- from 21 and 20 patients respectively for

I - analysis of the 9 patients between ages

“Table 15

i 4-8y
“results and support efficacy in that population. f

. Note that for the second and third cﬁéilengéS-;(S.S;féhd_ '1';!%:5;;hr5).: th

| all treatment groups. T
 The pairwise testing of the Diskus against placebo was positive at all tests,”
 With p-values of 0.002, 0.017 and 0.024 for the initial, 5._5_‘a_'n'd_ 11.5-hour -

edatawere . .

been in the range of 30% at screening): This might be expected to have o
.. - rendered the study less sensitive to detecting a treatment response. - A subset: :
ears yield‘ed‘numerically'similar: o

Pla.cebo'

.Challe.n'ge
: (% total)

C%falli

(N).

T MDPTS0

C(N) - (% total).
24

DH 50

N) - (htotah) |
24 i

24

: - [0.5 hour

<10% | 13 (54)

(88).

> 10%,<20% | 7. (29)

0 (0)

21
0

(©)-

220% 4. (19)

2 . (8) .

3

(13)".

55 hour

" (38)

T — 67}

i)

<10% (9.
7 29)

5 (21).-

(17)

> 10%, < 20%

220% (8. (33)

3. . (13).

. (13).

" T11.5 hour

T <10% 46)

e

)

= > 10%. <20% 21)

1.
5 ..
8

2- (8. ]

_(8)

- 2 20% _ (33)

. ‘placebo treatment. - - o
i Safety Analysis

of 24 subjects; with éach

‘more patients béing"pr"ot'ected-f(iié'.'._ falling less than 10%
- unprotected (i.e., falling 20% ormore).: Again these dat
- fact that so few patients consistently fell into the 20% o

6 (25) -

S oanems

_(21)

. In'this 'ahalySiS;'th‘e'Diéku's_"gr:c_)'up*did not separate statistically from placebo at - -~ . -
' the11.5 hour time point, though clearly there is still a favorable trend with-. -
)and fewerbeing -~
a are striking for the . - -
r more category after -

- The safety analysis included all patients who received any study drug, a total Lo
| patient receiving all treatments over the course of = -

the study.: No deaths or seriouis AEs were reported: in this: study, and no-

patients were withdrawn for an AE." Diskhaler safety data will be discussed, -




jiven the formulation similaiities. *
Adverse Event Occurrences .~ - -
patient who experienced a migraine and a rash. RTINS SED LIRS B
Overall, these data provide little signal of any problems in safety oriocal -« -
tolerability. S T T TS S
::Labdfa-t'o'ry;l\bnorméli:tié:s:'/Chéh'gzesfij_i'- S
" Thére were no safety signals detected from the laboratory examinations. S
Vitalsigns
" Mean values for blood pressure and pulse rate We:r'é"pré'séhte'd pre and post-

- at 30 minutes following the first challenge' when one might expect the

~Conclusions ©  © - IR S S
- Efficacy Conclusions -« 5 ¢

- Study 2003 supports the efficacy of salmeterol Diskus 50 mcg in the -

~‘many patients, but due to the high placebo response in this trial (the low. - -

 confidently state that this is a reasonable proportion of subjects. -
- Overall Safety Conclusions =~ = = - o oo

~As in all these studies, the safety data generated were very limited, since the

- of more systemic effects was seen.” =

o weemsTHsWY
o o ON ORI.GINAL?;-;_: e o

. NDA20W92SEL0OI .-

~ There was only 1 AE reported in a Diskus lpaﬁéht‘;—:"’th"iﬁs” ba’fié‘ht- experienced o R
increase nasal congestion. Two AEs were noted on dné'DHpét_ient'-_-'a:-- PR

f-'maximum-systemic; effects (cotn"pared to 5.5 and 11.5 hour‘s)i.-‘igg_zg-_é AU C

* prevention of EIB in pediatric asthma patients prone to ‘exer'cise-'relate'd'féllé_ S o
- in FEV,.. This protection appeats to be durable over an 11.5-hour period for. -

- number of placebo patients showing a 20% decline in FEV,), it is-difficult to:-_':i' ::_"' G

_exposures are brief. Thers does not appear to Be‘anybléafr‘ signal ofa.. . -
- problem with tolerability with the Diskus formulation in-children. Despite this FEEE
. dose being the same-as that nsed in the adult trials (50 meg), no clear signal. . -

Coems




- Inhaler for the Prevention of Exercise-Induced Bronchospasm in Pediatric = -
 Subjects with Asthma'._'."[sponsp_rjtitle];..- o LT
Objectives/Rationale - -~~~ . °

1. " Todemonstrate the clinical efficacy of single doses of salmeterol 25~
- .. and 50 meg via the Diskus compared to-albuterol MDI and placebo in R
1. the prevention of EIB for asthmatic patients 4-11 'yeafs_'of age. - '

"A Randomized, Doubie-blind; Double-Dummy, Single-Dose, Four-Way T
- Crossover Comparison of Salmeterol 25 mcg-and 50 mcg Given by 'the Multi-- - - L
- dose Powder Inhaler (Diskus), Albuterol 180 mcg Given by the Metered-Dose: - G

.~ "To ¢haracterize the safety and tolerability of éihglé'doééé-bf salmeterol

Design __:;'::'. .

