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SYNOPSIS:

Ty

Salmeterol (Sal) is reported as a long-acting B-adrenergic agonist (not an NME) and its producf
have been reviewed and approved under NDA 20-236 (Serevent Inhalation Aerosol) on 02/04/%
and under NDA 20-692 (Serevent Diskus Inhaler) on 09/19/97. Fluticasone propionate (FP) is a
synthetic, trifluorinated corticosteroid reported to possess potent anti-inflammatory activity (not
an NME) and its products have also been reviewed and approved under NDA 20-548 (Flovent
Inhalation Aerosol) on 03/27/96. NDA 20-549 (Flovent Rotadisk Dry Powder Inhaler) was
approved on 11/07/97 for adults and adolescents > 12 years old and NDA 20-770 was approved
later for the use of Flovent Rotadisk in pediatric patients 4 to 11 years old.

On 03/24/99, GlaxoWellcome (GW) submitted an original NDA 21-077 (ADVAIR Diskus) for
review. This is a combination DPI (dry powder inhalation) product of Sal/FP (SFC) which is
designed to benefit the patients to produce a greater improvement in pulmonary function and
symptom contro! than Sal or FP used alone at their recommended dosages. The combination
product is indicated for the maintenance treatment of asthma —— in patients
12 years of age and older by orally inhaled route only. The recommended dosing regimen is one
inhalation BID. For starting dose and the highest recommended dose of ADVAIR Diskus based
on prior antiasthma' therapy, please see the proposed package insert (PI) in Attachment 1 for
details. This produgct is NOT indicated for the relief of acute bronchospasm. The sponsor is
seeking approval for three strengths, 50/100, 50/250, and 50/500 ug. ADVAIR Diskus contains
Sal and FP in lactose. The only differences among the three strengths are the amounts of FP and

Submitted under human PK/Bio section were 6 PK studies. Three had been reviewed previously

which included a single-dose study using ADVAIR Diskus 50/100 pg. Three new PK studies are
therefore reviewed here and 4 PK study results related to the performance of ADVAIR Diskus
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| dose PK studies and also in chmcal tnals Fmally, assay methods and the vahdatlon reportsfor
plasma Sal and FP levels as well as for plasma and urinary cortisol levels were provided. .

The following issues are addressed in the NDA submitted:

1). To determine whether the rate and extent of absorption of each active ingredient (or
therapeutic moiety) in the combination drug product (SFC) is equivalent to that of each
active ingredient administered concurrently in separate single-ingredient preparations (the
requirements according to CFR 320.25 for combination products).

2). To assess drug-drug interaction (DDI) of Sal on FP mainluy.('Sal and FP administered
concurrently vs. FP alone).

CFR 320.25 DDI
Requirement
A Ny
D . » C / FP given alone g
Sal/FP \
Combination Salg;!,l:nFP B
Product (57C) Concurrently Sal given alone

Note: Due to low plasma Sal levels (close to limit of quantitation, LOQ) , only one PK study
had a treatment arm of Sal alone employed in the study. Nevertheless, very limited
plasma levels for Sal were obtained (10-30 min postdose) and analyzed for DDI of FP on
Sal (C,,, data mainly) from the above study.

3). To assess the FP dose proportionality through interstudy comparison for FP 100, 250, and
500 pg doses using the 3 combination products.

4). To evaluate the pharmacodynamic (PD) effects of Sal and FP (in most of the PK studies
where avatiable).

Also, the issue of gender differences is investigated.

APPEARS THIS WAY
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I. SUMMARY OF P OKINETICS AND PHARMAC AMICS:

The 4 PK studies are summarized below:

Table 1. Descriptions of Individual Studies

Study No. | Comparison® No. of Dosing | Strengths’ | Total (or Daily) Assessments
Subjects Regimen | (SAL/FP) Dose FP SAL
(Vol No.) (M/F) (SAL/FP) PK PD° PK
SFCB* Dvs. A 12M Single D: 50/100 50/100 x 5 N - % :
1002 Dose
Healthy A: 100 100x S L4
(Vol 1.37) Placebo Volunteers
SFCB Dvs.AorB 13M+15F | Multiple D: 50/250 50/250 x2 BID N v v v
1004 Dose
: Healthy A: 250 250x2 BID
Volunteers | (10 days)
B: 50 50x2 BID
(Vol 1.38) Placebo )
SFCB Dvs.Cvs. A 8M+6F Single D: 50/500 50/500 x 2 N W N W
1005 ) Dose
Healthy C: SALSO0 SAL 50x 2
Volunteers & FP 500 & FP500x 2
(Vol 1.40) A: 500 500 x2
SFCB* Dvs.Cvs. A 31M+14F Multiple D: 50/500 50/500 BID v v - ==

3019 - Dose
' ) - C. SAL 50 SAL 50 BID
o | -- Patients (12 wks) & FP 500 & FP 500 BID

(Vol 1.41) - A: 500 500 BID
. D (SAL/FP ¢ombination product, SFC), C (SAL and FP given concurrently), B (SAL
alone), and A (FP alone).

Combination products (D) are the to-be-marketed formulations. -
. PK and/or PD data analyzed.

e Reviewed previously by OCPB.

‘. A PK subset of a clinical trial.



Study No. SFCB 1004 was a randomized. double-blind. placebo-control'od  four-

treatment, three-period, cross-over study, using an incomplete block design. Fachstudy

period lasted 12 days, with a washout of at least 9 days. Any one subject received 3 of
the 4 treatments: SFC (all subjects), SAL (all subjects), and then either FP (half the
subjects) or placebo. A single dose of Sal which replaced the 19th placebo dose (Day 10)
was given to half the subjects in the placebo group. On Day 10, after the 19th dose, PD
effects of Sal on pulse rate, systolic and diastolic blood pressure, ECG (for QTc interval),
serum potassium and glucose levels were monitored. PK of Sal (single- and multiple-
doses) and FP were investigated. Plasma and urinary cortisol levels were also monitored.
On Day 12, all subjects received cumulative doses of albuterol from metered-dose
inhalers at intervals of 30 min (400, 400, 800 and 1600 pg, giving a total dose of 3200

ug). oo,

Study No. SFCB 1005 was a single dose, randomized, double-blind, 3-way cross-over
design, with a washout period of at least 7 days (dose to dose) between periods. Each
study period lasted 48 hr. In addition to FP PK data, the PD effects of Sal on pulse rate,
systolic and diastolic blood pressure, ECG (for QTc interval), serum potassium and
glucose levels were measured up to 4 hr post-dose. Plasma and urinary cortisol levels
were also monitored.

(Al

Ad09 31415504 1538

Study No. SFCB 3019 was a randomized, double-blind, double-dummy, parallel—grou£
design consisting of three stages: run-in, treatment and follow-up. This is in fact a PH
subset of a pivotal clinical trial. The study period was 32 or 34 weeks: run-in was two
weeks (or four if repeated), treatment was 28 weeks, and follow-up was two weeks. In
_ addition to clinical efficacy and safety data, the PK of FP, plasma and urinary cortisol
levels were also monitored in the subset of patients.

- - APPEARS THIS WAY
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Meui plasina FP prefiles obtained from 4 P ostudics are show i below:

Figures 1-4. Mean Plasma FP profiles
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1. REQUIREMENT UNDER CFR 320.25:

The comparisons of FP PK between D and C are shown below:

Table 2. Fluticasone PK (D vs. C)

Study No. Fluticasone PK Data
Total (Daily) Geo. LS Mean Geo. LS Mean | MedianT,,, T
Dose (ug) AUC (pg-hr/ml) Cuuy (Pg/mi) (hr) (hr)
SFCB1005 D (SFC): AUC,, 1.0 5.33
100/1000 917 107
Single . [CV 52%)° [CV 41%)
Dose . (78 - 131 95-113)
- -C - 908 94.0 1.0 6.53
SAL 100
~e—+——2& FP 1000 [CV 41%) [CV 39%]
SFCB3019 D (SFC): AUGC,; 20 | ----
50/500 BID 389 , 57.3 ' -
Multiple [CV 58%] [CV 44%)
Dose (53 -104) (64 - 96)
C: 521 72.9 20 | -
SAL S0 BID
& FP 500 BID [CV 40%)] [CV 27%)] )
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The comparisons for Sal PK between D and C are shown below:

Table 3. Salmeterol PK (D vs. C)

BEST POSSIBLE COPY
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The results of Study SFCB 3019 showed that the highest recommended dose of the
combination product, SFC given BID (D) had lower mean AUC and C,,,, values when
compared to Sal and FP given concurrently (C) to asthmatic patients.

Trough plasma FP levels were also obtained from all the subjects enrolled in SFCB
3019. There were no significant differences found in their mean trough levels, D:
33.8 pg/ml (n=118), C: 36.9 pg/ml (n=127), and A: 37.3 pg/mfi'(n=114).

