .~ . .. .
.- appeared to be somewhat more effective than the 42 mcg dose.: The EIB trials,
.- although suggestive of efficacy, were considered to be inadequately desngned to - )

- “support approval of the indication.. The overall safety profile of the MDI in the pedratrlc o
.. population‘appeared similar to that of the adult population-and failure to approve the
o MDl pedlatnc supplement does not preclude approval of the current submlssron

'S 002 forthe Drskus proposes to extend the current rndrcatlon in malntenance treatment; A
-+ of asthma and prevention of bronchospasm from the current lower limit of 12 years of : . -
.. age to pediatric asthma for patients as young as 4 years of age. The application is
- supported by dose ranging and pivotal safety and efficacy trials, aswellas .~ :
L --supplementary studies. Trial SLGA2016 was a placebo controlied dose ranging study
- comparing doses of 25 and 50 mcg of salmeterol via Diskus. This was followed by L
- pivotal trials SLGA3014; which compared 25, 50 and 100 mcg of salmeterol BID via - -
+ Diskus 'with albuterol 200 meg QID via Rotacaps and placebo, and SLD-390, which'. -
. compared 50 mcg doses of salmeterol BID via Diskhaler with placebo. Both of these
.. latter trials were 12 weeks in duration. The combined N for these trials is 546 patients;
-~ including 211 who received the proposed salmeterol 50 mcg BiD:: The sponsor claims -
. that; unlike the MD! outcomes, the 50 mcg salmeterol dose is more consrstently
e ef‘froacrous than the 25 mcg dose. o L

- :jf?f”‘There are nine supporllve non- U S studres rncludmg three dose select|on trials - A
-7(SLPTO02, SLPT08 and SLPT14), two 12 month trials: (SLPT09 with placebo control and i
o SLPT02 wrth actlve control) two six month placebo controlled tnals (SLPX01 and




. U 8LPX07), an active controlled trial (SLPT03) and an investigation of the interaction of o
( ... salmeterol and terfenadine (SLPTO07). The sponsor was told that long temU.S. data. 0 ¢
i fromi the adult and adolescent population, as reviewed forthe approval of the Diskus * 1~ .
- product, would be adequate to meet the requirements for long term datarelevanttothe . =

. : pediatric population.” This was based on the availability of foreign long term datain -~ 0
... pediatrics (submitted as supporting data) and the presumption that shorter term trials do. .. -
“. - notindicate a unique safety concem in the pediatric (4 to 11 year old) population. T

' "At a pre-sNDA teleconference with the sponsor on November 4,1996, it was agreed the -~
. peak expiratory flow rates (PEFR) and forced expiratory flow rates (FEV;) would serve -

- . »as the primary endpoints. Emphasis was placed on the PEFR data because the .~
~ . general inability to conduct spirometry to- measure FEV, in the youngest patients -~ -
- enrolled in the pivotal trials, i.e.; four and five year old children, prevented the FEV, = = |
- assessments from representing the entire study population. The FEV, data presented S
* - are important confirmatory data of the PEFR findings. . .. oo

'; II EChér'n‘i':s'tl"y; Manufacturing and:Contrbls_ g
© " This supplement proposes modifications in indications for the currently marketed s
“. . Serevent (saimeterol xinafoate) Diskus Inhalation Powder for the pediatric population.- -
.-+ The formulation contains 50 mcg salmeterol in lactose to 12.5 mg weight. Modification™ - "~
~- .- was made to this formulation to create a 25'mcg dose for investigational use anda. ... R
=i .. rplacebo (lactose only). Some of the clinical trials discussed in this review employedthe =~ - .
i ( .- Serevent V. Sforthe Diskhaler device, not currently-approved in the: United States. | S
TR ”.Iﬁ’.rébl'inﬂic'a'll"Phéﬁﬁadology'/ fokicbld‘QY: T '
o :';"G'iv:e'h“thét't'hé'ﬁfdpoéed formulation is a cufrently approved product and there are RO
. specific preclinical pharmacologic concems for the proposed 4 to 11 year old age group,
.- there are expected to be no additional preclinical issues. :.rooc o

Clinical Phamacology and Biopharmaceutics

- As noted in Dr. Bradley Gillespig's review, a limited pharmacokinetic samplingwas | o
- undertaken in‘a'non-U.S. trial, SLPT02. Sampling was inadequate to determine total = - -\~
_ - salmeterol exposure or peak plasma concentrations; thus no meaningful comparisohto .- |
Coo L adult pha‘rmacokinetic“data-can_‘ be undertaken. These data are not required for - '
- - ‘approval of this'supplement, given the extenit of the clinical data available, .+ -

~+."Dr. Gillespie commented in his review dated August 18, 1998 that it was necessaryfor - .
-~ "the sponsor to submit results of Traf o I IR
ol e L ' .:ﬁ_\p'n'ortoapproval-ofthis-; L
- ~supplement. Per Ms.Jani's conversations with the sponsor, the study report for this trial" S
.- has not been completed as of the data of this review.' The sponsor intends to submit ..

- the results of this study as soon as they become available andto submit a'labeling .~




| _. supplement to modrfy Iabellng, rf necessary Dr Grllesple concurs that thns response is
o acceptable . : o L - L

' '.Conduct of Ftevrew

. Dr Nrcklas and Dr Hummel s medlcal reviews dated March 14 and March 15 1995
... respectively, were consulted to establish the historical background regarding the -

_“previous submission of pediatric salmeterol data in association with Serevent MDI. In - -

| addition, Dr. Johnson's review of the original NDA 20-692 for adult indications, dated

" June’ 16, 1997; was reviewed, as was the flhng review forthns supplemental appllcatlon,-

dated November 10, 1997.

) ;.3 jﬁr‘i‘Complete reviews for the U S. Tnals SLGA201 6 (dose rangmg). SLD-390 ( 12 week
1 pivotal safety and efficacy with/ “Diskhaler formulation) and SLGA3014 (12: -

- week plvotal safety and efficacy with Diskus formulation) were conducted and appear |n- 3
+.- - this review.: Seven- addltlonal non -U. S tnals were bneﬂy exammed pnmanly for safety :

. outeomes, including:

" Dose ranging trials - SLPTOB and SLPT14 -
-~ - 12 morith placebo controlled trial - SLPT09 : : ‘
7712 month active controlled trial - SLPT02 (dose rangnng desngn)

-, 6 month placebo controlled trials - SLPX01 and SLPT07 S
" - Active controlled trial - SLPTO3 . : - .

‘The non-U.S. trials were condUcted usmg the salmeterol Rotadlsk/Drskhaler and’ doses -

: . -of 25,50 or 100 mcg. Given the differences in formulation, particularly uncharacterized o

. differences in dose delivery, conclusions from non-U.S. dose ranging trials are not.

SRR recommendatrons

considered to have contributed substantlally to dose selectron for the Dlskus
I formulatlon : _ :

In addmon Dr Meyers revrew dated September17 1998 regardrng the supplement

- for indications in"exercise induced bronchospasm in adults, adolescents and pedlatrlc .

"' - ~patients (SEI-001) was consulted, partlcularly for safety data and Iabelmg

Audltlng & Checklng Functlons

| "';-‘:"leen the recent approval of the Serevent Dnskus product in adults, no requests were
... made of the Division of Scientific Investigations to conduct clinical tnal audlts of any
- mvestlgatlonal srtes assocuated wrth the tnals in this appllcatlon T .

".'?'f’Submlssuon documents were revnewed mcludmg study reports supplementary flgures _
“:-tables and:-appendices; where necessary te confirm or modify primary analyses. Case

: .~ report forms were reviewed for each patlent discontinued from tnals SLGA2016 SLD
390 or SLGASOM due to serious adverse events :
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| Dose Rangrng Tnal

Trlal SLGA2016

f.'_.'zi_.-.‘?:'-:Frrst pattent enrolled January3 1996
.7 Last patient: completed September 13, 1996

" Sirigle Protocol amendment: February 20, 1996. Minor protocol modmcatrons that are o

S not expected to have mtroduced bras mto the trral
- Investrgators

o "-.j._-'Kathryn Blake Pharm D Jacksonvrlle FL
s . 8. Allan Bock; M.D., BoulderCO .