.-:é}izl

' This was a two-cénter. ‘randomized ; dou'bzl'e-b'li"rid;' double-dummy piécebb e

p_é-‘ztient—s)_. S

-T_SYS&ﬁn;-”gg o

- 'Summary of the Study Protocol {including amendments) .
;deQUHﬁdﬁfﬂff‘ T P T S TP o

e

'25 and 50 mcg via the Diskus in pediatric patients with asthma and- - L -

-and positive-controlled, 4-way cross-over conducted in the US between the - I L
“dates of Feb. 19™ and Sept. 12, 1996 Enroliment was planned for24 = SRR

-‘evaluable patients 4 - 11 years of age with a diagnosis of asthma and EIB. - N
- Each'study site was to enroll one 4 year old'ahd one 5 yearold (4 total . . . . B

“Note that since mahy of the désigﬁ"fe:athés are shared with the other sti)dies N -- ' L
previously reviewsd; the summary below will mainly focus on significant - .. - IR
differences between this and the latter protocol, preserving the enumeration .. R

- Patients of the appropriate age were recruited if they had a diagnosisof -~~~ . .
asthma by(_ " criteria and EIB.- At baseline, patients wers to have anFEV, . = ° S
of at least 70% of predicted and had to have a demonstrated fall in FEV, with . S
exercise of at least 20% from the pre-exercise testing: Patients had to be able. . TR
'~ towithhold medications prior to 'tes'tihg‘(notably,-albutérol'fof'at'le'ast8 hours) . - o
““and to be able to coordinate and correctly perform with the devices in‘question - - .
(MDils; the Diskus and PFT equipment). The patients could not have received. - .-




Random sequenceof: .

e salmeterol D:‘i's"kds_ 25'meg plus MDIplacer

. salmeterol Diskus 50 mcg plus MDI placebo. =
- - ‘Albuterol MDI plus Diskus placebo . IR
There was to be at least 3 days and no more than a 14 day period between -

':-‘If)'o'sing' Ly

“Two devices were distributed to each patient, for administration as follows the s
momingoftest: . .o T R TR

:"irﬂbl:e: 16 SRR R

N Device A Device'B:___‘_"'
| Treatment . e AT - —
| _TMDPIZ5 . [Tbisteractve | 3raistons of placebo
_MDPIS0 |1 biister active Zinhalations of placebo . |
' Albuterol 180 mcg . | 1 blister placebo . . 2inhalations of albuterol _ :
"~ Placebo S ;lblist'erplacebo: 2 inhalations of placebo

EA@L_W@_Te_stm_q :5-::;5 £ ST SIETNS R S R I e
The timing of the exercise testing post-dosing was 0.5, 5.5 and 11 5 hoursin
this study (as amended, as the original protocol alternatively called for 2 tests. e
‘at 0.5'and 8.5 hours and later 3 tests at 0.5, 5.5 and 12.5 hours).. The FEV, "~ . =
on the pre-treatment evaluation’ must have been 80% of baseline for thetest = .7 .
' to be'conducted that day, and FEV; must have returned to within 80% of the. .
- pre-dose value from that day fo:r'_t_r:\é‘next challenge to take place:: R R
" Assessifients . S e
Efﬁca’_cy Evaluations e TR e R tE
- The primary efficacy measure for this study was again the maximum percent .~
fall in FEV, following-'exerci's'e;fEAlsc'anal'yz'ed was the minimum FEV; RN P
achieved (unadjusted for baseline) and a categorical analysis of patients who S
fell <10 %, those who fell between-10% and <20%; and those who fell 20% or- -
m'cf)reiin‘theirFEV,. T T LR Y Lo

+ The following safety measures were collected ini the study: adverse events,. -~ .
. Physicat findings; and pre / post-study clinical laboratory evaluations and 12- . =
leadEC@s. T T ERERevauatons and 12.
Eﬂmn_tﬁ AR
* Efficacy parameters: - EREEE

853,

09716198 -,




The primary variable was essentially the same & the previous studies.

Amendments to the protocol’ -

. There 'were 2 protocol amendments.- The only 6ne of major consequence to SR
- the study was instituted prior to enroliment beginning; and this called fora ..
. change fromthe 0.5 and 8.5 hour testing and 0.5, 5.5, and 12.5 hour testing” * -

. [sic] in the original protocol to 0.5, 5.5 and 11:5 hours in the final amended - - - -

‘Twenty-six subjects between the ages of 4 0 11 years were screened and R
- enrolled into the study, 24 completed the study.: The reasons for withdrawal = " c
“ were listed as “other” by the sponsor (i.e., notdueto'AEs). .* . - T
- Demographics revealed that, as in the other studies, most patients were male - SRR
.- “and mostly Caucasian (65% and 81% respectively). The mean agewas 7.6, . .- .
- with 58% of subjects under the'age 'of 9 and 42% between 9 — 11 yearsof . - SR
age.. The majority of subjects had‘a history of asthma of between 1.- 5'years, e
“Wwith the mean screening FEV, equalto 1.42'|L (85.7% of predicted) witha 0o
‘mean maximal fall post-exercise of 27.4% at screening.  (note that African. .~ ©
American predicted values were corrected downward 12% from:™— .~
:c:'l'itEria)-_f S o S T TS TN R
Concurrent iliness /Drugs - S
The sponsor lists @ summary of the concutrent illhesses b

e y body system.