Comments: The differences in the mean steady-state PK .parameters obtained from
SFCB 3019 are inconsistent with those obtained from Study SFCB 1005 which could
be due to differences in study designs (single administration vs. BID dosing), dose
levels, populations studied and/or PK sampling times (in SFCB 3019, the first sample
was at 1hr postdose, so C,,, may not be picked up if peak occurred before 1 hr).

e ]

Study No. Salmeterol PK Data
Total (Daily) Geo.LSMeanC_,, Median
Dose (ug) (pg/ml) T (hr)
SFCB1005 D (SFC): 200. , 0.1
100/1000 (33% M*
Single
Dose [CV 42%]
C: 150. 0.1
SAL 100
& FP 1000 [CV 22%)]

*, Statistically significant.

The combination product (SFC; D) had significant increase in mean Sal C_,, value
when compared to concurrent administration of Sal with FP (C) to healthy volunteers
in this single-dose PK study.

Comments~ Most of the C,,, values obtained were close to LOQ and no AUC values
were obtained for Sal due to assay limitations (LOQ being ——=—— ). Therefore, the
differences in mean C,,, values could not be further conﬁrmgd.



2. DRV'G-DRUG IWTERACTION:

Tabled. _ Fluticasone PK (C vs. A)
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Study No. Fluticasone PK Data
- Total (Daily) | Geo.LSMean | Geo.LSMean | Median T,n
Dose (ug) | AUC (pg-hr/ml) | C,, (pg/ml) T, (br) (br)
SFCB1005 C: AUC,., 1.0 6.53
SAL 100 908 94.0 L
Single & FP 1000 [CV 41%) [CV 39%]
Dose e —
A 954 120. 1.0 5.30
FP 1000 [CV 56%] [CV 35%]
SFCB3019 C: AUGC, 2. 2.0 —
SAL 50 BID 521 72.9
Multiple | & FP 500 BID [CV 40%) [CV 27%)
Dose — PR
A: 487 70.0 2.0 —
FP 500 BID [CV 48%] [CV 35%]

e Comments: No major or consistent differences (for DDI) in FP PK were obtained

,‘
g,

from the above two studies, C (Sal and FP concurrently given BID) and A (FP given

alone).

Additional comparisons for FP PK between D and A were conducted and the results are

summarized below:
Table 5. Fluticasone PK (D vs. A)
Study No. Fluticasone PK Data
Total (Daily) | Geo. LS Mean Geo. LS Mean Median Tin
Dose (ug) | AUC (pg-hr/ml) C... (pg/ml) T s (1) (hr)
SFCB1002 D (SFC): AUCy 0.21* | e
T . 250/500 889 146
Single —
Dose - —— —
& 1146 105 200 | -
77 FP 500
APPEARS THIS WAY
ON ORIGINAL
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I'SFCB1004 ' D r/evCy AUC TGRS )
100/500 BID 723 112 D
T [CV §%] [CV 22%] '
Dose | r— ————————
A 668 107 0.75 6.91
FP 500 BID [CV 20%)] [CV 25%]
SFCB1005 D (SFC): AUC,, 1.0 5.33
100/1000 917 107
Single [CV 52%)] [CV 41%])
Dose —— .
A: 954 120. 1.0 5.30
FP 1000 [CV 56%] [CV 35%])
SFCB3019 D (SFC): AUCy 30 2.0 c———
50/500 BID 389 57.3
Multiple [CV 58%)] [CV 44%])
Dose - r—— —
A: 487 70.0 2.0 PR,
- FP 500 BID [CV 48%) [CV 35%])

e Comments: No major or consistent DDI was observed from the above compansoxg
for FP PK. The above results are complicated by different assay methods used —%——
for SFCB 1002 and

(SFCB 3019) as compared to those obtained from healthy volunteers.

for SFCB 1004, 1005, and 3019). Also, interstudy
comparisons show that asthmatic patients had lower mean AUC and C_,,

values

Similar analyses for Sal PK bctween D and B were also conducted and the results are

summarized below:
Table 6. Saimeterol PK (D vs. B)
Study No. Salmeterol PK Data
Total (Daily) Geo.LS Mean C_,, Median T_,,
Dose (ng) (pg/ml) (hr)
SFCB1004_-
- - D (SFC): 229 (4% 1) 0.083
Mulitiple 100/500 BID [CV 27%]
(Day 10) ) 1
B: 220. 0.083
100 BID {CV 27%]
Single Dose B: 155 © 0.083
(replaced 19" 100
placebo dose on
Day 19) [CV 32%)])
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e Comments: Accumulatic~ 7 S0 ads L ool i o ipie-dose

between the combination product (SFC) given BID (D) and Sal given alone (B).
Again, it-should be noted that Sal C_,, levels are close to the LOQ. Nevertheless,
plasma Sal levels were not monitored in asthmatic patients (SFCB 3019). Therefore,
whether-accumulation of Sal will occur upon BID dosing of ADVAIR DISKUS as
compared to individual components given concurrently to this patient population
could not be confirmed. .

3. DOSE PROPORTIONALITY: ' .

No dose proportionality study for the 3 strengths (in terms of FP) was conducted in any
PK studies. Upon previous agreement with the Agency (in the Agency’s letter dated
12/02/97), an interstudy comparison of FP AUC and C_,, was performed by the sponsor
since demographic profiles of healthy subjects were similar for SFCB 1002, 1004 and
1005. :

Several assumptions were made: 1) AUC,,, = AUC,_, = AUC,,, 2) small interassay
variability for different assay methods used ~=~— : SFCB 1002, ——— for SFCR
1004 and 1005), and 3) correction of mean steady-state C,,, values (for accumulatio
ratio, Rac) to mean C_, value for single dose based on one-compartment model, i ,
v

Rac = [1/(1-¢")]

e Both SFCB 1004 & 1005 used the same assay method and the assumption of AUC,
for a single dose study = AUC,_,, for a multiple dose study is logical based on linear
kinetics.

e Assumption for AUC,,, ~AUC, ., might not be valid between two single-dose studies,

SFCB 1002 and 1005 since different assay methods were used (SFCB 1002 used an
with an LOQ of ——— while SFCB 1005 used
with an LOQ of Furthermore, the AUC extrapolation from the last time
point to infinity was found to contribute 25 to 35% to the total AUC,,, in Study
SFCB 1005.

The plots of dgse:pi‘oportionality are shown below:

APPEARS THIS WAY
ON ORIGINAL L
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Mean FP AUC vs. Doses Administered in X PK Studies

o SFC81002 50/100 SFC
v SFCB1004: 507250 SFC

12004 T 0O _SFCB100S: 50500 SFC o

]

/

/

Fluticasone AUC normalised to per inhalation, pg/mL.h

u'n zoo 3oo 400 500
Fluticasone propionate dose, mcg

Mean FP C,,, vs. Doses Administered in the 3 PK Studies
B 2] o gmiemmmnar
R 120 o SFCB1008: S0/500
ioie
- el
E -
o —
g o )
°% o w0 wo o o oo
Fiuticasone dose mog

l‘m.‘n'

Comments: A dose-related increase in systemic exposure to FP was found and the
increase was less than dose-proportional.
proportionality is less satisfactory (or less than ideal).

GENDER:

The sponsor’s attempt to assess dose

Significant ggﬂde_r—differences were reported for Study SFCB 3019, i.e., male patients
had about 40-45% lower mean FP AUC and C ,, values than female patients for all 3
treatments, combination products, SFC (D, 9M/5F), concurrent administration of Sal and
FP (C, 8M/6F), and FP alone (A, 10M/2F). -

Table 7.