. -James Kemp, M.D., San Diego CA. -
i William Lumry; M.D., Dallas TX. - Co
. " Robert Nathan M.D., Colorado Spnngs CO -

: i"f?"Des.g_'f" S

o "Thrs was a randomlzed double blrnd double dummy, flve-way crossover comparrson of---'é SRS

. i 'single doses of 25, 50 and 100 mcg via the Diskus, albuterol Rotacaps 200 meg via

" Rotahaler and placebo in pediatric patients. Male and pre-menarchal females between S

- the'ages of 4 and 11 inclusive were eligible to enroll if they had been diagnosed with:-

- - asthma at least 6 months prior to screening, demonstrated a baseline FEV, between 45 E E
S and 75 percent of predrcted normal after wrthholdlng beta agonlsts and/or theophylllne S

o :.5' Each mvestrgator was asked to enroll at Ieast one'4 and one 5 year old patrent

_. | * Enroliment of these patients could be based on baseline PEFR if it was concluded that - : » _25
-1 spirometry assessments were too variable (> 10%). PEFR was required to be 45 to 75 .':_‘-_ T

) . percent of predicted nomal if used as the primary eligibility criteria.” Patients also -
'..” needed to demonstrate 20 percent reverslbrlrty, on the appropnate assessment 30
L mrnutes followrng two puffs of Ventolin MDI _ SHERLNES -

R Patrents were requrred to be tolerant of wrthholdrng beta-agomsts theophyllrne

- corticosteroids; ipratropium; atropine; and antihistamines for the specified number of -
- hours prior to the screening visit and until’ ‘completion of the post-treatment visit. In:-:

- -.-addition; influenza vaccination, macrolide antibiotics, tricyclic antidepressants, -~ o

- .-*:. monoamine oxidase inhibitors, beta-receptor blocking agents, calcium channel blockers
- . ~and NSAIDs were not to be used during the study. Fixed doses of immunotherapy, -

- inhaled or intranasal corticosteroids or cromalyn or inhaled nedocromil were: allowed, as--‘;_; o

o - were' short- actrng antrhrstamrnes and decongestants rf appropnately wrthheld pnor to
o :'-:: treatment vrsrts : :

e Patrents who had been dlagnosed wrth a vnral or bactenal mfectron of the upper or Iower_ - B o

T resplratory tract or sinuses in the six weeks pnor to screenlng. or between screenlng




B fmdlngs or exposure to tobacco smoke for four or more hours per day were '“e“Q'b'e

L Procedures

' “and treatment; were not eligible for study enroliment. Patients with a rniddle ear

< with srgnlflcant concomitant disease, abnomal 12-lead ECG. or émtcal laboratory

e Ehglbllrty cntena were evaluated dunng the Screenmg Vrslt The subsequent fwe

-5 treatrhent visits were separated by 3 to 14 days.. Post-treatment evaluations were made:;:i_ CIAAEEE

~ infection, without sinus-or respiratory complications, were éligible to e'nroll""Patients' RIS E

- at the fifth visit, following the last treatment. Treatment visits were conducted if baselme_-_-._&'__._: NN
. FEVy or PEFR was < 45 percent of predicted and within £12 percent of the screening =~ - &

- "value: Data collected at each visit included a 12-lead EKG and 15 second rhythm stnp R
_*:*(predose and 1.5 hours post-dose), serial vital signs and PEFR or FEVy (predose, 15 - :

< - and 30 minutes postdose, and 1, 2, 3, 4, 6, 8, 10 and 12 hours postdose) and adverse
- event-assessments. Physical examlnatnons were conducted at screening and post: -

- . treatment. Patients age 6 to 11 had both FEV, and PEFR assessed, but patlents age 4

o '_;_:;i or 5 who could not perfonn splrometry had only PEFH assessments

| "’-‘Ezf_é_'::'Endgmnt

CF For each treatment patlents wére admlnlstered medlcatron from three devrces two B

:':‘5'1'-'3:; Diskus devices (containing placebo, 25 or 50 mcg of salmeterol per bhster) and a. . Lo

B t(erther placebo or 200 mcg albuterol dose)

o ii_j: The prlmary measures of efflcacy were splrometnc measures of FEV1 and PEFR

‘specifically, serial FEV, as AUC over baseline, as absolute values and as percent’ of

. “predicted, to compensate for patlent size vanabllrty The followung terms were apphed to -

- the analyses
. Effect. -

- - Onset
~ . Offset
:Duratlon

. Baseling:.:: @. - the average of 05 and O hour predose FEV, ona glven study day
= increase of at least 15 percent over baseline. - :
- = interpolated timepoint within-4 hours of dose whén effect is flrst obsered S
e interpolated time &t which response fell balow 15 percent pnor to the tnrst of two R

. consecutlve timepoints’ showmg lack ot effect.
. . <time of offset minus onset. :
- Peak Eﬁect = maximum ¢hange in FEV, (percent above baselme)
© - area above basehne minus area below baseline, if any

o Three"summary statistics were caloulated to provide a characterization of the entire
.~ dosing interval.. The weighted average (WAVE) could be characterized as average

-1 designed to summarize the response as a single point, while the AUC BLisa

o rePresentatlon of the entire response proflle

'1-‘f-_'.-f";:"WAVE‘—: S

. %PAVE =R
AUC(BL)"_%_

L (0 25‘(FEV3+FEV4) +* 0 S'FEVS + FEVS + FEV7 + FEVB + 2'(FEV9 + FEVtO * FEV11 o
- FEV12)/12- . _ : SN '
1 Same as above using peroent of predroted

2(FEV9 +FEV10 + FEV11) + FEV12 FEVBL'12

©0.125°FEV2 + 0.25°FEV3+ 0.375°FEV4 + 0.75'FEVS + FEVB + FEV7 +1. 5'FEVB . .;?'_f L

""-3-:”;:5'where FEV2 to FEV12 are measurements atO 025 05 1 2, 3 4 6 8 10 and 12 hr BN




" "Safety endpoints included physical examinations; clinical laboratory tests, vital signs, .
."12-lead EKGs and clinical adverse events. - SOOI TR e T

" Enrollment was planned for a total of 60 patients, 12 per each of five centers. The
- - sample size calculation was based on having 80 percent power to detect a difference of
~1.0.10L in FEVj, using an alpha of 0.05 and assuming a standard deviation of 0.18L..

-1 All efficacy analyses were conducted with the intent to treat population.: PEFRand

. . FEV{ were designated as primary endpoints. While not specifically stated in the -

- protocol, it was presumed that the sponsor was required to demonstrate efficacy on _

. both endpoint.: Emphasis was placed on the PEFR data due to its inclusion of the entire :
.- study population. .. . - - .. . - R LR o

Analysnsof variance F-tests were the primary statistical c':bmpér‘i"sbri‘fblrf'AUC-(EfL) and o
- 'peakeffect, Friedman’s Chi-Square was used for onset and duration; Wilcoxon rank test R
© - was used for pairwise comparisons and McNemar's test was used to compare - S

s .

.- responders. .