Although the majority of subjects had concurrent ilinesses; they fell primarily:
into the skin, neurologic and non-site specific categories. T SN
Concurrent medication use was unremarkable. A total of 14 episodes where SERE
 subjects had an ‘exacerbation’ during the study (i.e, required Isuprel and/or .~ dretinie
' Ventolin rescue) occurred: 5 at the screening challenge, 4 during placebo. = vl
treatment, 5 during albuterol treatment and 1 during MDPI 50.". - - X

Efficacy-Analysis =
Data set analyzed . . S
Al available data from all 26 subjects (the intent-o
. randomized were analyzed. e
_FEV{rés‘p’On'se tb"exerciSé_chall't__'a'_nge:j s N DT RIS
* The primary analysis for efficacy was the maximum percent fall in FEV, within =~ 0
~. the first hour following exercise testing. These data are summarized in the. -~
"'ta._blejbelow:z;: R T IR I ST L R

treat population) .

----- o AePERSTHIS WA

. NDA20-692 SE1:00 T o9nems




S Tablert

Exercise . ..

Challenge." | assessment

'S‘__'pirorﬁetry . |

“Placebo

TAbuterol

FEV, [SE] (%)

#1 Initial . . | Pre-exer.

‘Post-exer, .

FEV, [SE] (%)’ ..
148L o

1.28 [2.55] (-13%)..

1.60L .

1.54 [1.46] (-4%) "

MDPI25 o o
FEV; [SEJ (%) .
152 -

1,44 [2.10) (-5%)- -

FEV, [SE] (%)
153

1.44 [2.34] (:6%) -

Pre-exer.

R | Freser
e e st L | Post-exer, o

1500
11.31 [2.59) (-12%)-

1540
1.31[2.58) (-16%) -

155 o
- 144 [2.02] (-8%):

1.67

Pre-exer.
Post-exer.: -

[F2Tishe

tasl
1.30 [2:35)] (-14%) -

1.49L

'1.25 [3.08] (-15%) :

154

_ 1;44‘[‘1‘;671(-’7%)?

187.
1.45 [3.06) (-7%) "

the Serevent-albutero
‘ccfw'mparison.j P s :
Similar data were also seen from the minimu
analysis, the 50 mcg Diskus beat
initially-and the 25 m

. [For placebo,' data came from 24 subje
. the 5.5°and 11.5 hour time periods,
' there were 25 subjects contributing to all tests except

vp'erfon'ned on 24 subjects] - ..
_The pairwise testing of the 50 me
Jinitial'and 14.5 hour challen
‘the 6 hour time point (p = 0.
different from placebo at-all ti

064
me

to con

. APPEARSTHISWAY -

udy,

ficacy in that age group...

m FEV, analysis, although by this. .~ -
placebo at the latter two time poinits, but not T
cg Diskus failed to statistically separate from placeboat ™

1 09/16/98.

cts at the initial testing and the pre-exercise testing for e

otherwise the number of subjects was 23, - For albuterol, RN

the 11.5 hour time period, where both the =

g Diskus against placebo was positive at the - - .
ges (p = 0.002 and 0.002) respectively, but not at R
):- The 25 meg Diskus was significantly .. .o
points.: Albuterol was only superiorto L
placebo initially and trended towards worse responses at subsequent testing.
- (though not significantly). As in the last st '
_Placebo response (i.e., the fall in FEV. on plac
-percent, when it had been in the range of 27%
analysis of the 9 patients between ages 4 - 8
results to the overall population and support e SRS
‘Comment - it is interesting to note that not only is there ' no residual protective SRR
effect of albuterol seen at 5.5 and 11.5 hours; but there actually is a trend. . T
‘towards the placebo group being worse than placebo at those time points. = S
Althiough this is not statistically significant, it does lead to alowerp-valuefor . -
I comparisons than forthe Serevent-placebo .~ =~

therewasaverystrong - .~ 0
ebowas in the range'of 12- 14 - ° B
at'screening). Asubset

years yielded numerically similar:

The categorical analysis provided similar and complimentary data to'the:

analysis of the mean response; although with more clear-
- MDPI 50 compared with placebo.. These data are summarized in
. below (note that patients unable
= included in the > 20% category)::. i

cut superiorty of the
- thetable ... -
conclude an exercise challengewere -~ .

1.53[2.42) (7%) - | -




= Challenge ~ Placebo |~ Abuterol | 'anrzs“ [ MDPIBD ]

L Y fall (N)- (% total) | (N) . (% total) | (N) %total) ‘(N):- “(% totaly 'f-;”f'lf”_'
‘ 0.5'hour. e 26 125 T 25 b
R <10% 10 (38) [21. (84) 19_._ (73) 20  (80) | -

%<0 |e . me 5@ a5 T2 —(8).