Mean FP PK Parameters Obtained From Males and Females (SFCB 3019)

Study Arithmetic Mean AUC, , (pg-h/ml) Arithmetic Mean C_,, (pg/ml)
SFCB 3019
Male Female Male Female
D 303 (181)" 588 (219) 48.1 (20.8) 77.2 (23.5)
n=9 n=5 n=10 " n=5

10
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421 (170) 708 (152 480 (10 18 (17.07 !
n=8 _n=6 n=9 n=6
A 306 (209) 672(80) | 58.6(19.7) 92.3 (8.3)
n=10 n=2 n=10 n=2
. Standard deviation (SD).

e The above gender differences could be partly due to the différences in mean BW
(male: 82.3 kg vs. female: 75.9 kg) and in bloavallablhty, apparent clearance and/or
apparent volume of distribution.

o Comments: The above gender difference in FP PK is seemingly consistent with the
mean FEV, (%) reported (male: 71.2% vs. female: 88.3%). -

5. PHARMACOKINETIC/PHARMACODYNAMIC RELATIONSHIPS:

The PK and PD data were obtained, but no PK/PD relationships were analyzed. The
effects of FP on plasma and urinary cortisol levels are shown below:

K e i

Table 8. Fluticasone PD
Mean Fluticasone PD Data
Study No. | Total (Daily) Dose | Mean ‘/. Change in 24-hr Urinary Cortisol Excretion (Post-
(rg) vs. Pre-treatment)
SFCB1002 D (SFC): 4.4% U
250/500
Single
Dose )
A: 6.7% U
FP 500
Placebo 2.1% U
Study No. Total (Daily) Dose | Mean % Change in Morning Mean % Change in
(rg) Plasma Cortisol vs. Placebo 24-hr Urinary Cortisol
.. Excretion vs. Placebo
SFCB1004 - D(SFC): 19% U 53% U*
~100/500 BID
Multiple -
Dose .
D B: 0% 6% U
100 BID
A 20% U 52% U*
FP 500 BID . -
Placebo 17.2 pg/d! 47.1 ug

11
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T Studs No. | Total {Dailvi Dose © NMean 2L Change io Plason Mean % Change in
e _Cortisol | 24-hr Urinary Cortisol . _
1 AUC,,, from Baseline Excretion from Baseline
SFCB100S | _ D (SFC): 253% ¢ 727.0% U
* - 100/1000 :
Single
DOSC - -
C: 20.7% Y -25.7% U
Sal 100
& FP 1000
A: 16.0% ¥ * 303% U
FP 1000
Study No. Total (Daily) Dose Geo. LS Mean Plasma Mean 24-hr Urinary Cortisol
: (ng) Cortisol AUC, ,, (nmol-h/l) Excretion
(Visit ) (nmol/24 hr)
SFCB3019 D (SFC): 2472.1 223 (week 0), 210 (wk 12),
50/500 BID & 223 (wk 28)
Multiple -
Dose i3
C: 2897.8 201 (week 0), 221 (wk 12), E
Sal 50 BID & 220 (wk 28) 4
& FP 500 BID ~
A: 2472.0 221 (week 0), 240 (wk 12),
FP 500 BID and 175 (wk 28)

Sal given alone (B) had little effects on plasma and urinary cortisol levels, therefore,
it would probably have little effects on plasma and urinary cortisol levels when given
as the combination product (D) or given concurrently with FP (C).

Single-dose administration of FP to healthy volunteers (using an even higher than the
recommended dose for patients) had no significant effects on the reduction of plasma
and/or urinary cortisol levels, although decreases are seemingly dose-related (SFCB
1002 & 1005). Multiple dosing seemingly had significant effects only on urinary (not
plasma) cortisol levels (SFCB 1004) when FP was given to healthy volunteers.

No significant differences in plasma and/or urinary cortisol levels among treatments
were obsefved when the highest recommended was given BID to asthmatic patients
(SFCB 3019).

Comments: After multiple dosing of the same daily dose of FP (1000 pg), different
PD effects on urinary cortisol suppression were observed in healthy volunteers and in
asthmatic patients. The above differtnce in PD effects (cortisol suppression) may be
related to lower systemic exposure of FP found in asthmatic patients.

12
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Slood pres:ure, ECG (for QT.

L

sm=e o ———iOterval), Serum potassium and glucose levels] were monitored. and the results are shown -
below ift Figures 7 and 8 (Study SFCB 1004): .

Figures 7-8:

Pulse rate (bpm) or QTc (msec)

" Mean PD Data/Profiles Obtained from Study No. SFCB1004 (D vs. B)

Puise QYe Potasium

Al ~or Alvair e Advalr = Advalr

-~ SALM - SALM - SALM - SALM
- PP - P

- FP - P

0

Time (h) Time M)

The above data show that FP did not have major effects on pulse, QTc, potassium and/or
glucose and no major differences were observed in PD between combination product (D

and individual component of Sal (B). The PD data in SFCB 3019 will be revieweg -

thoroughly by the reviewing medical officer.

6. FORMULATIONS. DOSAGE, AND DRUG ADMINISTRATION:

The composition for the 3 strengths of ADVAIR is shown below in Table 9:

———=

L4

APPEARS THIS WAY
ON ORIGINAL

e
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Tablc 9. Compositicn of 3 Strengths of ADVAIR DISKUS
...Component | Grade -——Sal/FP Content. ... -
= (ug per 12.5 mg powder mix)
- . - 50/100 50/250 50/500
Active Ingredient
Salmeterol Glaxo 72.5 72.5 725
Xinafoate Wellcome
o
Fluticasone Glaxo 100 250 . 500
Propionate Wellcome
Other Ingredient
Glaxo
Lactose Wellcome | ——— —_—
e ——— ———
7. ASSAY:

i

-

o For plasma FP and Sal levels, the same assay methods were employed which had been

reviewed previously (SFCB 1002 used an
SFCB 1004, 1005, 3019 used an

- with LOQ of
with an LOQ of

and

Their performance and assay validation reports were submitted and summarized

below:

14
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A

e For plasma and urinary cortisol levels using an ~=——-—~ the performance and the
assay method validation reports were submitted in most of the studies.

e Comments: The above assay methods are found overall acceptable. t

IL COMMENTS TO THE MEDICAL OFFICER: B

1. The FP PK data obtained from Study SFCB 3019 that was conducted in asthmatic
patients (a PK subset of a clinical trial) show that the combination product (SFC)
had lower (*#25%) mean AUC and C_,, values for FP as compared to those when
Sal and FP were given concurrently. Regarding drug interactions for Sal on FP
(concurrent vs. FP alone), no major differences in PK were observed since the
magnitude of interactions were low. The systemic PD data follow the same trend.

2. The above FP PK data obtained from asthmatic patients (SFCB 3019) are lower
than those obtained from healthy subjects (SFCB 1002, 1004, and 1005) which 1s
seemingly perceivable due to disease status.

3. ‘When given to healthy volunteers as the combination product or given alone
(SFCB 1004) FP caused significant decrease in mean 24-hr urinary cortisol
" excretion -but pot in mean plasma cortisol levels. However, the above trend was
not observed in asthmatic patients. Further, no major differences in patients were
obseérved between baseline and FP when given alone, concurrently with Sal, or as

the combination product.

4. Significant gender differences were reported for Study SFCB 3019, i.e., male
patients had lower mean FP AUC (40-48% U) and C ., (21-38% Uy values than
female patients. The above gender differences in FP PK are consistent with the
mean FEV, (%) reported (male: 71.2% vs. female: 88.3%). However, no gender

15
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""f"cr:nccs in n!asma or urinary cor‘h..‘. Tovets v reporte b Therefore, it is .

iC2 oﬁimrmmmtherahwmlar -

trend,-thh female patlents havmg hlgher FEV, than male patients, is observed in
chmcal trials with respect to systemic safety and efficacy.

5. 'ﬂ'rc*dose proportionality of FP among 3 ADVAIR strengths was assessed by the
sponsor via interstudy comparison (with several assumptions). The results
showed that a dose-related increase in systemic exposure to FP was found and the
increase was less than dose proportional. The sponsor’s attempt to assess dose
proportionality, however, is less satisfactory (or less thali"ideal). The reviewing
medical officer should pay attention to safety outcome if unusual incidents
occurred with increasing dose in other clinical trials. . «

6. The Sal PK data obtained from a single-dose study SFCB 1005 show that the
combination product (SFC) had significantly higher mean C,,, values for Sal as
compared to the treatment where Sal was given concurrently with FP (D vs. C).
However, the above data is inconsistent with those obtained from a multiple-dose
study SFCB 1004 (D vs. B). Furthermore, Study SFCB 1004 show that Sal may
accumulate after multiple dosing to healthy volunteers. However, no plasma Sg
levels in asthmatic patients were obtained from study SFCB 3019 to confirm thg
accumulation issue. It should be noted that the Sal plasma C_,, values obtain
were close to assay limits. Therefore, these data should be viewed with caution. -

Im. RECOMMENDATION:

ADVAIR DISKUS (Sal/FP combination 50/100 pg, 50/250 pg, 50/500 pg) dry powder
inhaler that was submitted under NDA 21-077 on 03/25/99 by GW has been reviewed by
the OCPB/DPE II. OCPB is of the opinion that the NDA is acceptable for supporting the
3 strengths of ADVAIR DISKUS. The following Labeling Comments on PK subsection
as appropriate should be conveyed to the sponsor. The Labeling Comments on PD
subsection should be referred to the reviewing medical officer.

IV.  LABELING COMMENTS: (Need to be sent to the sponsor)

NOTE: Upon Agency’s request, the sponsor submitted on 01/13/2000 the revised Advair’s PI to
standardize _ the = CLINICAL PHARMACOLOGY  Pharmacokinetics  and
Pharmacodynamics subsection.

————— _.