- Patient Disposition

f:f-.i - Slxtyfour patients were enrolled in the éfﬁdy'and 60 coﬁipletéd the study Two were -
S - discontinued due to AEs and two were discontinued due to a protocol violation.: - . .-

' The’'majority of patients were Caucasian and male (72 percent each). Mean age was

©:.. 8.2 years, ranging from 4 to 11 years. Twelve patients were 4-orSyears old, 17 - = . ¢

.. patients were between 6 and 8 years of age and 35 were between 9'and 11. Thirty four- = - =
.. percent were using a stable dose of inhaled corticosteroids; 30 percentused “anti- -
.- allergic” compounds and 28 percent used beta agonists. Most had a history of asthma -

. 'between 1'and 10 years in duration. .~ . - T

SerlaIPEFRvalues expréésédasé'b:egr'c::éﬁtf’df:préd'ictéd, including baseline values, are | i o
- .. - presentedin Table 1 on the following page. ... - .- R T T

- - Repeated measures ANOVA of change from baseline in PEFR, expressed as percentof
- predicted, indicate that each active treatment was superior to placebo. In'addition; 25,
..+ 50 and 100 mcg salmeterol treatments was superior to albuterol. No statistically . -

- significant differences were seen among the Diskus treatments. - . PR

Ananalysns df'ih'di\'/id.uzalz timepoints for PEFR as a percent of predicted was undertaken i .
- - .. using baseline as a covariate. Each Diskus treatment was statistically superiorto = - '
' ( : placeb‘p- at each timepoint: A|buterol'wa_s.st_atistically- superior to placebo at Hour0.25 -




-

SRR through Hour4 but no drfferences were seen between Hours 6 through 12 Albuterol SRR R
1 -was statistically superior to both 25°and 50 meg Diskus at'0.25 hours and statlstrcally
7 -supefior to 25 mcg Diskus at 0.5 hours. From Hour 2 t6 Hour 1Z2750and100meg - = .
..~ Diskus treatments were statistically superior to albuterol.” Diskus 25 mcg was supenor o
" to"albuterol from Hour 3 through Hour 12.: Among the Diskus treatments, the 100 meg.

o I._-?i"treatment was’ ‘statistically superior to the 25 mcg treatment at Hour 0.25 and the 50

.. 'meg treatment was statistically superior 10 the 25 mcg treatment at Hour 1. The dose .
; -??ipf?"response profnles of PEFR as a percent of predlcted are |Ilustrated in Appendrx 1.

' ;'._‘;:.'ln additlon to PEFR as a percent of predlcted absolute senal PEFR were analyzed as -
- :-change from baseline.  Repeated measures analyses showed the same overall - '

1. statistical outcomes, and covariate analyses at each trmepolnt showed the same
RAE: ‘statlstrcal outcomes as percent of predrcted analyses , :

 Table1: 'Percent of P[gdil::ted (%) Serial PEFR Values® SR B
o _ - 200mecg. 25mcg Diskus S0meg Diskus 100mcg Diskus
" Placebo : - - Albuterol ™" Selmeterol ~. Salmeterol : Salmeterol :

e :,_'_VIT“i:rﬁ_é'(Hr'_s;) | (N=63) | (N=s4) - |- N6t | (Ns60) o (NaY)

L Bassine® | w2z | oas o |0 7z | omms 749

IR (- X EER U B -} - SRS I X | eee | o899
0809 - |- es3 - .- | - B9.B - 816 - |, 920
831 L9589 - |0 931 : S 968 | :.961- .
837 . 944 - . |-..964 - | 981 - |- e8B: . i
. B&3 91.0 | . 987 o888 | 10000
816 880 . : | 958 | 993 i 994 -
821 . 840 .. o lohnesy L oery i |oees
Cooe2a .- B840 |V 958 -_ 961 |1 97.00
D838 | 843 |0 945 852 . [~ 987 . -
Co8280 | 827 . i 918 - |o.948. |0 968

gy ol oees | ees ] 965 ;._.;;;_:97,5.;_--_ S

1000 | yey 307 R R I T

“ * Maximum percent of predicted PEFR values in each treatment are preeented in bold-faced type S
- b The baseline mean (PEFRBL) is the average of the =0.5 hour and 0.0 hour PEFR values The baselme BRI
- for percent of predicted PEFR is (PEFRBU/predicted PEFR)%.. - - R

.;:; * WAVE is the weighted average of post-dose percent of predicted PEFR over 12 hours R
Tl CWAVE is the change from basehne in the WAVE (le, WAVE mmus Basellne)

= ;':';!"Table 2 reports functrons of senal PEFR Each actlve treatment was statrstucally s
. superior to placebo in that they showed a higher number of responders, a shorter time -
" to onset, a higher peak effect and a longer duration of effect. Each Diskus treatment "

- . was statistically superior to placebo and to albuterol with respect to AUC(BL). In -

.. addition, each Diskus strength was- superior to albuterol with respect to duration of
effect. The'onset of 25 mcg salmeterol was' statistically longer than for albuterol, -

- -although no differences were seen between albuterol and either thie 50 and 100 mcg

;j;” Drskus treatments The 50 mcg DlSkUS treatment showed a statlstlcally hlgher number




O of responders than the 25 mcg DISkUS treatment although there was no statrstlcally
o §g‘5|gnrf|cant drfference in responder rate between 50 and 100 mcg Drskus.-‘:::r- :

Table 2' Functlons of Senal PEFFt S
Defmmon ot Response: Effect Achieved thhm 4 Heurs

o

- Funetion | . >

g Placebo_ :
i (N=63) L

2DOmcg'
Albuterd‘l—j

25mceg Diskus
~ Salmeterol .
(N=61): . -

50mcg Dtskus . T
. - Salmetero! .

“100mog Diskus -+ ¢
©- Salmeterol : - - T

(N=6d) - -

5-J‘:.f:'%ofresponders o - T 84 1 oes 93 HE 35 : S
oty | x| e | o s | e

" Mean max. eﬂeot RN (R 32.:'4.-:; E
Ceomnge | LT B B |
L .Medlan duretron of o 13 | .85 | e """?"1:1':.'5; e

. MeanAUC(BL) (Lm) . goe- | ess i - 791269‘“ L 1302 R _"f't341:3- '

3 - the =0.5 hour and 0.0 hour PEFR values) within 4 hours post-dose .

'supenor to placebo and the 25; 50 and 100 mcg salmeterol doses were statistically
R supenor to placebo and albuterol. In addition, the 100 mcg dose was statrstrcally
Lo ‘supenor to both the 25 and 50 mcg strengths ' _

'APPEARsrmswm
" ONORIGINAL

T N=BY) -

Flesponders wers def'“ed as those patients who achreved a 215% increase’ |n PEFFt over baselme (average of B

E i'\ predlcted Repeated measures’ analyses mdrcate that, overall albuterol was statlstlcally_ S S




.U 'Table 3: Percent of Predicted (%) Serial FEV Values® G i
: : 200mcg | | 25mcg Diskus | - 50meg Diskus | 100mog Diskus .

Tmemrs | =57 | (nese) | (N=55). b (N=b4).. | = (N=55) .

“Baseline” [ 670 | ers . | e85 - IR R (- S

7230 - BA4 . [ 7950 788 iy
R <A RPN R X BENE AU - - BUEI IS ) F: ENRE SO 7 X RE
o el | Bs2 885 | BT
0 .B39.. - |0 863 0 | 856 |l oB7E o
809 .. | 8B4 .| | 869 ' |- 89S -
e SORE R R /- N- RS IR -5 INRR RENCI < NUPRERE N - X R At
o 734 o L e e L8670 -840 | Be2
TRy 749 [T Bas s | et v oL 8se
750 757 | o8eE . 828 .| 854
‘ - 740 ¢ ©.754. 0 L0836 825 | . 851
o WAVES [-742. ) CiTeo o | 853 84

17863

cowaver | g2 | e o b e | vse Ul e

" Maximurm percent of predicted FEV values in éach treatment are présented in bold-faced type. .~ - - .
.~ P'Thie baseline mean (FEVBL) is the averagé of the ~0.5 hour and 0.0 hour FEV vaiues. The bassline R

. for percent of predicted FEVq is (FEVBL/predicted FEV4)%. = - S e

" WAVE. is the weighted average of post-dose percent of predicted FEV4 over 12 hours.
L  CWAVE is the change from baseline in the WAV_E (ie. WAVE minus Baseline). '

" Analysés at individual tfﬁ\époihté indicate

that albuterol was superior to placebo, except

.- at Hours 4; 8, 10 and 12. Each Diskus strength was superior to placebo'atall. . |
- timepoints.- For 25 and 50 mcg Diskus, albuterol was superior-at Hour 0.25, but the -

- Diskus treatments were superior to albuterol from Hour 3 to Hour 12; .. The 100 meg- .