220% (7@ 1 W 3. s s _un ]

N

<% 1 G @0 22 (85 (30 @0
] ._;‘..210%.<2o% 5 (19) 8 (@2 |1 . @ [3. T (12)
3

_T20% (8 (@3 |7 @8 (2. 12 @)

11 5hour .
. <10%

e A @ T T — CHE

wlw|

o

"_:.-‘210% <20% ~——35) B6Y |5 (19 14 (1)

T S20% (8 '(31) 6 (24) 4 (15) 2 @

.':In thls analysrs the DlSkUS group d|d not separate from placebo at the 11 5
“hour time point, though clearly there was still a favorable trend with more
~patients being protected (i.e.; falling less than 10%) and fewer being. -

- 50 mcg dose compared to the 25 meg dose
Safety Analysis: : o

543

- of 26 subjects, with each patient receiving all treatments over the course of -
the study. No deaths ot serious AEs were reported in this study, and no - ._5._-]- L
‘patients were withdrawn for an AE Dlskhaler safety data wrll be dlscussed U
given the formulation similarities. - S D

'Adverse.Event Occurrences ;---;';; i -

_ There was only 1'AE reported ina Dnskus patlent thls patlent expenenced
“increase nasal congestion. Two AEs were noted on’ one DH patlent a
' patlent who expenenced a mlgralne and a rash. - : L

L 854

' Overall these data pronde Ilttle sngnal of any problems |n safety or local
tolerablllty S P RN _
Laboratory Abnorrnalmes / Changes

b There were ho signals detected in laboratory examlnatlons Slnce Iaboratorles
were done only pre and post-study, attnbutlon of any abnorrnal|t|es would be
'dlff' cult in any case. . il Lo _ T o

Mean values for blood pressure and pulse rate were presented pre and post- L

: NDA20-69ZSE1'001 ; '_;': l'f-__ SR ‘09/15_/93;._ f]?

- unprotected (i.e., falling 20% or more). -Again thesé data are striking for the L
“fact that so few patients consistently fell into the 20% or more ‘category after, - SEEN
;"placebo treatment.. There is also a clearer dose response relatlonshlp atthe: - SN
-11.5 hour time point; with a shift towards better categoncal response wuth the © - - S

. The safety analysis included all patlents who recelved any study drug. a total'f..? SR

exercise by treatment. Looklng st the serial data folIownng exercise testlng. o " Ll




there s no clear pattern n terms of levated puise rats, or changes nboog.
“pressure related to treatment by either the Diskus orthe DH.. & e

'ECGs were performed predose and 30 minutes post-festing for all three. - BTN
challenges.: By either the line listings or by means and categories of QT N
intervals, there was no signal of an important effect of s'almeterol, particularly at~ S
30 minutes following the first challenge when one might expect the maximum- o
systemic effects (compared to 5.5and 11.5 hours).,;__g': LT e
Conclusions = =

Efficacy Conclusions. PR R T BRI Els R L AT I S RN
Study 2003 supports the efficacy of salmeterol Diskus 50 mcg in the prevention =~~~ ©
of EIB in pediatric asthma patients who are known to be prone to-an exercise- .~ -
related fall in FEV,.. This protection appears to be durable over an 11.5-hour. " -

period for many patients. However, due to the high placebo response in this NS R
trial (the low number of placebo patients showing a stable 20% declinein’ = 70 o
FEV,), it is difficult to confidently state that these'was a reasonable proportion L
of subjects who remained protected over and above placebo. : - L
Overall Safety Conclusions .~ . RS TR AL SN 1 AR SRR
As in all these studies, the safety data generated were very limited. sincethe ...
exposures are brief. There does not appear to be any clear signal of a problem .

with tolerability with the Diskus formulation in children. Despite this dose being .~
the same as that used in the adult trials (50 mcg); no 'clear‘sign”‘a_l: of systemic.. ==~ o

855

effects was seen. . -

o aeeEMRSTHISWAY
S 7 ONORIGINAL = -

. NDA20:692 SE1-001







 successfully completed thé testing (thereby limiting power), but the numerical S
- separation of active versus placebo-at 4 weeks for the 6 hour challenge was . - - :
:less than the 1% dose testing. [19% difference in percént fall in' FEV, at the 1t -+ .o
: dose between active and placebo, 12% difference at the 4 week time point].: .
‘At the 12 hour time point, there was even less separation. of salmeterol from -
-placebo than found at the 6 hour comparison, with the numerical trend inthe.” .-

'/ data at 4 weeks actually favoring placebo. While this'study is flawed and = = ©

- ~small, it again raises the issue of tachyphylaxis of the EIB protection with -~

- regular administration; particularly for exercise more remote from the dosing.. .

-As for safety; the results of this trial were again largely unrermarkable.- There' - -
‘was one patient—a 14-year-old boy — who 10 days into salmeterol treatment -
‘developed URI symptoms and 2 days later needed to bé hospitalized for: :

‘acute asthma.. He was withdrawn from the study at that time and recovered I
_-uneventfully. However, the investigator rated this as potentially treatment - -~ .
- ‘related-due to lack of efficacy. - Otherwise, the numbers and-characteristics of .| © ..
“the AEs was similar between the two treatment groups and typical of this- -

population.- -t T T T

:'S't'L'ldy SLGB4004 = - . i. S | LR SR T LR
. This study was conducted with the Diskus device in children to testforany ...~
--phamacodynamic (i.e., the bfonchoprotective) effects of differing flow rates .~~~ <
through this device in-children.: The patients were trained in the needed: =~ -~

- inspiratory maneuvers; and the flow rates were monitored during the dosing .