1. The following is the Agency’s version of package insert for Pharmacokinetics subsectxon
under clinical Pharmacology section:
Salmeterol Xinafoate Pharmacokinetics: )
Salmeterol xinafoate, an ionic salt, dissociates in solution so that the salmeterol and 1-hydroxy-
2-naphthoic acid (xinafoate) moieties are absorbed, distributed, metabohzed and ———
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Distribution: Binding of salmeterol to human plasma proteins averages 96% in vitro over the
concentration range from 8 to 7722 ng/ml of salmcterol base,

e

[ L

Metabolism: Salmeterol base is extensively metabolized by hydroxylation, with subsequent
elimination predominantly in the feces. No significant amount of unchanged salmeterol base was
detected in either urine or feces.

Elimination: In 2 healthy subjects who received 1 mg of radiolabeled salmeterol (as salmeterol
xinafoate) orally, approximately 25% and 60% of the radiolabel was eliminated in urine and
feces, respectively, over a period of 7 days. The terminal elimination half-life was about 5.5
hours (1 volunteer only). ‘

Special Populations:

The xinafoate moiety has no apparent pharmacologic activity, is highly protein bound (>99%),
and has a long elimination half-life of 11 days.

Fluticasone Propionate Pharmacokinetics:
Fluticasone propionate acts locally in the lung; therefore, plasma levels do not predict therapeutic
effect. ©

Studies using oral dosing of labeled and unlabeled drug have demonstrated that the
oral systemic bioavailability of fluticasone propionate is negligible (<1%), primarily due to
incomplete absorption and presystemic metabolism in the gut and liver. In contrast, the majority
of the fluticasone propionate delivered to the lung is systemically absorbed. The systemic
bioavailability of fluticasone propionate from the DISKUS device in healthy
volunteers averaged about 18%.

- T

Distribution: Followmg intravenous administration, the initial disposition phase for fluticasone
propionate was rapid and consistent with its high lipid solubility and tissue binding. The volume
of distribution averaged 4.2 L/kg. The percentage of fluticasone proplonate bound to-human
plasma proteins averaged 91%.

Fluticasone propionate is weakly and reversxbly bound to erythrocytes
1s not significantly bound to human transcortin.

Metabolism: The only circulating' metabolite detected in man is the 17p-carboxylic acid
derivative of fluticasone propionate, which is formed through the cytochrome P450 3A4
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Following intravenous dosmg,

fluticasone propionate showed polyﬂxponenna.l kinetics and had a terminal elimination haif-life

of approximately 7.8 Liours. Less than 5% of 2 radiolabeled oral dose was excreted in the urine as

metabolites, with the remainder excreted in the fecc-s as parent dmg and rnetabohtes '
Special Populations:

r
I

vt

Formal pharmacokinetic studics using fluticasone propicnate were not carried out ‘

- 1
L ]

Drug-Drug interactism: In a multiple-dose drug ianteraction study, coadrninistraiion of
fluticasone propionate (500 meg iwice daily) and erythromycin (333 mg three times daily) did
not affect fluticasone propionate pharmacokinetics. In a drug interaction study, coadministratioy
of fluticasone propionate (1000 mcg) and ketoconazole (200 mg once daily) resulted in increas
fluticasone propionate concentrations, —— plasma cortisol ——  no effect o
urinary excretion of cortisol. Since fluticascne is a substrate of CYP3A4, caution should b
exercised when CYP3Ad4 inhibitors (e.g., ritonavir, ketoconazole) are co-administered with
fluticasone as this could result in increased plasma concentrations of fluticasone.

AD VAIR DISKUS Pharmacokinetics:

Following administration of ADVAIR DISKUS to healthy - . peak plasma
concentrations of salmeterol were -~  achieved in about 5 minutes and those for fluticasone
were achieved in 1 to 2 hours.

In a single-dose study, a higher than the recommended dose of ADVAIR DISKUS was

administered to 14 healthy volunteers « A ]
. o ' ;
L ~ Mean peak plasma concentrations of

salmeterol averaged 200 pg/mL and 150 pg/mL fluticasone averaged 107 and 94
pg/ml, respectively, indicating no == changes in systemic exposures of saimeterol and
fluticasone propionate. --

In a repeat-dose stugy, the highest recommended dose of ADVAIR DISKUS was administered

to 45 asthmatic-patiernts o7
- ST ] d
L T o _. Mean peak steady-

state plasma concentrations of fluticasone averaged ~———————— respectively, indicating
no — changes in systemic exposure of fluticasone propionate. No plasma concentrations of
salmeterol were measured in this repeat-dose study.

No — changes in excretion of salmeterol or fluticasone were observed. The terminal half-
life of fluticasone averaged 5.33 to 7.65 hours when ADVAIR DISKUS._was administered which
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Drug-Drug Interaciion: In the repeated-dose or singie-dose stadies, - — -

(e s o , :

2. The following is the Agency’s version of package insert for Pharmacodynamigg
subsection for Advair Diskus subsection under clinical Pharmacology section:

ADVAIR DISKUS: Since s pharmacodynaraic effects of salmeterol are
seen at the therapeutic dose, higher doses were used to produce measurable effects,———

-

| - J

In clinical studies with ADVAIR DISKUS in patients with asthma, no significant differences

were observed i’ﬁ?ﬁ’e?harmacodynamiceffects of-salmetero! (pulse rate, blood pressure, QTc

interval, potassium, and glucose) whether the salmeterol was given alone or as ADVAIR

DISKUS. In 72 adolescent and adult patients, with asthma given either ADVAIR DISKUS

— , or ADVAIR DISKUS —— continuous 24-hour electrocardiographic monitoring

was performed after the first dose and after 12 weeks of therapy, and no clinically significant
dysrhythmias were noted.
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In a 28-week study in patients with asthma, ADVAIR DISKUS —— twice daily was
compared with the concurrent use of salmeterol powder 50 mcg plus fluticasone propionate
powder 500 mcg from separate inhalers or fluticasone propionate powder 500 mcg alone. No
significant differences across treatments were observed in plasma cortisol AUC after 12 weeks of
dosing or in 24-hour urinary cortisol excretion after 12 and 28 weeks.

In a 12-week study in patients with asthma, ADVAIR DISKUS —— twice daily w.
compared with fluticasone propionate powder 250 mcg alone, salmeterol powder 50 mcg alon
and placebo. For most patients, the ability to increase cortisol production in response to stress,
assessed by 30-minute cosyntropin stimulation, remained intact with ADVAIR DISKUS. One
patient (3%) who received ADVAIR DISKUS —— had an abnormal response (peak serum
cortisol <18 mcg/dL) after dosing, compared with 2 patients (6%) who received placebo,
2 patients (6%) who received fluticasone propionate 250 mcg, and no patients who received
salmeterol.

NOTE: CPB Briefing on 11/09/99: Drs. M.L. Chen, R. Uppoor, and S. Johnson (MO) and
Mr. J. Hunt

sl Yy >

- 11/02/99
- Tien-Mien Chen, Ph.D.
., Division of Pharmaceutical Evaluation II

RD initialed by Ramana Uppoor, Ph.D. RU 11/03/99

FT initialed by Ramana Uppoor, Ph.D. ’S , . gpﬂ_’@ﬂo

cc: NDA 21-G77, HFD-570 (Johnson, Jani), HFD-870 (S.M. Huang, R. Uppoor, T.M. Chen),
CDR (B. Murphy).
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NDA 21-677 for ADVAIR Diskus -
 "(Salmeterol/Fluticasone Propionate 50/100 ug, 50/250 g,
Lo 50/500 p.g) Serial No. N-000

——

Appendix 1

APPEARS THIS WAY
ON ORIGINAL
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L

Sponsor’s Proposed Package Insert (01/14/2000 version)
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NUA 21-077 for ADVAIR Diskus —
(Salmeterol/Flutlcasone Propionate 50/ 100pg, 50/250 pg,
- 50/500 ug) Serial No. N-000

Appendix 2

APPEARS THIS WAY
ON ORIGINAL

Summary of Indiv{dual Study Report-s
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SUMMARY OF STUDY No. SFCB1004 (Vol. 1.38)

Aen ,l’. B

TITLE

The systemic phart;;ca’dynamic effects and pharmacokinetics of salmeterol and fluticasone propionate when given
alone and in combination, after repeat dosing from Diskus ™ inhalers in healthy volunteers.

OBJECTIVES
-
o To investigate whether the salmeterol/fluticasone (SLG/FP) combination has acceptable safety and tolerability
after repeat doses. .
¢ To investigate whether the systemic pharmacodynamic effects after repeat doses and after cumulative salbutamol
(AL) doses and pharmacokinetics after repeat doses of SLG and FP show any significant interaction when the
two drugs are administered together.