3 .. Diskus was superior to albuterol from Hour 1 to Hour 12 There were rio statistically . - |

- significant differences between the 25 and 50 mcg salmeterol strengths. The 100 meg~

E Placebo " AlbutersT - |_ . Salmeterol .| - Salmelesel~ .. Salmeterol. ST

“strength was statistically superior to the 25 mcg strength at Hours 0.25 through Hour2. ~ :

- at all timepoints except Hour 6. .

. andat Hour 8. The 100 mcg strength was statistically superior to the 50 mcg strength -~ o

- “Analyses of change from baseline yielded similar statistical outcomes. Functions of =

= . serial FEV, are shown in Table 4.. Each active treatment was statistically superior to o

«+ - placebo for each function. No statistically significant differences were seen among
.. active treatments with regard to number of responders.* The onset of effect was

.. statistically longer for the 25 mcg Diskus treatment than for albuterol and shorter for the "
*+.100 meg Diskus treatment than either the 25 or 50 mcg treatments. o SRR

. Peak effect was statistically greater for the 100 mcg Diskus than for any of the other -~~~ .

-+ -active treatments. Duration of effect was statistically longer for the 25, 50 and 100meg” =

+ - Diskus treatments than for albuterol and ‘statistically longer for the 100 meg than for™- - =~

- either the 25 or 50 meg treatments. - AUC(BL) was statistically greater foreachof the -~~~ .
. ‘salmeterol treatments than for albuterol and-statistically greater for the 100'mcg Diskus =+~ -1

| . than for either the 50 or 25 mcg treatments. " R




. “Table d: Functions of Setial FEV1 i
* Definition of Response Effect Achieved Within 4 H"'U'rs

Funcion

Placebo :
. (N=57) -

200mcg
. Albutero

(N=58)._;

25mcg Diskus
Salmeterol
(N=55).

50mcg Dlskus

100ngD|skus R
. Salmeterol© | .-

Salmeterol . © - -
_._(N=55) .-

. '% of responders

e Meen max effect

Medlan onset of eﬁect (h) : o

81

e |
[ R T P

89

02

02l

el

e v
02

s sz | oses | isss | a2

‘ (% change) -

::'v:fMedsanduratlonof Sles 2 i | sl e

”MeanAUC(BL)(L/h) 54 :sfs_a e 7 o 7.'}']"-7:' Lo e4

i f:ReSponders were defmed as those’ pauents who' achneved a 215% increase in FEV-, over baselme (average of
:3: “"B —0 5 hOUI' and 0.0 hour FEV, valm) within 4 hours post-dose o CiLT

SR COmpanson by age groups was undertaken usnng the wenghted average (WAVE) as . RN
© .. defined in the efficacy endpoints section. The difference between the WAVE value and- o
.. the'more traditional AUC(BL) is that in the WAVE calculation, assessments beginning at- -
-1 "0.25 hours ‘are included in the calculation and each assessment is weighted by the- IR
...t amount of time between it and the preceding timepoint.. The total area is then dlvnded

( .= by the 12 hour interval to create an average.- In AUC(BL), the zero timepoint is used :

- Vo rand each assessment is weighted by half-of the time interval preceding it plus half of the'-: _;'
. time interval following it. The baseline is multiplied by 12 and:subtracted from the total. -

" -area. The overall WAVE PEFR and FEV, values are preserited in Table 5 with values

e by age subgroup (chnldren Iess than nlne years old versus age mne or older)

 APPEARSTHISWAY
" ONORIGINAL




ERETIIRE

'tablés5'WAVE'Vsiues‘by-'Agéi:ﬁ_E*_52 e

AN -

: Placebo ‘

~200meg.

25 mcg Diskus-
Albuterol 1

. 50.mcvg;.D'iskue

‘Salmeterol.: |-

Salmeterol. -

00meg | -

- Diskus

- CwRvErER

" Salmeterol

. Overall

827

j 'a's'.s_j_ 1

944

965

97.5 :

.....«:dears -:;_.1 1
i (N=28): .

81.1

.. 89.3 .

CUN=29) 0 |

93.8

961
o (N=28)

- 99.4

: (N = 26)

g _;>9years

- 84.0.

o (N =358) -

- 84.2 .

L (N=35) "

94.9

S N=34

. 96.7

(N=34)

86.0

o ::_ WAVE FEV,

(N=35)

- Qverall

74.3

“78.0

853

T 8a1.

86.3

' -.-.dears S _
o L (N=22)

78.7

-84.1

*fm~=zmaf L

853
(N = 21)

BT
_(N=20)

92.4

- (N=20) ©

29years
s . : r(N 35)

71.3

.74.1.
(N 35)

: 82.9
_(N=34)

82.3 -

Ne 34)

82.8

| (N=35)

s Efflcacv Conclusrons

- i:%t:sp-etﬁss;m-.-swm-.-e:-**-- o
. ONORIGINAL

o '--h*fPEFFt WAVE means reflect that the patuents less than nine on- albuterol and 100 mcg o T
-+ Diskus treatments showed a greater response than the older patients. For FEV, WAVE Qf SRR
... values, the younger patients showed a consrstently greater response.  The difference in IR
. PEFR and FEV; trends responses may be due in part to the smaller number of patlents SRR
/i less than nine who were able to perform'the spirometric maneuvers.- Because the - .+ - - S
1. WAVE is a weighted average of the entire 12 hour assessment interval, the dntterences RSN
_.-."7"among groups can not be attributed specifically to onset, duration or ‘peak responses.
-, . The Diskus treatments performed better than the albuterol and'placebo treatments for .
.1".. both'older and younger patients.: A dose response trend’ was suggested among the ™. -
- Diskus treatments for PEFR values, but not for FEV, values.. Differences between the ° e
~ .7 Diskus treatments do not appear to be substantlal enough to merit further exploratlon of -
SR age- related reeponses : | S 3 ;

: ;;;'PEFFt data lndlcate that 25 50 and 100 mcg of salmeterol admmlstered via the Dlekus :-fg‘f S
. @re superior to placebo. Each Diskus strength shows differences as comparedto. = - =
- albuterol, particularly in that the saimeterol treatments had both a slower onset of action’ SR
-;?.g-.":"and longer duration of effect. There is a minor dose reésponse trend among the three . =~ -
..~ doses that is statistically evident between the 25 and 50 mcg doses atHour 1 andinthe = = . @
... greater number of responders associated with the 50 mcg treatment. Comparable o

T 'statrstlcal dlfferences were not seen between the 50 and 100 mcg treatments

o FEV1 outcomes are consrstent wrth PEFPt in that all DISkUS treatments were shown to
. 'be superior to placebo. Duration of the salmeterol treatmenits was againshowntobe -
. 'superior to albuterol.” The dose response among the Diskus treatments was not as . | 2
-, strongly supported by this measure; although the 100 mcg dose consistently performed SRS
. " better than the other two dosage strengths.  Despite minor numerical trends, there was. R

R no statlstlcal evudence that the 25 mcg dose was supenor to the 50 mcg dose




EEEA T

P i_‘;-"lt is notable that the nomrnal 25 mcg dose was delrvered viaa fonnulatron that was
- developed for the purpose of evaluating dose résponse.’ Its in vitro dose’ delivery . :
" - characteristics have not been extensively evaluated and were noteontrolied to the
2. ‘'samg extent as the marketed 50 mcg per puff devrce The resultant vanabrlrty of data
wor relatrve dose delrvered can not be charactenzed ST .