3 via ‘a pneumotachometer to assure that the mean flow rate for the first 500 cc.-
- of breath was within 20% of the targets. The low flow rate target was30
-L/min and the high flow rate target was 90 Limin. o e SRR LI

- This was a small, double-blind, placebo-controlled cross-over study of

- Serevent Diskus 50 mcg in children with documented EIB.. It was performed - - .

~at'a single site' (Copenhagen): There were 18 patients enro _ S
~were males. The age range studied was between 8 and 1! withameanage . '
- of 12, _This'study supported the fact that the effects of salmeterol (bothin . .

- terms of bronchodilation as assessed by pre-exercise FEV,and -~ 1@ - e
- bronchoprotection) were very similar despite a three-fold difference in flow-" .
“rate. Essentially, this study gives some supportive evidence of the 12-hour -
* duration of efficacy in pediatric patients, and also offers some réassurance: & - <.
“that over an approximate 30 — 90 L/min flow-rate, the device's delivery- -~ © ERREEE
. Characteristics clinically are relatively insensitive to inspiratory flow rates,” SEEE R

o weeewsTHSW
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CTable1s

L [RRIIFEV; T Piacebe
.Thour — . N=18

: . S - o N=18 o N=18
:. | RiseinFEVy —nochange - g, SR A '
T R Fall of > 0-10% " - - '
oo >10—20% :
L2050 30%
e a0
12hours_5; _ e
7 | Rise ih' FEV4 = no change -
. :”:'Fa'llof>'0'—'10%f- Do
= >10=20% .0 v
L »20.30%
C>30%

S oo w oo

=

-

w0 s wotloion .
-
~
NN N2 a o oo o
- I

;.'INTEGRA‘rED'sUMMARY'oF'EFFchCY'(IsE) EE N
- Since this application is relatively concise and the main evidence of efficacy -
* arises from the five, small single-dose US studies, the reporting of the ISE -
review will be relatively brief. . -~ .. IR T R
'Onset of Efficacy . - s

instructions to'dose at least 30 minutes prior'to e
“th '

for the Serevent Diskus in prev
‘not support a 12-hour-duration of protection. -

is in-contradistinction to the EIB labeling of the MDI where a claim of upto 12-;

delivery characteristics of the two formulations, .

‘There are now data i both the original Diskus NDA 20-803 and in this = -

Giskus - 30 Um Diskus —80Umin] -« .

cacy -

: 0 exercise, as the efficacy of S
e 50 mcg dose was seen at this time point in all the US pivotal trials; ...

ion, efficacy data provided by the sponsor -1 ¢ L

preventing EIB for patients ages 12 and: above do il
: In fact; the sponsor's proposed -
labeling for adults only supports a duration of 9-hours in most patients,. This' =" ' .

hours of protection is made. - This likely is a reflection of differing dose .~ .-+ T

-efficacy supplement-which strongly suggest that the MDI and the Diskus'are- . - = -

- not equivalent in terms of efficacy:” The studies in this supplement - 2013 and o

- 2017 - show a trend towards greater protection for the MDI than the Diskus at oo
“almost all comp'ariSdns,--'_Thbugh-"s_bme of the'MD_I‘_'-_-.'MDP[-Comp'arisons” were . L

“statistically significant” in favor of the MDI, this was not uniform and these p- S

- values were not corrected for multiple comparisons. - Nonetheless, these "~ S

. trends imply more effective dose delivery with the MDI reflected by more ki




“complete and more durable EIB protection with the MDI. Thatsaid; the.© .
~dose and maintains that efficacy for many adolescent ‘and-adult patientsout =~ -
. study 2002). Below is the combined
- data from studies 2013 and 2017: -

Table20 ol

[Challenge | Piacebo T MBI | MiDPIS0 T _MoPiHo0 ]
oo Rl () (ktotal) | (N) (ktotal) | (N) (o total) |'(N) - (% tofal) | RN
52 2 B2 53

- 10.5 hour

2 10%,<20% 3 @ T @) (1. e Ts
- $20% | 33 5 T4 ® [0 @9 s

L _ {17) .
‘8.5 hour

<% (12 ) (31 oo 3o B0 (23 @)
. 210%, <20% [ 7 (13) (12  @3) [12. (23 [16 (30)

220% [ 33 . (63 (8 = n[4_  @n{1e (26)
. When assessed by these categorical presentations, it appears that the .o
- proposed dose of the Diskus is fully protective (fall in FEV, < 10%) in.many L

- For adolescents and adults, thersfore, it appears the data presented inthis
supplement appear adequate for a claim of 8.5 hours duration for the )