DESIGN

This was a randomised, double-blind, placebo-controlled, four-treatment, three-period, cross-over study, using an __
incomplete block design.
Any one subject received 3 of the 4 treatments:

SLG/FP (all subjects) ‘ !
SLG (all subjects)
and then either
o  FP (half the subjects) or
» Placebo except for a single dose of SLG (SLG SD) which replaced the 19th dose (half the subjects)
[
Each study period lasted 12 days, with a washout of at least 9 days. Treatment for the first 11 days was twice daily
(12 hourly) from Diskus™ Inhalers. On Day 10, after the 19th dose, pharmacodynamic effects and
pharmacokinetics of SLG and FP were investigated. On Day 12, all subjects received cumulative doses of SAL
from metered-dose inhalers. This was to investigate tachyphylaxis to the systemic pharmacodynamic effects of
SLG, (a B-agonist like SAL) and see whether this was affected by the presence of FP during the period of dosing
with SLG.

SETTING/STUDY DATES

The study took place in the Clinical Pharmacology Unit at Glaxo Wellcome SpA., Verona, Italy, between 04May96
and 08 Aug96. -

'APPEARS THIS WAY
ON ORIGINAL -
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SUBJECTS

The design called fc; 24 healthy male and female subjects; 28 subjects participated, including withdrawals. There
were 13 males and 15 femalesaverage age 27.0y (range 21 - 48y), average weight 65.9kg (range SO - 88kg), all
from the Volunteer Panelof the Glaxo Welicome Clinical Pharmacology Unit, Verona, Italy.

TREATMENTS )
Treatment for the first 11 days was twice daily (at 12 hour mtcrvals) from Diskus™ Inhalers, 2 inhalations per dose
of cither:

e SLG 50mcg/FP 250mcg, (23 subjects) .

e SLG 50mcg, (24 subjects)

e FP 250mcg, (13 subjects) or

e placebo (12 subjects). .

For the placebo group only, the 19th dose only was replaced by a single dose of 2 inhalations of 50mcg SLG. This
enabled comparison of the pharmacodynamic effects and pharmacokinetics of SLG after a single dose with those at
steady state.

On Day 12, subjects on all treatments received cumulative doses of SAL from metered-dose inhalers at intervals of
30min, (400, 400, 800 and 1600mcg, giving a total dose of 3200mcg). )
The design called for 24 subjects, with all subjects receiving the first two treatnents, half of them receiving the FP
alone treatment and the other half receiving the placebo. In practice, 28 subjects participated in the study to some
extent, and the numbers of subjects providing data on Day 10 are shown above (in brackets) for each treatment.

MEASUREMENTS

Pharmacodynamics:

Pharmacodynamic effects of SLG (puise rate, blood pressure, QTc from ECG, potassium and glucose) were
evaluated for 4h after the 19th dose (Day 10), determining the mean across the 4h period and the maximum (or
minimum) value. The effects of SLG after a single dose were compared to those after repeat dosing, and the effects
of SLG alone after repeat dosing were compared with those when concomitant FP was also given. On Day 12, the
same pharmacodynamic measures were made pre-dose and 25 min after each dose of SAL in the cumulative series.
Dese-response curves were constructed, and responses summarised as the slope of the response against the dose and
the final value reached after the last dose. Comparisons of these responses to SAL were used to evaluate the
development of tachyphylaxis to SLG, and whether this was affected by concomitant FP.

B,-adrenoceptors-on lymphocytes were measured at various points in the study. For some subjects, the genetic
polymorphisms present at loci 16 and 27 in the B,-adrenoceptor gene were also determined, as they may be related
to the development or othorwise of tachyphylaxis to the systemic effects of $3,-agonists.

Phannacodynanuc_:ﬁ'mtsof FP (mommg plasma cortisol levels and 24h urinary cortisol excretion) were evaluated
prior to the 19th dose, on Day 10. Comparisons were made between the effects of FP given alone or in combination
with SLG.

Pharmacokinetics: . L

Blood samples of 6mL for FP determination in plasma were taken after the morning dose on day 10 of each
treatment period pre-dose (within 5 minutes of dosing) and at 5, 15, 30, 45min and 1, 2, 4, 6, 8, 10 and 12 h. Blood
samples of 6mL for determination of SLG were collected after the morning dose on day 10 of each treatment period
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pre-tose ‘within Smin of dosinzYand at 2, 510, 20 an P 30min Time points were related o the et of b
FP and SLG were assayed in plasma . respectively, with quantification limits of
, respectively. Pharmacokinetic parameters were determined by non compartmental analysis.
oy .
Safety: -

Adverse events wezs-recorded throughout and laboratory safety data obtained pre- and post-study.

RESULTS

. APPEARS THIS WAY
Pharmacodynamics: ON ORIGINAL o
SLG

The systemic effects after 19 doses SLG were compared with those after a single dose of SLG: the only comparison
to show a significant difference was the mean pulse rate over 4h (2.5bpm, 95% CI 0.2, 4.8, p = 0.034). There were
differences in the baseline pulse rate (i.c. before the 19th dose on Day 10): the mean for the repeat SLG group was
66bpm while that in the placebo group (before the single dose of SLG) was 58.5bpm. After the single dose of SLG,
the pulse rate rose almost to the baseline levels seen in the repeat SLG group.

Comparison of the effects of repeat SLG with repeat SLG/FP found no statistically significant differences for any of
the parameters, either in the weighted means or in the maximum (pulse rate, systolic blood pressure, QTc and -
glucose) or minimum (diastolic blood pressure and potassium) values. The effects of SLG were unchanged by
concomitant FP.

The responses to satbutamol on Day 12 showed that tachyphylaxis had developed to the systemic effects of B-
agonists (on pulse rate, QTc, potassium and glucose) following treatment with SLG. Comparison of the (repeat)
SLG group with placebo group showed statistically significant differences for pulse rate and QTc¢ in baseline, final
value and slope (change per 100mcg salbutamol), and for potassium and glucose in final value and slope.

APPEARS THIS WAY
ON ORIGINAL
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Statistical comparisons ot responses to SAL on Day 12, atter prior treatment with SLG compared to placebo

Parameter - - Difference (95% CI) and p value
- Baseline Final value Slope (per 100mcg increase)
Pulse rate - 3.6%0.1, 7.1), 0.046 -6.2 (-11.4,-1.0), 0.02 -0.29 (-0.47,-0.11), 0.002
(bpm)

QTc (msec) 7.8 (0.8, 14.8), 0.029 -8.4 (-15.3,-1.5), 0.018 -0.5 (-0.79, -0.20), 0.001
Potassium 0.97 (0.92, 1.02), 0.178 1.10 (1.04, 1.17), 0.003 1.004 (1.002, 1.006) <0.001
(mmoV/L)* .

Glucose 1.02 (0.98, 1.06), 0.253 0.92 (0.87, 0.97), 0.001 0.997 (0.995, 0.998), <0.001
(mmol/L)‘ ’ . Py

* Ratio and slope as ratio
Similar results were seen when SLG/FP was compared with placebo.

Statistical comparisons of responses to SAL on Day 12, after prior treatment with SLG/FP compared to placebo

Parameter Difference (95% CI) and p value
Baseline Final value Slope (per 100mcg increase)
Pulse rate (bpm) 1.7 (-1.7,5.2), 0.317 -9.1(-14.2, -4.0) <0.001 -0.34 (-0.52, -0.16) <0.001

QTc (msec) 1.2 (-5.6, 8.0), 0.724 -5.6(-12.3, 1.1), 0.101 -0.18 (-0.47, 0.11), 0.212 -
Potassium 0.96 (0.92, 1.00), 0.069 1.10(1.04, 1.17) 0.002 1.004 (1.002, 1.006) <0.001
(mmol/L)*

Glucose 1.01 (0.98, 1.05), 0.481 0.91 (0.87, 0.96) <0.001 0.996 (0.995, 0.998) <0.001 :
(mmol/L)* :

* Ratio and slope as ratio
Tachyphylaxis to effects on blood pressure was not observed.

Statistical comparison of the responses to SAL after SLG/FP with those after SLG showed statistically significant
differences only for QTc baseline (-6.6msec, 95%CI -11.9, -1.3, p = 0.016) and slope (0.32msec per 100mcg,
95%CI 0.09, 0.54, p = 0.007). The development of tachyphylaxis to the systemic effects of SLG was not affected
by concomitant FP.

Genotyping of 21 individuals was performed, but genotype could not be correlated with development of
tachyphylaxis.

B,-adrenoceptors on lymphocytes were measured but the variability was such that no conclusions as to treatment
effects could be drawn.

FP

Treatment with FP reduced the 24h urinary cortisol excretion: the ratio for the FP group compared to placebo was
0.49 (95%C1 0.35, 0.67), £.<0.001. The corresponding ratio for SLG/FP was 0.47 (95%Cl 0.37, 0.60), p <0.001.
Direct comparison of SEG/FP with FP gave a ratio of 0.97, p = 0.806, so the effect of FP was unchanged by
concomitant SLG.