:'Safety Outcome :':': i

'_:-5'1"'No deaths were reported dunng the study
Patrent #10184 was the only lndrvndual to expenence a serious adverse event Two

-“and severe bronchitis leading to a severe asthma exacerbation that requrred

days following treatment with 100 mcg Diskus, the patient developed moderate srnusrtrs;?; : _-' R o

hospitalization. The event was not thought to be related to treatment.. This patrent was ".ﬁ:" a

-]_:;" . discontinued from the study due toa protocol vrolatlon (use of excluded concomrtant
- medication). o R __

'-_g Q' [';5_-5Adverse events causmg drscontrnuatron rncluded a URTI wrth pharyngms in Pt #
- 10174 followrng placebo treatment and a UFlTI in Pt # 10178 followtng albuterol
R treatment t _ S RN _ : SRR RTR

- -’f:'Asthma exacerbatrons were expenenced by 1 8 patrents in 26 separate events
. Twelve of the events were attributed to withholding medication; six were attributedto = |
. o serial Pl-‘l"s and the remainder to various URIs.  One patient, #10184 ‘was drscontmued
RS due to a protocol violation that led to hosprtalrzatlon S

& ';_:'Other adverse events were: Qenerally lnfrequent Those that occurred |n at least three'fé IR

'  percent (more than one individual) of any of the Diskus treatment groups, and more *. .
 frequently in one:of the Diskus groups than in the placebo group, are surnmarized wrth

- the overall humber of events in Table 6. The only event that occurred in at least three -~ |

- percent of the albuterol group was upper respiratory inflammation (2 patlents 3.

. .. percent). There were no reponts of this event among any of the other’ groups:’ There
. appeared to be a dose response relationship in the frequency of events among the: -

o o+ Diskus treatments, although the rate of events for all Dlskus groups remarned Iower
j‘ than that of the placebo group . . _ :

Table 6 Flate of Adverse Events

. Placebo- | . Albuterol 25meg-. | - 50 meg 100 meg -
|7 200meg:. Diskus - | :Diskus: . | Diskus. - |
L : (N=63) _ |- (N=64) (N=62) - | (N=60) | (N=61)"
All Events = - _ . 9 (14%) 7 (11%) 0. | 5{8%) 7 (11%)
Sinusitis - . _ T 1 (2%) ... 0 -0 . 2(3%). 2 {3%)
-+ | Nausea and vomiting . “1(2%) |- -0 0 3 (6%) -0
IR Headache e 0 1(2%) 0 0. 2 (3%)

P _:511:Cl|n|cal Iaboratory evaluatlons revealed only one patrent wrth post-treatment

;-f " laboratory values outside sponsor-defined threshold values.. Patient #10185 had a
glucose value of 113 mg/dL at screenlng and 184 mg/dL at post-treatment




E 3 fasted condtttons

= tnterpretabnllty of this mformatlon Is Itmlted because samples were collected under non-. FEIR

) :Vltal slgn data mclude pulse and systohc and dlastolnc blood pressure

i Pulse rate was mcreased from basellne for each treatment wrth the greatest mean
-~ "changes observed in the albuterol and 100 mcg Diskus treatments. Maximum mean - . S T
- change in the 100 mcg Diskus group was 9.4 bpm at Hour 6 and 8. 8 bpm at Hour 10 fo_r L
- alblterol.. Looking at the proportion of patients who increased or decreased by 15; 20 S

. - or 30 bpm from baseline in each group, a slight dose response among the 25, 50 and

s 100 meg Diskus treatments can be observed. Overall, none of the Diskus treatments. -~ .
- were markedly different than placebo.: Maximal increases were seen following: albuterol

.- treatment; with 20 percent of patients showing an increase of = 30 bpm, and maxlmal
- 'decreases were seen following the 50 mcg Diskus treatment W1th flve percent of .

- patlents showmg a decrease of 2 30 bpm

7 Mean increases in systollc blood pressure ranged from 1.4 to 2.2 mmHg among the
. treatment'groups and were highest in the Diskus 25 and 100 mcg groups.: Mean .-
- decreases ranged from 1.0 to 1.5 mmHg and the largest decline was seen in the -

~-‘albuterol group.: Categorical analyses of increases and decreases did not suggest -

. s clinically meaningful differences among the treatments, including placebo. Diastolic
" blood pressure data also showed minimal mean changes (maximum increase of 1. 0
.- > 'mmHg in the-albuterol group and decrease of 3:1 mmHg in the 50 mcg Diskus group)

~"Categorical analyses did not reflect chmcally meantngful dn"terences among the

S treatment groups

":EKGs were analyzed for rhythm abnorrnahttes QT. and heart rate EKGs were-
'+ conducted at pre-dose and 90 minutes post-dose. They were considered sngnlflcantly

-~ abnormal at post-dose for two patients with tachycardia. Pt. #10104 had been treated
S WIth albuterol and Pt #1 0166 had been treated wrth 50 rncg Dlskus : ¥

B ‘_f-"Mean QT.; mtervals were shortened between pre dose and post-dose for placebo and

o albuterol, lengthened for the 50 and 100 mcg Diskus treatments and unchanged for the '_ g

25'mcg Diskus.. The maximum change was an increase of 7 msec intheé 100meg. = - - -
- Diskus group. Four patients were: reported to have QT. intervals > 440 msec. Those R

. patients for whom events were reported in association with albuterol dosing mcluded Pt R
- ~#10106 whose pre-dose value was 459 msec, but otherwise < 440 msec and:Pt. -

-~ #10130 whose pre-dose and post-dose values were 447 and 443 msec; respectlvely
. Pt.#10144:showed a placebo post-dose value of 444 msec after a pre-dose value of:

f}*412 msec and Pt. #10169 had a post-dose value of 444 msec after a pre dose value ot '

| ’413 msec and treatment wrth S0 mcg Drskus

- ;‘-'::jf'Each troatment was: assocnated with an increase in heart rate between p pre- dose and

' "post-dose ranging from 4 to 10 bpm. There was:a minimal dose response seen among by ;_ﬁf
. the Diskus treatments. The 25 and 50 mcg treatments were similar to both placeboand -~ -~

B albuterol (mean of 82, 84 83 and 83 bpm respectlvely), whlle the 100 mcg treatment S | 3 .

s




-?;_a;z'appeared'to lead to shghtly hlgher (88 bpm) heart rates and showed the greatest net 5__'3:; o
| '}-_-_E;_-:"ncrease B (e RRARIU Lt T R

Ranges for the data for each of the wtal srgn and EKG parameters fall to suggest
”'f;_-:iii'outlrers that rnent partlcular concem. S - e |

S Physrcal exammatrons revealed abnorrnalmes at the screemng, partlcularly in the ear, - .5-_'_ I
_ .~ nose and throat systemn (52 percent of patients). Detrimental changes occurred in one - . S
- patient's eyes, six patients’ ENT systems and 4 patients’ respiratory systems. = = "_;f ST
- Cominents from the mvestlgators detailing the observations were reviewed and noneof * .~ ~
-~-the changes c¢an be considered serious. In addition; they can not be-associated witha .= . .-
.- 1.t single treatment, given that physical examinations were conducted only at screenrng the }; S
SR post-treatment vrsrt (followmg the final treatment) i _ o

u ﬁ leen the minor safety concems presented by these data further evaluatlon by age
S "i'group |s consrdered unnecessary TR Sl

ST ,‘E-.':-Overall safety data partlcularly vntal srgn and EKG data suggest that there isa dose B T
oLk response among the Diskus treatrments, which most clearly separates the 25 mcg dose S
o from the 50'and 100 meg doses.- None of the Diskus treatments appeared to pose SRR
- L significantly greater clinical safety concem than the albuterol treatment when assessed R
- this srngle dose study 3 R

Y Y Conclusrons

S Effncacy data suggest that there isa dose response among the treatments however

- . there appears to be relatively small gains between levels. PEFR data providemore ~ =~ "
" “substantial support of the superiority of both the 50 and 100'meg doses relative to the .
..~ 25'meg dose, while FEV, data prirnarily support the superiority of the 100 mcg dose -

© Lrelative to the other two doses. Age drfferences do not appear to srgnlflcantly affect
A efflcacy outcomes N Co _ SN