- this will not be experienced by all patients who initially responded. . . e

Forthe 4 = 11 year old population, the two pivetal studies examined an 1.5~ -

“hour time point (referred to by the sponsor as 12 hours in the ISE). The = -
.- categorical data for these studies are represented separately below: D

Table21 ' . B L
[ Swdy T T T
Challenge | = "Placebo. | .. MDPI50 _Placebo_ | . MDPI 50 |
s %fall | (N)- (% total) [NY. (% total) | (N)-" - (% total) [ (N) .. (% total) I
. 10.5 hour 26 . . 25 24 . |24 T
| . <10% /10 - . (38) 20 (80) [13 - (54) 122 - (88) | - .- .
_210%.,<20% {9 T (38) [2 .. ® |17 .. . (9.0 " oy '
.. 22017 - @) [3. () [a -7 127 T ([3)
11.5hour - | _ L e L
o <10% 19 . (35) 19 (76) (11 - (46) [ 16 - (T1)
. 210%,<20% | § . (35) 14 (e 65 @1 [2 _(8)
220%[8 . BN ]2 (@ |8 B3) [8 - @) | o
. These fesults are quite consistent across the two studies.” As previously . - .«
mentioned, these children did not display good reproducibility of thefallin. ~ -
FEV, response to exercise; since there were between 35~ '54% of subjécts
did not drop their FEV, by 10%.during subsequent placebo testing: This -

096

Diskus device is clearly effective compared to placebo when used in a'single .~ *

10 8.5 hours post-dosing (but likely not outto 12 hours; as documented in LI
categoﬁzatiqh-of pgft:ent fall in FEV, .

<10% (15 @9 (36— ©9) 31 (0) [ g . -
(15) - |

- patients and- offers relative protection (fall of >10% but less than 20%) in - SRR
- many more patients out to 8.5 hours, when compared to placebo. - : Gt R

- protective effect when the Diskus is used episodically, with the caveat that - SIERENRE




'NDA 20-692 SE1

‘might be expected to hamper the ability to show a treatment response that . -
statistically separates from placebo (and to some degree; did). "However, if- =~ -
‘one focuses on the < 10% and the > 20% categories, it is clear that both SRR
‘studies show a smaller percentage of subjects who had a clear lack of - Tl
protection and a higher percentage of subjects who were. more fully protected = -
inthe Diskus group compared to the control group's"respbnS'e;--AlthOUQh not
represented here, this was true at the 5.5-hour challenge ‘as well. -Therefore, ..
It appears that the sponsor's claim of up to 12 hours protection in 4~ 11 year = SHEE
olds is warranted, again with the caveat that not ali patients who initially. - Colon
respond can expect protection out to that time'period.. . ST REREER L P A
Another-aspect of duration of response is how"régUla'r'do:singi of Serevent: S
(i, BID on a daily basis) effects the protection against EIB. There are a few
- articles in‘the literature suggesting that tachyphylaxis to the EIB protection i
" may occur with Serevent in the s

-suggests that tachyphylaxis most affects the duration of EIB protection: RS
" Below is a figure reproduced from the NEJM article depicting'the-relative___-'_'. SRR
"+ effects of salmeterol in protecting against exercise over a'29'day-study-(all_' R

- data are related to a 100% baseline). The evening exercise challenge was - ERRTE
- ‘performed approximately 9 hours post-dosing. . " . T

o '_:". . Snlmotorol T
o @ bed 100 '
L Obayn -

L3

| DecromseinFEV, (M

. Decressein FEV, (%)
7

- . e 1— o . , i : ——— L

) Beoe . Aher Baxe = Afwr ' - Basa . Aher Basw. . Afer. 1 .

P line © . exercisw bGne "0 ‘wxorcise oo line T Sxarcige _line | . exercis S L
i Moming L Evenig T Moming - Evening . S

The above figures show that althou
salmeterol lessen over time with co
atthed hour-challen'gt_a_'br ‘evening’

gh even the early pr6féétiV§j effects of - L
ntinual dosing, this is'even more apparent - SR
time point.” ThiS"deCrease in protective o

0971698
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-effect is apparent at 14 days and does riot appear to further change out to 29 SRR
‘days. ST T R TR
“This issue of a lessening of the EIB protection with regular dosing was only - s
‘partly addressed in the:original Diskus NDA, since this NDA did not claim EIB -
“"as an indication. Unfortunately, the studies available to'examine this issue.
' (either from the NDA itself or this supplement) are not df-'s"ufﬁcient”qUality [[ EE
- terms of the device used, population enrolled, and in other aspects of their.