Moming plasma cortiscl levels fell in the presence of FP, but not by a statistically significant-amount; the ratio of
the mean level in the FP group to that in the placebo group was 0.79, p = 0.130. No effect of concomitant SLG was
discernible (the ratio for the SLG/FP group compared to the FP alone group was 1.02, p = 0.857).
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Pharmacokinetics:

Pharmacokinetics of SLG
Except for one subject during SLG/FP treatment, C,,, values for SLG for all three SLG treatments (SLG/FP, SLG, SLG
'SD) were reached within S min after dosing.

Comparison of SLG/FP and SLG treatments to assess the potential interaction with FP: Geometric LS mean C,,
values of SLG were 0.229 ng/ml and 0.220 ng/mL (n=22) for SLG/FP and SLG treatments; respectively: they were
not statistically different.

Parameter Treatment Geometric 95% CI Ratio Estimate. .. 90%CI ° p-value
LSmean  of LS mean (%)

Cra SLG/FP (n=22) 0.229 0.205-0.256 SLG/FP/SLG 104 (92-118) 0.5948
(Ng/mlL) SLG (n=22) 0.220 0.197-0.245 w e

Influence of repeat dosing on SLG C,,,: Statistical analysis of SLG C,,, values of the 11 subjects who received both
SLG and SLG SD treatments demonstrated that the C,_, after SLG was significantly higher (1.3 fold) compared to
SLG SD (p=0.0001).

—r

Parameter Treatment Geometric  95% CI Ratio Estimate 90%CI  p-value
LSmean of LS mean (%)
C SLG (n=11) 0.202 0.190-0.215 SLG/SLGSD 130  (122-140)  0.0001 A

(Ng/mL) SLGSD (n=11) 0.155 0.146-0.165

Period effect on SLG C,,,: SLG C,,, after SLG SD treatment was lower during study periods 2 and 3 compared to
the first period. Such a period effect could not be explained, and was not observed after SLG treatment.

Treatment SLG SLG SD
Period Subjects mean C,, (ng/mL) Subjects mean C,,, (ng/mL)
1 n=4 0.2188 n=4 0.1920
2 ) n=4 0.2070 n=3 0.1493
3 n=3 0.2073 =4 0.1473
Pharmacokinetics of FP

Statistical analysis of the FP data obtained from subjects who received both SLG/FP and FP showed a statistically

significantly higher FP AUC, after SLG/FP compared to FP alone. However the increase was small (8%; 90% CI of
the estimate=103-113%) and not considered to be clinically relevant. Geometric LSmean values for FP C,,,, were
111.9 pg/mL for SLG/FP and 107.1 pg/mL for FP alone. The t,,, of FP had a median value of 1.00 h for SLG/FP and
0.75 h for EP. These paraffieters were not different for the different treatments.

.

Parameter  Treatenf> =  Geometric  95% CI Ratio Estimate¢ 90%Cl  p-value
LSmean2  of Lsmeanbd (%)

AUCq SLG/FP (n=11) 722.7 694.2-752.4 SLG/FP /FP 108 . (103 -113) 0.0135

(pgh/mL)  FP (n=11) 6684  642.1-695.9. .

Cmax SLG/FP (n=11]) 111.9 105.2-119.1 SLG/FP/FP 104 (97 -112) 0.2830

(pg'ml)  FP (=11)  107.1 100.6-113.9

Cq SLG/FP (n=11) 35.64 25.69-57.67 SLG/FP - FP 5.86 ~(0.25 -10.9) 0.0830
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(pe/mL)  FP (=11 29.7§ 25.15-50.28

2 SLG/FP (n=11)  7.65 7.01-8.31 SLG/FP / FP 111 (101 -122) 0.0780
(h) FP = (n=l1) 6.91 6.36-7.50 .

tmax  SLG/FP @=11) 100  050-1.00  SLGFP-FP 023 (0.00 -0.50) 0.2344
() FP (m=11) 0.5 0.083-1.00

* median for C, and t,,,

® (min-max) for C, and t,, ‘

¢ median difference for C, and tg, ' -

Adverse Events and Subject Withdrawals: o

There were no serious adverse events. There were 6 withdrawals: one subject was withdrawn due to a drug-related
adverse effect (tremor) after 9 doses of the SLG/FP combination; three subjects withdrew because of intercurrent
illness, two with fever and one with bronchitis; two withdrew for personal reasons.

Of the 91 adverse events, most (67) were of types to be expected after high doses of B,-agonists: tremor (39),
palpitations (6) and headache (22). More episodes of tremor were reported in the SLG alone group. However, this
may be misleading, as the total duration for which tremor was experienced was similar in the SLG and SLG/FP  -_
groups. There was nothing noteworthy about the occurrence or distribution of the other adverse events.

Laboratory Safety Screening:
There was one laboratory result within the range of potentially clinically relevant values (a low serum albumin), but
this appeared to be of no clinical significance.

CONCLUSIONS

o  All treatments were safe and well tolerated. There was no excess of adverse events in the SLG/FP group
compared to the other groups. A greater number of reports of tremor, (but not a greater duration of tremor) was
recorded prior-to Day 12 for the group receiving repeat SLG.

e The effects of SLG, both the systemic pharmacodynamic effects after repeat dosing and its effects on the
pharmacodynamic responses to cumulative SAL, were not altered in the presence of FP.

o  The pharmacodynamic effects of FP, as seen in a reduction in 24h urinary cortisol excretion, were not affected
by the presence of SLG.

e Addition of FP to SLG did not result in an altered plasma profile of SLG when compared to SLG treatment
alone

e  Addition of SLG to FP slightly (8%; 90% CI 103-113) increased the systemic exposure to FP when compared
to administration of FP alone. This increase was within accepted bioequivalence limits and was not considered
to be clinically relevant. - = -

¢ TheC,, of SLG follgwing twice daily inhaled administration was significantly increased (1.3 fold) compared
to single dosing, indicating some accumulation.

APPEARS THIS WAY
ON ORIGINAL
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SUMMARY OF Study No. SFCB1005 (Vol. 1.40)

TITLE T

The systemic phamcodynamxc effects and pharmacokinetics of salmeterol and fluticasone propnonate when given
together, from either a single or two separate Diskus™ Inhalers, in single doses. -

OBJECTIVES

1. To show that the systemic pharmacodynamic (PD) effects ahd pharmacokinetics (PKi' of either drug are
comparable, whether they are administered from one Diskus™ Inhaler or two separate Inhalers.

2. To obtain data on the PK and PD of fluticasone propionate (FP) from the salmeterol (SLG) 50mcg/FP 500mcg
strength of the combination product in the Diskus™ Inhaler, for use with data from other studies in an evaluation
of the proportionality of FP systemic exposure to dose across the three strengths of the combination product.

3. To show that the highest strength of the combination product, with the highest ratio of FP to SLG, has
acceptable safety and tolerability in single doses, even when administered at twice the normal therapeutic dose.

DESIGN -

Single dose, randomised, double-blind, 3-way cross-over design, with a wash-out of at least 7 days (dose to dose) -
between periods. :

SETTING/STUDY DATES

The study took place in the Clinical Pharmacology Unit at Glaxo Wellcome SpA., Verona, Italy, between 31
October 1996 and 04 December 1996.

SUBJECTS

14 healthy subjects; 8 male and 6 female, mean age 27.4y (range 21.0 - 35.0y), mean weight 67.1kg (range 55.0 -
89.0kg), were recruited from the Glaxo Welicome SpA Clinical Pharmacology Unit panel. Twelve subjects
completed the study and two participated in part of the study.

TREATMENTS

Treatments, all from 2 dry powder formulation using the Diskus™ Inhalers, were :
e Salmeterol (SLG) 100mcg/FP1000mcg as combination (given as 2 inhalations from a placebo inhaler
followed by 2 inhalations from SLG/FP inhaler at 50/500 per inhalation),

e SLG 100mcg and FP Q0mcg from separate inhalers (given as 2 inhalations from FP inhaler at 500mcg per
inhalation follow&d By 7 inhalations from SL(_} inhaler at 50mcg per inhalation);

¢ FP 1000mcg alone plus placebo (given as 2 inhalations from a placebo inhaler followed by 2 inhalations from
FP inhaler at 500mcg per inhalation).

Each study period lasted 48h, with the dose given after 24h at approximately 09.00.
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MEASUREMENTS

Phannacodynanz_i_cs:

The effects of SLG on ;pls‘e'fafe, systolic and diastolic blood pressure, ECG (for QTc interval), serum potassium
and glucose levels were measured at the following times: pre-dose, at 6, 16, 31 min and at 1, 1.5, 2, 3, and 4h post-
dose. The means #cToss the 4h time period were calculated for each treatment group, and the maximum values for
pulse rate, systolic blood pressure, QTc interval and glucose and the minimum values for diastolic blood pressure
and potassium were determined.