?_':-f';*.'Safety data support the safety of each DlSkUS dose Ievel but are also suggestwe of a
"?'f'_l‘doseresponse o S I DT, S

S ‘Based in part on these data. the sponsor chose to pursue development of the 50 mcg

-dose (the approved dose for patients:age.12 years and older).  This-appears to - SRERE

" -adequately optimize the relative benefit and risk information derived from this trial."Long : -

- term studies described in the subsegquent sections will provide addmonal mformatron .
regardlng the safety and effrcacy of the selected dose L R
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Plvotal Safety and thcacy

sw-seo
: .f]%'}'.S.IMQ‘“_e- . T T
:‘-:FII'St patient’ enrolled ~ January 10, 1994

.. .- Last patient completed B November 11 1994
= Single protocol amendment: . A N T
- -January 18, 1994. Added Holter monltonng pnor to dosrng on Day1 in addmon to R
- treatment Week 12. Other changes were. mmor and not expected to have had S RS
f'i‘5|gn|f|cant lmpact on tnal outcomes e T g e wh

. . Investlgators

o Edwrn Bronsky M D Salt Lake Clty uT - Do
2o+ Paul Chervinsky, M. D North Dartmouth MA

- .- William Howland, M.D., Austin TX - l
0 James Kemp, M.D., San Diego CA -

i+ .7l Craig LaForee, M.D., Raleigh NC . -

~ % Federico; Montealegre, D.V.M,, Ph. D Ponce PFl
- David Peariman, M.D., Aurora CO C
' Stephen Pollard; M.D., Louisville KY
... Bruce Prenner, M.D;, San Diego CA - : o

Dl Steven F. Welnstern. M.D., Huntlngton Beach CA o
"-:-';_:.;‘-JamesWolfe,MD San Jose CA o .

T Desng

SRR Thrs tnal was a randomlzed double blund parallel group companson of salmeterol

. powdervia: - - " Diskhaler 50 mcg BID versus inhaled placebo BID in pedratnc
: patients. Male and premenarchal females were eligible to enter the study if they were I
~_".- between the ages of 4'and 11 years of age; inclusive; at Screening, hadbeen. -~ =70 o
diagriosed with asthma-at least 6 months prior to Screening and had baselme PEFR R
-7-and/or FEV4 values between 50 and 80 percent of predicated normal.  Children : age four .;--:3 SRR
. -orfive were required to meet PEFR criteria, while chrldren age six to eleven were.
o requured to meet both PEFR and FEV1 requurements RRR IO -

‘Demcnstratron of reversrble alrway dusease was requrred in chlldren age 6 and older (15 SR
- percent improvement in FEV, following two-puffs of Ventolin).- Each of the investigators - -
"1 was asked to enroll a sufficient number of four and five year olds to comprise at least: . <
~-:--'one-third of their study population. - Eligibility.criteria regarding concomitant disease. and .
... medication use was similar to that of the dose ranging trial, SLGA2016, described in the .0
. .. previous section. Concurrent use of fixed regimens of immunotherapy, inhaled or A R
. intranasal corticosteroids, crormolyn or nedocromil sodium; and intermittent use of
" . selected antihistamines, was: allowed durrng the study Ventolm MDI was used as-:
S needed for symptomatlc treatment Ll :

APPEARS THis WAY
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L 'Procedures

5 A flowchart of procedures appears in Appendlx 3 Patlents who‘m'ercntena at'
... Screening were enrolled in a 7 to 14 day lead-in period during which each patlent
- received placebo BID with Ventolin MDI back-up. : At the end of the lead-in penod

8

- . patients’ diaries were assessed. Patients were enrolied into the double blind: portion’ of 35 e

the trial if they had not experienced an asthma exacerbation or lower respiratory tract
- infection, complrance was between 75 and 125 percent and there were no protocol
- ‘-li‘*wolatlons IR L NS Tl

;'f'QEE-':Dunng the 12 week double bhnd penod patlents were assngned 16 réceive salmeterol
- BO'megorplacebovial. -~ - - |BID. Clinic visits were conducted every 2 -

R - weeks. For the purposes of this review, Day 1 is the initiation of double blind treatment
_-and Weeks 1 to 12 correspond to the weeks of the double blind treatment. At Day 1. -

--conducted at 30 minutes’'and immediately pre-dose and at 15 and 30 minutes'and 1, 2,:

| 3 4,5,6,7,8,9,10, 11 and 12 hours post-dose. Children age4 or5whocouldnot .~ ~=° - o
.. - perform the spirometric maneuvers provided PEFR measurements only.- At Weeks 4 :; L

g ~-ands, PEFR and FEV1 data were collected pre-dose and 2 hours post-dose

'_;-ﬂ'iBetween cl|n|c vrsrts |n the double bllnd penod patlents recorded the followmg ina:

““and Week 12 visits, serial PFTs (FEV,, FVC and FEF,s 7sx) and PEFR avaluations were . e

"f@;"dlary format: daily moming and-evening PEFR (both prior to dosing), frequency of self— : 35 e

... 'medication with back-up Ventolin MDI, frequency of nighttime awakenings, asthma
.- . symptom scores and frequency of asthma exacerbations:. Physician global - :
.- assessments were recorded at clinic visits at Screening and Weeks 4, 8 and 12 The

- Functional Status II-R (FSII-R) and the Sleep Scale — Children (SLP-C) were used to’ e
- .. assess quality of life at Screening and clinic visits at Weeks 6, 10 and post-treatment. - =~ = = .= .
..~ Experience of the parent/guardian in relationship to patient's asthma was recorded as a -ﬁ T

. pilot using the New England Medrcal Center Chlld Health Survey-Long (NEMCH) at .. .
' .;':'Screemng and Week 12 ' : ST _ ‘ —

-

A post-treatrnent penod of 7 to 1 4 days followed the Week 12 vrsrt Patrents contmued |

K . atthe end of thls penod

'3“,;”‘;'End901nt

- 'to complete their diaries dunng this penod and were evaluated at a post-treatment vrsnt 5_2 RS HEE

- O anary efflcacy endpomts related to FEV1 and PEFR are srmnlar to those descnbed fo_r S

.- Trial SLGA2016. Primary analyses were conducted using Day 1:and Week 12data. - . .-
.. Number of responders and onset of effect were assessed differently than in SLGA2016

- - .. Both were-calculated twice, looking for 15 percent improvement over baseline at 30 '
- -minutes and-4 hours after dosing. Baseline, which was measured on each treatment

'--5"fj':day in the previous study, was the mean of the Hour -0.5 and 0 trmepolnts on Day 1 for _ _- - :

L ~the current study

_ -;; ;':'éfiother efflcacy endpomts rncluded the splrometnc assessments at Weeks 4 and 8 and
o '{';g the dally dlary data Patlent rated asthma symptom scores for chest tlghtness




e

e ‘shortness of breath wheezmg and coughrng, and the physrcnan global assessment N
were made using the followrng 6 pomt scale : : R U

© 0= Nosymptoms . .-
Some symptoms PRESENT that caused Irttle or no dtscomfort i ' '
MILD symptoms that were ANNOYING to the patient, but caused Irttle or no dtscomfort _
MODERATE symptoms that caused DISCOMFORT, but did not affect normal daily activities:- - G
- SEVERE symptoms which lNTEFlFEFlED at least once today wrth norrnal at Ieast once today with - S
+ normal activities. - '
‘_?'Symptoms SO SEVERE that the patlent COULD NOT go to schoono other normal acttvmes

: “'-'Safety endpornts rncluded cllntcal adverse events (evaluated at each clmtc vrsrt) Cllnlcal A

. laboratory evaluations (evaluated-at Screening and Week 12); 12 lead EKGs and 15+ = - .-~
:-second rhythm strips (evaluated at Screening and pre-dose and 1.5 hours post-dose at' Lt

" 'Day 1 and Weeks 4, 8 and 12), continuous Holter monitoring (evaluated at a'subsetof = = .
- five study centers for 12 hours on Day 1 and Week 12), vital signs (recorded with serial- . . . "¢ -
‘pulmonary function measurements), pulmonary auscultation (performed at each cllmc

-vrsn) and physrcal exarnlnatlons (conducted at Screenlng and Week 12)

':Stattsttcal Consrderatlons

S -A sample size of 80 completed patlents per treatment W|th approxtmately 65 patlents

». - between 6 and 11 years of age; was calculated to provide at least 80'percent powerof -

.- 'detecting-a difference of 0.15 L in FEVy between two treatment groups witha = -
. significance level of 0 05 All analyses were conducted wrth the tntent to treat

3.:'12_-populat|on TR R PR . : .

s 'Patrent Dtsposmon

A total of 207 patlents completed the srngle bllnd placebo lead -in phase Thuty three {"-';} L
- additional patients were screened and not enrolled in the double blind phase dueto:: - 1. . ' .
-~ failure to meet entry criteria- (n'= 23), adverse events (n'= 6) or asthma axacerbation (n ':3; o

= 4):"Of the 207 who entered the double blind phase, 187 completed the trial and 20 o
‘were withdrawn.: A summary of the disposition of patierits appears in Table 7.