- design to sufficiently answer whsther this tachyphylaxis_'CIearly'occur's_'With‘;-”:} e
© Serevent Diskus. However, it does appear from"St'udi'es-SLPH01-'an'd_f_._._i-;: SED L

' SLPPO1 that it is quite possible that regular dosing with Serevent Diskis P
_ would lead to a diminished EIB protection, particularly if the exercise is more: 7

- “remote from dosirig (that is; beyond 6 hours). It seems reasonable basedon =
-existing data to assume tachyphylaxis would occur with the Diskus device .. TR
- “when dosed regularly, until the sponsor provides data to answer the question; - =~ . "
.. Dose - Response Characteristics TR I Lo T
- While there are were dose ranging comparisons in this application (50.and =~ * S
- 100 mcg for the 12 and above population, 25 ard S50'meg for the 4 ~ 11 year. " R
~ olds), there is surprisingly little-in the way of dose-effect seen: Forthe Diskus - =~
. used in adolescents and above, it appears that the 50 and 100 mcggive - RIS
: quite comparable results in terms of efficacy, and both appear to offer. - .= . o Rl
" somewhat less protection against EIB than the MDI formulation. - Forthe : . ... =" :
* younger pediatric population; there was at most a marginal signal of more sy
- patients being in the <10% category of fall in' FEV, at 11.5 hours ‘and fewer inooo
. the 2 20% category for the 50 mcg over the 25 mcg. " Fortunately, in'neither.. Sy
‘population did there appear to be dose-response safety concerns forthe. .. -~ . -
- range and duration of exposure studied.: Therefore; the 50 mcg dose from - oo
the Diskus does appear to be'reasonably supported in both populations. SR

Efficacy in Subgroups
Gender Subgroups o

- 944

.Thes onsor pooled the two adult / adolescent trials (2013, 2017) to allow for oo
‘gender subset-analysis:. These data show that there were 22 females and 31 -
“males enrolled into these studies (although data fromonly 21 femalesis - ~ © .0
“available fdrthe'rel"e"vant"treat'me'nts'%).; The overall results support efficacy in: = -
“both genders subsets at both the 30 'rninuteiand”B-‘.S_-'th'u'r_‘-Chélle'n'ges.-:\.;‘g;'.-.- il
However, the results for the 8.5-hour challenge were more statistically - S EH
“convincing in males than females.. This appears to be partly due to less of a B
fall in FEV, during placebo treatment in fernales.. Below is a depiction of the = .70
‘categorical analysis by gender for the comparison of placebo:and MDPI 50: " -
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B L. L | Female . L ...'ME'e_.: o

Challenge . Placebo | MDPI 50_ .- Placebo: .. | .. "MDP[50 _ o

L % fall | (N) - - (%total) | (N) - - (% total) |-(N) ' (% total) (N) _(%total) [ -
21 21 : 31 13 :

' 05 h'ol..lr

. <10% [ 9 2(43) [15 (7)) (6. (9 |18 . (82) |
- 210%, <20% | 2 _(10) [ 4 091 . () [T (23) SRR
L 220% |10 (48) |2 (10) (24 - (77 [8 - (26) |
11.5 hour - . L T N
. S0% 7 @33) (12 A5 _(16). [14 .~ @5 |
- 210%,<20% (4 (19) |4 . (1) |3 . (o) [~ (26). | o
. 220% |10~ (48) [5 " (24) |23 . (T8) '[9 @9 [
--Age Subgroups DRI R BRI

' One important age-related issue that comes out of these data is the lack of. 2

9.4.3

~any meaningful inferences. - S
Overall Efficacy COﬁC|U'SidnS'.:'jfg-:' T 5 A R B
“The sponsor has provided sufficiently compelling data tosupportthe EIB~ = 1
“ claim for Serevent Diskus in both adults and pediatrics (down to age 4).
“However, this protection is most apparent shortly after dosing (i.e., at- -~ T
approximately 30 minutes) and is not durable in"all responding patients out to R
“the proposed time frames (9 hours in-adults / adolescents, 12 hours i e
patients ages 4 — 11 years)." This needs to be reflected in labeling. 7
- Furthermore, data with salmeterol, including some data with the DPI- -~ -
‘ formulations'.'-s‘ugg‘ést'that'with‘re'gular dosing, the EIB protection wanes ~; ST
particularly when the exercise is more remote from dosing. This alsoneeds ' = '
to be captured in the labeling so that affected individuals will continue to carry i
-arelieving medication with them for such circumstances.: Finally, these data == o
suggest that the EIR protection with the Diskus is not as complete nor as - LT
durable as that afforded by the MDI. In part, this is already implicit in the IR L
proposed duration of 9 hours for the Diskus versus 12 hours for the MDI.. - SRR R
However, the labeling should be changed to reflect that this potential clinical . - E
disparity was seen not only with bronchadilation trials (as is included in‘the. S
approved and proposed labeling), but also bronchoprotection trials. U AT

. "NDA 20692 SE1-001




*-10.0’ Integrated Summary of Safety: T e s R
i Due to the limited exposures resulting from small (approximately 24 subjects =
per study); single dose trials, the 1SS presentation for the EIB'indication is
included with the SE1-002 Serevent Diskus supplement for the pediatric -~ :© - .
maintenance.. This approach'was previously agreed upon with the division. .- SRERRE
- Collectively, there is a small signal of some product-related pharyngeal. - .. - S
- - irritation and there were some patients who appeared to have & systemic. . -+ . -
- beta-adrenergic response to salmeterol administered at 50 meg from the ™ -
. Diskus. However, there appeared to beno unex’pected'lé\'/él‘of'sys'temicf-_
action and the potential for systemic reactions is well discussed inthe: - -
approved labeling for the Serevent Diskus Inhalation Powder,: - -