The effects of FP on cortisol production were evaluated by measuring urinary cortisol cxeretion for 24h before and
after the dose, in 12h aliquots. Cortisol levels in plasma were measured at frequent intervals for 24h before and
after the dose (at 24, 22, 20, 18, 16, 14, 12, 8, 4h, and Smin pre-dose and at 2, 4, 6, 8, 10, 12, 16, 20 and 24h post-
dose), and the areas under the concentration-time curves for the 24h periods before and after each dose were
caiculated.

Pharmacokinetics:

Salmeterol concentrations in plasma were assayed using an ' » in samples obtained
pre-dose and for 30min after the dose (at 3, 6, 11, 21 and 31 min).

FP contentrations in plasma were assayed using an in samples obtained pr
dose and for 24h post-dose (at 6, 16, 31, and 45min and 1, 2, 4, 6, 8, 10 12, 16 and 24h).

Pharmacokinetic parameters AUC,, C_,,, t., and t,, were determined by non-compartmental analysis.

Safety:

Medical screening, including medical history and examination, was performed within 3 weeks of the first study day.
Laboratory safety screens (haematology, clinical chemistry and urinalysis) were performed within 3 weeks pre-
study and within 14 days post-study. For female subjects, pregnancy tests were required pre-study, on Day 1 of
each treatment period and post-study.

All adverse events reported during the study were recorded in the CRF.
RESULTS

Pharmacodynamics:

There were no statistically significant differences between SLG and FP as the combination product (from one
inhaler) and concurrently (from 2 separate inhalers), for any of the effects measured. When the SLG/FP treatment
was compared to the FP alone treatment, statistically significant differences were seen for pulse rate, QTc interval,
potassium and glucose. Wheu the SLG and FP concurrently treatment was compared to FP alone, statistically
significant differences wee seen for pulse rate and glucose.

PR

Pharmacokinetics:

Insufficient data were available to characterise the plasma profile of SLG fully. The mean C,,, of SLG was higher
for SLG/FP from a single inhaler relative to SLG and FP concurrently: ratio 1.29, 90%CI 1.07, 1.56, p=0.033.

Comparison of the PK parameters for FP across the three treatments showed no statistically significant differences
except for C,,, following SLG and FP concurrently compared to FP alone. The correspond.lng ratio (SLG + FP to
FP) of the C,_,, was 0.78, 90% CI 0.65, 0.94, p=0.031.
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Adverse Events and Subject Withdrawals:

There were no deaths of serious adverse events. Two subjects were withdrawn but not due to a drug-related effect.
Subject No. 4298 repotted herpes genitalis which required medication and was withdrawn because of intercurrent
illness, and Subject No. 4301 failed to complete for personal reasons.

A total of 13 minor adverse events were reported in five subjects. Only one (headache) was thought to be possibly
drug related. All the adverse events were mild to moderate in severity.

Laboratory Safety Screening:

L 24

Laboratory safety screens were performed pre- and post-study. There were no abnormalities considered clinically
significant. re .

CONCLUSIONS

o  The systemic pharmacodynamic effects of SLG were not significantly different whether SLG was given
together with FP in the combination product or concurrently with FP.

o The systemic pharmacodynamic effects of FP were not significantly different whether FP was given as a smglc
agent, or together with SLG in the combination product or concurrently with SLG.

e The SLG C,,, was 29% higher after the combination product compared to when the two drugs were given
concurrently.

e  The systemic exposure to FP was not significantly altered by SLG, after either the combination product or after
concurrent administration.

e The FP C, value was 22% lower when FP and SLG were given concurrently compared to FP alone. This was
not observed for the combination product.

o  All doses appeared safe and were wcil-tolemied

APPEARS THIS WAY
T ON ORIGINAL



v -

BEST POSSIBLE COPY

Summary of Study No. SFCB3019 (Vol. 1.41)

Title: A Multiceritre, Randomised, Double-Blind, Double-Dummy, Parallel-Group Comparison of the
Salmeterol/Fiuticason® Prepionate Combination Product (50/500mcg strength) BD via one
DISKUS/ACCUHALER Inhaler with Salmeterol 50mcg BD via one DISKUS/ACCUHALER Inhaler and
Fluticasone propionate 500mcg BD via another DISKUS/ACCUHALER Inhaler and with Fluticasone
propionate 500mcg BD via one DISKUS/ACCUHALER Inhaler in adolescents and adults with reversible
airways obstruction.

Investigator(s): Multicentre study

Study centre(s): 55 centres in three countries:
Publication(s): Not Applicable
Study period: 31st May 1996 - 10th Nov 1997 Clinical phase: il

Objectives: (1) To demonstrate the equivalence of the salmeterol/fluticasone propionate combination
product (50/500mcg strength) bd delivered via a single DISKUS/ACCUHALER inhaler with its two
constituents salmeterol 50mcg and fiuticasone propionate 500mcg via two separate )
DISKUS/ACCUHALER inhalers bd over the first twelve weeks of the twenty-eight week treatment period. ]
(2) To demonstrate superior efficacy of the salmeterol/fluticasone propionate combination product
(50/500mcg strength) bd delivered via the DISKUS/ACCUHALER inhaler to fluticasone propionate )
500mcg delivered alone via the DISKUS/ACCUHALER inhaler over the first twelve weeks of the twenty
eight week treatment period. (3) To demonstrate the safety of the salmeterol/fiuticasone propionate
combination product (50/500mcg strength) in long-term use (28 week treatment period). (4) To document
the use of resources and humanistic impacts with each treatment.

Methodology: This study was a randomised, double-blind, double-dummy, parallel-group design
consisting of three stages: run-in, treatment and follow-up. Patients entered a two week run-in period and
used their usual inhaled corticosteroid, with VENTOLIN as a rescue medication. Patients were then
randomised to receive a 28 week regimen of either salmeterol/fluticasone propionate combination product
(50/500mcg strength) bd or saimeterol 50mcg bd and fiuticasone propionate 500mcg bd (concurrent
therapy) or fluticasone propionate 500mcg bd delivered via DISKUS/ACCUHALER inhalers. During the
two weeks of follow-up, patients received appropriate asthma medication. Eight Clinic Visits (including
weeks 2, 4, 12, 20_and 28 on treatment) were scheduled, or nine if run-in was repeated.

Number of subjects: A total-of 659 patients were screened, 503 received treatment, and 403 completed
the study. The target mil‘mber of patients in each treatment group was 150.

APPEARS THIS WAY
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A total of 167 patients weare randnmised to recaye the comhbinatan pr”""' of wnom 128 comgploled ine

study; 171 patlents were randomised to receive concurrent therapy of whom 143 completed the study;
165 patients were rargomlsed to receive fluticasone propionate alone of whom 124 completed the study.

Diagnosis and crlterh for inclusion: Maies or females 12 years of age or older, with a documented
clinical history ofreversible airways obstruction were included. Patients had also used inhaled
corticosteroids continuously for at least 12 weeks before start of the run-in, and must have used
beclomethasone dipropionate or budesonide at a dose of 1500-2000mcg/day*, or fluticasone propionate at

a dose of 750-1000mcg/day* for at least four weeks before start of run-in. They were symptomatic on this
treatment. Patients taking long-acting 2-agonists were excluded. (e

Test product, dose and mode of administration, batch no.: Salmeterol/ffluticasone propionate
50/500mcg strength 60 blisters/strip (batch numbers U96/014E, U96/0185)ua&rhinistered via a
DISKUS/ACCUHALER inhaler. Placebo, 60 blister/strip (batch number WP1ME 1), administered via a
DISKUS/ACCUHALER inhaler.

Duration of treatment: The study period was 32 or 34 weeks: run-in was two weeks (or four if repeated),
treatment was 28 weeks, and foliow-up was two weeks.

Reference therapy, dose and mode of administration, batch no.: Salmeterol 50mcg, 60 blisters/stripf
(batch number WP1W85) and fluticasone propionate 500mcg, 60 blister/strip (batch numbers WP1R2K,
WP1W84 and WP298X), administered via DISKUS/ACCUHALER inhalers.

Criteria for evaluation: Primary efficacy assessments were based on treatment

weeks 1-12 Daily Record Card data of moming PEFR as measured by the patient before taking any
rescue or study medication. Secondary assessments were based on: i) Further analysis of moring
PEFR, ii) Daily Record Card data of evening PEFR measured before taking any rescue and study
medication, iii) recordings of the use of additional VENTOLIN rescue medication, iv) day-time and night-
time asthma symptom scores, and v) Clinic Visit puimonary function measurements of FEV4 at all Clinic

Visits except at follow-up.