. Salmeterol and placebo treatments appear comparable wrth respect to patrent
-‘;J;'dtsposmon R Lo _ L e

Table 7 Patlent Dispositlon Summary

. Number ot Patients R
Ptacebo - Salmeterol . .. Total. - -
Enrolled. ;.:: .. 105 102 207
Completed:.:: "~ - 95 92 . 187
Withdrawn:: ;- © - - - 0L ] 10 20
S _:'Adverseevent ERE - TR TR - 6
" |...-Asthima lnstabllrtylexacerbatlon o a b 2 LR - DU
.| - Lackof efficacy. . : ol 2 D 2 EERRLE SR
1| Protocol violation SN R CNREE - I B EA
al -Losttofollow-upl._-i' 1 1 2
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L 'The majonty of patrents were male (69 percent) and “Caucasran (75 percent) Eleven ST
i percent of patlents were “Black?, 12 percent were “Hispanic™and 1 the | remainder were: RN

- “Oriental”or “Other Treatment groups were cornparable W|th respect to these
":_?j_'-parameters S T S R AT N N
= ”--_f'Age ranged from 4 to 11 years in both treatment groups wrth means of 8 3 years and

. *8.5 years in the placebo and salmetérol treatment groups, respectively. There was-

:'i_ fﬁg -some difference between the treatment groups wrth respect to drstnbutlon of ages as
-.;._@E”-seenlnTableB SR s _ o

:"Tablé:BE:Age:Dlstﬁbutionf St

_ - Placebo .. . - . Salmeterol 50 meg
ol NS 108). L (N=102)
| 45vyears. . . - B ) 21 (20%) l M%),
.- . |e6Byears ... . - - - 27 (26%) . _ 33 (32%)_'-.
S -1 years R _ » 57 (54%) l 58 (57%) : .

§ ____.Z'The hlstory of asthma was consrstent between groups in tenns of duratlon and number LR
"~ “of hospitalizations or episodes of acute care in the previous year (a total 6f 11 percent.. =~ .
- ..-of patients had been hospitalized and 56 percent had received acute care). Nocturnal

- “symptoms were reported by 63 percent of each treatment group. Approximately 85 -

. percent of each group reported that they suffered from an allergrc dnsorder in addmon to.

' ?--asthma o _ . : e S _

N Lf’Ftegular use of concomrtant asthma medrcatlon dunng treatment was reported by 85
S percent of the population, with 57 percent reporting use of cotticosteroids, 32 percent -
-2 using “other anti-inflammatories” and 39 percent using bronchodilators. ‘A somewhat . .
~ :.’greatér proportion of placebo patients than-salmeterol patlents reported use of albuterol'_-' SR
o for asthma exacerbatron (47 versus 29 percent) o SRR

= o r"Efflcacv Outcomes - 5 -

el Serlal PEFR values expressed asa percent of predrcted mcludrng basellne values are
- . presented in Table 9 for Day 1 and Week 12.” Appendix 4 contains a graphic ST
... representation of these data.- On both treatment days, pairwise comparisons showed - IR
- that mean values for salmeterol were ‘statistically higher than for placebo ateach - =~ "1 - -
L tlmepomt Mean values for both groups were: consistently higher at Week 12 than on. il
- Day 1. Absolute PEFR data were analyzed as change from basellne and comparable; D
R frndrngs were observed ‘ : A X : :

APPEARS THlS WAY
ON 0RIGINAL




Tablé 9:' Percents of Predicted (%) Serial PEF Values R
" Treatment Day1 - " Treatment Week 12
~ - Placebo . Salmeterol 50meg - .-Placebo Salmeterol 50mcg
© o (n=108) . ). (n=101) (n=83) . . = (n=91)

N time (hr)

U866

850 | -es2 - |- . i8s5. g
Smoe

CONAL | NALL T R 926:2'_--?_;

Baseline. -

B ¥ S S 104% - X SR
806 - o102 S92
B -} K B B [« -GN ‘ 55-97.432f3_'_ B R AT
) R A © . 905 C101° D - CerT L 10427
¥ p<0 001 vS. placebo Day1 " p<0. 038 Vs, placebo Week 12 (ANOVA F—test)
U Note maxrmum percent of prédicted values bolded : : _ ;

_ '-ijompanson of percent predlcted PEFFt between the subgroups of chnldren age4to 8
" and those age 9 to 11 are presented below in Table 10: These findings are consistent
¢ with thie dose ranging study, SLGA2016; in that younger children had a consistently - -~ = "=
- = greater change than older children for both placebo and salmeterol. This appears to be- L
- due in part to their higher baselmes but also appears attnbutable to a greater
o bronchodllatlon response ' - R

=
!

-_; Table 10 Comparlson of Percent Predlcted 12—hour Serial Mean PEF
= by Age Group on Day 1 and at Week 12: i :
N Ages 4-8 Years. _ges 9-11 Years .
Day1 | _ Week 12 - . Day 1 . . Week 12 .
Piacebo | Saimet. | Placebo | Salmet | Placebo |- Salmet. | Placebo | Salmet
~ (n=48) - (n=43). |  (n=43): |. (n=40) (n=57): | (n=58).. | (n=50) | (n=51)

0’870 1. 869 | -882 | -838 |- 838. | B42 '85.3."
- 995 [ 887 | 1076 87.7- |.-946 .| . 930 992_r
11114 | 1058 | 1167, | o905, | 10287 |- 987 [ 1045°

1029 [0 1010 1104 § 883 . .995 | 94.9_' ;. 893]

.Trrnepomts:‘. PR D R S IRV B RS 0810
at<100%ot | - - . | s | i L 1702505 | | 08k
predicted- - §: Al . {-025hr. |. O5hr | - None |: AIF_. 7| 1112hr | @ Al |- and-.

SETEER FESEDE T - Ao b o) 912hr

Timepaints - |
'at2100%°f-'.' 108 -] - SR IR DS .
predicted. '} None 12 hr |- t112hr | AN B :Nope o [ 1-10hr. | None | 1-Bhr-

Percent predlcted PEFR were assessed by cortncosterond use. On Day 1, both
treatments had shghtly hlgher rneans among cortlcosterond users However at the




‘Week 12 visit, this finding was feversed among placebo patients. The salmeterol

: ;The salmeterol treatment effect was evrdent among both-users and non users at Day 1

. _" ;f'_""Functlons of senal PEFR such as number of responders onset etc ‘were not
Q';'analyzed although functrons of serlal FEV1 wnll be dlscussed in'a subsequent sectlon

S :-_-,'Table 11 deplcts mean senal FEV, data as a percent of predrcted and a graphrc of B
1. these'data is contained in Appendix: 5.°As with PEFR data, the salmeterol means were o
~ " statistically greater than placebo at'each timepoint. ‘Although mean values for the

. placebo group were somewhat higher at Week 12 than on Day 1, the converse is true

© -anhd Week 12 are small.’ Further evaluation of changes among individuals were - s
-2 undertaken to deterrmne the clmrcal relevance of this frndrng and wrll be descnbed Iater o
-"-_;;':rnthrsrevrew D R P SN ' )

Percents of Predtcted (%) Serial FEV, Values

RS

' patients at Week 12 did not show a consistent difference between users and non-users. -~ i

.~ for the salmeterol group. The absoluté differences between salmeterol means at Day 1 _' .

e

.'Tlme (hr)

Treatment Dey 1.