The safety data from these trials, combined with the previous findi

oot

110 Comments on Proposed Labeling® - B R R R
IS - The proposed labeling revises the recently approved Serevent Diskus | N
-~ labeling and incorporates proposed revisions based both on'SE1-00Tand = @ . i
- 002, This review will comment only on those proposed revisions pertinent to . -
~the EIB indication. Comments will be given in sequential order below: = 5.
- In'the: clinical trials subsection, lines 130 — 139, there is a'discussion of the SRR
“clinical disparity between the MDI and the Diskus. - Since'a cleartrend.: E
“towards a difference was also seen in the EIB studies, this section should be' R
~amended." The following seriterice should be added to line 137 following .~ " . -
- “...better results.” . G 5__-;:5'_‘. S B
. Similar findings were noted in two randomized sin

‘salmeterol powder and salm'eterb_l aerosol for the
- bronchospasm.. - e R T T
In'the clinical trials subsection; lines ' 152-154; there is a brief réference made -l
‘to the two US EIB studies in‘adolescents and adults, claiming protection for at FE
least 9 hours. Taking into account the fact that a proper correction for - [N
multiple endpoints would have rendered the 8.5hourtime pointas * L
' berevisedto.

gle dose crossover comparisons ofii il
prevention of exercise-induced : - -

.o

insignificant in'one of these two trials; this staterment should

‘read (and should inchide g téble.'SImiIar to that below): S S UL FX IR I S
- In'two randomized single dose crossover studies in-adoléscents and adufts with exercise- = .

.+ Induced bronchospasm (EIB), 50 meg of salmetsrol powder significantly prevented EIB - R

. when dosed 30 minutes prior to exercise. Formost patients, this protective effect against- - -~ -

| -EIB was still apparent up to 8.5 hours following a single’ dose. R

Proposed revisions to the package insert are found on'bégéi‘i'i-éb 'i:r:\"v-olﬁm:e”'ré'vi"sédf--:j ST
volume 1.001. Note that line numbers refer to enumerated lines In the proposed labeling. . o
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._-_ - 05 hOUf post;doéé_ .

U (N=52).

. 5 :  Piacebo. :

. exercise challenge '

8.5 hour postdose

£10%,<20% | 3

150 (29)

(65)

(% total) |

6) -

11
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“exércise-challenge

m-m1 T
L <10% -;§5'1'2:f;5:--
0 220%

- { (23)
S (13).

e

g

330000 (e3y |

i "I-.%ines"
- be’

- Lines 419 420 of the Pe
lines. 156-157 to clarify t
~ patients who do respon

- Lines 155~ 156 carry wordin
. - statement should be reworde TR
SR - In'two randomized studies in children 4 ~ 11 years old with asth

- ' significantly attenuated EIB wh

g related 16 the pediatric EIB studies. This =

das follows:

T —

ediatric Use subsect
hat not all patients initially
d initia_llyfaré protected out

158 — 163 relate to the indications and
+ be reworded not only to be more ‘consis
- ‘'separate the EIB indication fro
" wording should be used:
[ SEREVENT DISKUS inhala

P

on s

14 en |

maand £18, asingle 30
en dosed 30 minutes p"b’_ Lo

_: Serevent Diskus
(N) . ;-(%total). S
ST (0) [
: {21y N PR
- (19)

tent with'the MDI labeling, but also o
m the regular dosing discussic’m-_.._ The following = "

tion powder is indicated for long-term, twice-daily (moming '
N in the maintenance treatmsnt of asthma in patients - . [4=if

hould be revised similarly to
'respond'an'd_"not al- oo

_ fo1t8hours; . Ton s e
t’h"e'El'B"dbsage_-andsadmin'ist'rati'onj information, This' . .= ¢




‘lastup to 9 ﬁbi‘iré’in‘ adolescents and 'a"&dli‘s,_-f and up fo 12 hours in paﬂents 4=11 years » i
-of age.. ADDITIONAL DOSES OF SEREVENT SHOULD NQT BE USED FOR 12
.HOURS AFTER THE ADMINISTRATION OF THIS DRUGL-E e SR

'SEREVENT DISKUS INHALATION POWDER TWICE DAIL Y'SHOULD NOT USE- .+ =+
- ADDITIONAL SEREVENT FOR PREVENTION OF EXERCISE-INDUCED- EEC

5 f-,}_-'BRONCHOSPASM..,:_- B S T T A A A P
'OVERALL CONCLUSIONS -~~~ . = T P
‘This supplement is approvable; provided that fhe:Iéb'e'li'r'ig3cdmrhén'ts-ébdvé;5 SRS
‘as well as‘any deemed necessary by the other review teams are satisfactorily -
‘addressed. If the sponsor wishes to remove the caveats about regular T
-administration and its deleterious effect on EIB protection; they will need to. .
‘conduct studies to'support such-a revision. - Since this phenomenon is s
reasonably well documented in the sponsor’s original Serevent Inhalation .- .0
~‘Aerosol NDA and in the clinical literature, a specific phase 4 commitment to-: -

.+ 'study its occurrence with the Serevent Diskus Inhalation Powderdoesnot: o
..~ appear otherwise warranted, since its occurrence may be assumed. - [
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