Safety was assessed by monitoring adverse events, momning serum cortisol levels, haematology and
biochemistry measurements, vital signs and ECGs and by performing physical and oropharyngeal exams.
24-hour urinary cortisol concentrations were measured in all patients in a sub-set of centres in ————
and the

Plasma cortisol and plasma fluticasone propionate levels were determined in a sub-set of patients in the

— (Pharmaco'kinétic Sub—Group) in order to evaluate the relative absorption and systemic
bioavailability of ﬂy_t_ic_ggqne propionate from the salmeterol/fiuticasone propionate combination product
compared with sélméierol and fluticasone propionate administered concurrently and fluticasone
propionate alone.

Humanistic assessments were recorded by the patient in a patient questionnaire at the start of treatment,
Clinic Visit 2/2A, and at Clinic Visit 7 or at withdrawal if earlier. Impact of asthra on daily activity was

assessed at Clinic Visit 2/2A and during treatment on the Daily Record Card. Data on the use of medical
resources were recorded by the investigator on the Unscheduled Healthcare Contacts Form in the CRF.

* All values are quoted as ex-valve deses 66
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e study was deswgned o inCiude 450 evaiuable paucils, 150 per ealmien
group, to achieve 90% power to detect a treatment difference. Treatment groups were defined to be
equivalent if the 90% oenfidence interval for the treatment difference was within + t5L/min. A further
requirement was to defect & statistical difference (p<0.05) between combination product and fiuticasone
propionate treatments. The primary assessment of efficacy was based on analysis of covariance of the
mean morning PEFR d during the first 12 weeks of the treatment period with the intent-To-Treat Population.
Other variables were analysed using analysis of covariance or the van Elteren test, stratified by centre
amalgamation. A subset of efficacy variables were also analysed using the Efficacy Population.

qub istical mot cds Th

For each subject and treatment in the pharmacokinetic sub-group the foliowing p'a'iameters were
determined: plasma Cmay, Tmax and AUC steady state (AUCgg). These parameters were analysed by

analysis of variance or Wilcoxon Rank Sum.
Summary and Conclusions:

Efficacy: The primary efficacy measure was mean moming (AM) PEFR for Weeks 1-12 with the Intent-
to-Treat Population. The treatments were defined as equivalent for this endpoint if the 90% confidence
limits for the treatment difference were within +15L/min. Superiority was demonstrated by showing
significance based on p-values. Additionally the 95% confidence limits were compared with the =
equivalence interval to assess clinical superiority. The 80% confidence limits of the treatment difference

of concurrent therapy minus combination product were -10L/min, 4L/min over Weeks 1-12, indicating that
the two treatments were equivalent. Equivalence was also demonstrated when the Efficacy Population -
was used in this analysis, and 95% confidence limits for both Intent-to-Treat and Efficacy Populations

were within +150L/min, again confirming equivalence. Salmeterol/fluticasone propionate combination
product was significantly more efficacious than fluticasone propionate alone (p<0.001). The 95%
confidence limits for the treatment difference of fiuticasone propionate minus salmeterol/fluticasone
propionate were -29L/min, -12L/min, clearly outside the pre-defined equivalence interval. Similar results
were seen for the Efficacy Population. Other time intervals analysed for mean moming PEFR showed
similar results to the results during Weeks 1-12, for both Intent-to-Treat and Efficacy Populations.

Results for other daily record card data (percent predicted mean moming PEFR, mean evening PEFR,
percent predicted evening PEFR, day-time symptom scores, symptom-free days and VENTOLIN usage)
also showed significantly greater effects with the combination product than with fluticasone propionate
alone. Effects of the combination product and concurrent therapy on these parameters were similar.

For Clinic Visit FEV 4 and percent predicted FEV, improvements were seen for all groups over the 28

week treatment period arrd were similar across all three treatment groups. In contrast to the daily record
card data, no differences were observed between combination product and fiuticasone propionate in either
the Intent-to-TrealdF Efficacy Populations.

Overall the efficacy results demonstrate that the combination product was effective in improving
pulmonary function, reducing asthma symptom scores and decreasing VENTOLIN use in patients who
were already receiving inhaled corticosteroids.

There were no differences between the groups for any of the humanistic measures assessed.
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Safety: Overa!! adverse events occurred with 71% of patients treated with the combination produ~t 73°%
treated with concurrent therapy and 70% treated with fluticasone propionate. The most commonly
occurring adverseeven'ts were upper respiratory tract infections, viral respiratory infections, asthma,
cough, bronchitis and r;eadaches incidences of adverse events were similar-between the three treatment
groups. The adverse évents experienced by patients in this study, were consistent with the asthmatic
nature of the population and the known side effects of inhaled 2-agonists and corticosteroids. The
incidence of drug-related adverse events was similar between treatment groups (17% of patients treated
with combination product, 14% treated with concurrent therapy and 19% treated with fluticasone
propionate). Events reported most frequently as drug-related were either events relating to the underlying
disease and so possibly related to lack of efficacy of the medication (e.g. asthmg, breathing disorders
which included dyspnoea and shortness of breath, and cough), or those known to be associated with
these classes of drug (e.g. hoarseness/dysphonia, throat irritation and headaches). None were reported
with an incidence >3% with the exception of asthma and hoarseness, each &f Which was reported by 4%
of patients in the concurrent therapy and fluticasone propionate groups respectively.

Two deaths were reported during this study; neither were considered by the investigator to be related to
study medication. One patient, aged 72 years and treated with combination product, experienced status
asthmaticus following surgery under local anaesthetic to remove a cataract. Study treatment was stopped
on the day of surgery. The patient required ventilation and died 14 days later. The other patient, who was
treated with concurrent therapy, had a bronchial carcinoma. -

Twenty-three patients experienced serious adverse events during the study. Three were experienced by § .
patients during the pre-treatment period, 4 were in association with combination product treatment, 9in 1
association with concurrent therapy and 7 in association with fluticasone propionate. No serious adverse
events were considered drug related. Seven patients (3 treated with combination product and 4 treated
with concurrent therapy) had serious adverse events which led to withdrawal. Fifty patients had non-
serious adverse events which led to withdrawal of study drug; 14 patients treated with combination

product, 13 treated with concurrent therapy and 23 patients treated with fluticasone propionate. The
majority of withdrawals (65%) were due to asthma events or dyspnoea; 10 patients from the combination
product group, nine patients from the concurrent therapy group and 14 patients from the fluticasone
propionate group. There were no differences in the pattern of withdrawais between the treatment groups.

No differences were noted between treatments in patient profiles of cortisol concentrations either at Week
12 or at Week 28. The number of patients with cortisol values below the lower limit of the normal range
was low in all treatment groups throughout the study. No patients reported events indicative of
compromised HPA axis function. 24-Hour urinary cortisol excretion was measured in a sub-set of patients
in the study. No differences between the groups were seen at either Week 12 or Week 28 and results on
treatment with combination-were similar to those seen at baseline.

L
No treatment related-trends were evident in unfavourable laboratory changes, physical examinations,
ECGs or vital signs. Oropharyngeal examinations reveated very low incidences of clinical evidence of oral
candidiasis.

Pharmacokinetics: Overall, no differences were seen between the treatments in AUC, Cmax: Tmax for

fluticasone propionate and there was no evidence from these data or from the trough fluticasone
propionate concentrations that systemic exposure to fluticasone propionate was altered by administration
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either as combinatior 2~ concurrent therapyv. There were nc Jiferences in serial plasra cortisol
measures and no evidence of cortisol suppression in these patients. :
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Across the three treatmént groups in the pharmacokinetic sub-group of patients, there was a significant
sex related difference Eg<&eo1) in fiuticasone propionate exposure (AUC and Cyay). There was,
however, no sex by treatment interaction. This sex difference in fluticasone propionate exposure couid
arise from differences in pharmacokinetic parameters or in the deposition of drug in the lungs. The smali
numbers in this group and an imbalance in the male: female ratio (31 males: 14 ferﬁales) may have
contributed to this resuit.

Conclusions: The results of this study indicated that the combination product ahd concurrent therapy
were equivalent for the primary end-point, mean moming PEFR for Weeks 1-12 in the Intent-to-Treat
Population. Both treatments showed improvement in this and other efficacy.erdpoints. Combination
product showed results similar to concurrent therapy for all other efficacy endpoints.

The combination product demonstrated superior efficacy when compared to fluticasone propionate for the
primary endpoint, mean moming PEFR for Weeks 1-12 (p<0.001). The combination product also showed
significantly greater improvements than fluticasone propionate for percent predicted morning PEFR,
evening PEFR, percent predicted evening PEFR, median daytime symptom score, percentage of
symptom-free days and percentage of VENTOLIN-free days and nights.

No differences were seen between the treatments in health outcome measures.

The combination product was well tolerated over the twenty-eight week study period and had a
comparable safety profile to that observed in both the fluticasone propionate and the concurrent therapy
groups.

Date of Report: 1 April 1998
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