Treatment Week 12

Placebo

- (n=84)

. Salmeterol 50mcg

: Pleeebo._ )
(n=75) - -

Salmeterol 50meg | :

_ (n=81) _

-05

'Baselme T

753
758
750

S BO.Et
892" .
89,00
AT
86.6*

ysa

78.0

EEEE X
L0 o
807
824

825
82,9
82.4

T 820
L8s
808 il |
80.0 .. |
796 -
~ B0B
804 i
:798.5 5}:"_

789 -

: o :-:" 33.3'_'5_"-": .
Lo 83,9“‘ o

: | : 87-1'-.'":":.".-:
to892%

9.0 .
R & B L
P 90'7.':Q_: L.

= 895
gt -
(. gg2™
CooBaR™ - -
(oBe.B™.
87.4 .- .

L *p<0. 001 vs placebo Day1 “*p<0. 005vs placebo Week 12 (ANOVA F-test)
- Note: maxrmum mean percent ot predlcted values bolded ]

S8BT

L Mean change from baselme analyses reflect the same statlstncal supenorrty of _ P
" salmeterol means, as well as the same trends in each treatment group between Day 1

- and Wéek 12 Again, mean difterences wrthm the salmeterol group at the two. -

L ttmepornts are relatlvely small.. SRR . .

e ff'FEV, outcomes were hot analyzed by age group gwen that the 4 to 8 year subgroup o
- - would be substantlally llmrted due to tt:te mablhty of 4 to S year olds to complete '
. }.';sprrometnc assessments o S P R

Cogg.et - |




i "Senal FEV, as a percent of predlcted was analyzed by mhaled cortlcosterord use.’ On
- Day 1 and: at Week 12, corticosteroid users had slightly higher means for both the -

* salmeterol and placebo groups. - This finding differs from the Week- 12 trends of the

I para||el analysis of PEFR data in'which the small advantage shown by cortlcosteroud

P placebo was evndent in both user and non-users at each tnmepolnt

5f'§5'Funct|ons of senal FEV1 are shown in Table 12 Iooknng at effect achleved within four
" hours of dosing. Proportion of responders, median time to onset of effect, mean:

N

. users at Day 1 was no longer evident at Week 12. The superiority of salmeterol relatlve o 5

" maximum effect; median duration of effect and AUCs (calculated as both the area of the}z- » -

-+ FEV4 response-time profile above baseline and above a 15 percent improvement over :
- _:;Z('baSellne) were each statistically superior in the saimeterol group relative to placebo on':
. Day1: The same statistical findings were not observed at Week 12, apparently due -
“largely to the improvements in spirometry in placebo patients. However, there were -

L f_medlan duratlon of effect from 4 .7.0on Day 1t01.9 hours at Week 12

; Teble 12 Functlons of Serlal FEV1 D PR
Deﬂnttron of Response Effect Achieved wrthtn 4 Hours L

e b N ‘ Treatment Day 1 R B “Treatment Week 12_ T
Funotion TR Placebo Salmeterol S0meg 1 Placebo | SaimeterolS0meg | - ¢ ¢
_ v '%Ptsechlevmgﬂs% I I I - o I R
. rncrsase over baseline’: - g o 2T% | eA%E. . | B1% | T 83%
.j"i}«" ‘Medran onset of effect (hr) oazo000 | ose - f i 288 | - 108
B i 'Meanmaxeﬂect(max% ' E ‘ B
-change trom basehne) 138 oo 2.4t o prer 1940 e -0 258 _
Mediar duration ot eﬂect 0o | e e e |
| (hn); TR _5 Sl R I DORUNRNTRRE I E Lo
e ‘MeanAucus% (L-h) ; ‘-o‘o‘ 'f'._'1 2 '6.‘62 R SRR
=5 | Mean AUG(BL) (L-h) .“15 _ od | o i-i i 15:55‘ o8

' fi“ #p<0.001 vs. placebo (F“rshers Exact test); p<o 001 vs placebo (van Elteren)

j _53-_";G|ven that the mean onset observed in the prevnous analysns was con5|stently close to
-one hour for salmeterol, and longer for placebo, the functions of serial FEVy analyses

“ofthe tnal Lo

: To further explore mduv:dual outcomes of the tnal the percentage of patrents whose
"FEV, reached at least 15 percent above baseline during serial assessment are-

.. presented in Table 13.- Among placebo patients; a clear increase in the proportlon of
- patients who did demonstrate an “effect” is observed between Day 1 and Week 12
.- Conversely, a decline in the number of patients who reached this threshold is seen.” = -
- between Day 1-and-Week 12 among salmeterol patients.: Between 34 and 56 percent’:

-~ declines within the salmeterol group in each parameter, most notably the decrease m : R A

= 5'{';l_f'usmg a deflnltlon of 30 mlnute onset dld not provnde addltlonal msrght mto the outcomes o

E - of salmeterol patients were observed to have improved at least 15 percent above -~ ‘? e

o baselme at each Day 1 post-dose assessment whrle only 30 to 54 percent of salmeterol




BT

“patients, were srmllarly |mproved at Week 12 The same trend was observed when the j_:;
-serial FEVy. data were: examrned to Iook for |mprovement of at least 12 percent over o
" baseline. . e - . T SEEES

..'.Table 13 Percentage of Patrents wrth >15% Increase in FEV1 0ver Trme' TR L
. . _Percentage of Patients’

- Treatrnent Day 1. . Treatment Week12 . SRR
R EETE N R - =" Placebo Salmete__rol 50meg _ Plecebo - |. Salmeterol 50mcg R
o Timewn) - ) (n=84) ) - - - (0=01) _ o (n=75) i (n 81)

oo e
- NA_: - :.__‘ 25 .

o -3_1'?; “All values are relatwe to the average of the -0 5 hr and 0 hr measurements on Dey 1
B s : Note rnaxtmum percentege of patients is bolded .

B Mean FEV1 asa percent of predlcted recorded at a srngle trmepornt at two hours post-. EER
.. dose on Day 1'and Weeks 4, 8 and 12, was 92.3, 89.8, 89.6 and 91.0'percent; -

- "respectively. These data do not appear adequate to establish whether the decline in

7 mean FEV; within the salmeterol group was a gradual trend throughout the 12 week = "
© . rtrial or had a relatively abrupt onset. The placebo group, with means of 78 3 80 9 82 1 Lo
R 'and 82 9y respectlvely, seems to showa progressnve mcrease o : : R

SRR Serlal FEFzs 25% and EVC data are consistent wrth FEV1 data in that they show L
PR srgmflcant effects of the saimeterol group relative to placebo at each timepoint. They
~. - also reflect increases in mean placebo group responses and decreases ln mean
R salmeterol responsee between Day 1 and Week 12 :

Dlary data provrded secondary eﬁlcacy endpornts and a mechanlsm to assess the

" clinical relevance of the observed trends in pulmonary function data.: Morning and-

- evening PEFR means for each four week period are summarized in Table 14 as

- changes from baseline.. For both measurements; a continued improvement from: = .
2717 baseling is observed inthe salmeterol and placebo patients. - This finding is in contrast
. to'the FEVy outcomes that declined during the course of the trial. . The daily PEFR.-
L assessments provide some reassurance that the clinical outcomes ‘of treatment were
Corrrnot substantlally reduced. Statistically greater improverent was seen for both

L parameters m the salmeterol group relatlve to the placebo group K




