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Sponsor
Novartis

Generic Drug Name

Indacaterol

Therapeutic Area of Trial

Chronic obstructive pulmonary disease

Approved Indication

Investigational

Study Number
CQAB149B2212

Title

A randomized, double-blind, double-dummy, active (formoterol 12 pg b.i.d) and placebo con
trolled, multicenter, 5 period crossover, dose-ranging study to assess the bronchodilatory efficacy
and safety of single doses of indacaterol 150 pg, 300 pg and 600 g delivered via single dose dry
powder inhaler (SDDPI) vs. placebo in patients with moderate to severe chronic obstructive pul-
monary disease (COPD).

Phase of Development

Phase IIb

Study Start/End Dates

31-Oct-2006 — 31 Jan 2007

Study Design/Methodology

This study was of a5 period crossover design. A 14 day run-in period (Visit 1 to 2) was used to
confirm patients were stable on alowable COPD therapy. At Visit 2, patients whose dligibility
was confirmed were randomized to one of 5 treatment sequences and entered the first of five
double-blind double-dummy 1 day treatment periods. Patients received a different 1 day treat-
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ment at Visits 2, 4, 6, 8 and 10 according to their treatment sequence: one of 3 doses of i+
dacaterol 150, 300, or 600 ug (o.d); formoterol 12 pg (b.i.d); or placebo.

Patients were assessed on the day of each treatment and also returned for further assessments the
following day (approx 23 h post dose). After each treatment patients entered a minimum 6 day
washrout period during which they received allowable COPD treatment and short-acting (%-
agonist rescue medication.

Centres

9 centres, Belgium

Publication

On-going

Objectives
Primary objective(s)

This was to assess the bronchodilatory efficacy of single doses of indacaterol 150 pg, 300 ug &
600 g via SDDPI in patients with moderate to severe COPD as compared to placebo in terms of
24 h post-dose (trough) FEV1.

Secondary objective(s)

These were to assess the safety of single doses of indacaterol 150 pg, 300 ug & 600 ug via
SDDPI compared to placebo in patients with COPD in terms of adverse events, laboratory analy-
sis, vital signs (blood pressure and pulse rate) and ECGs, and to evaluate the bronchodilatory ef-
ficacy measures of single doses of indacaterol 150 pg, 300 pug and 600 ug via SDDPI compared
to placebo in terms of

Timeto peak FEV;
Percent change in FEV1 compared to baseline at each time point post-dose

FEV; and FVC at each time point post-dose
ﬁandal’dl Zw AUC3O min - 4 hours FE\/]_

Test Product (s), Dose(s), and Mode(s) of Administration

Indacterol 150, 300 and 600 pg delivered by Single dose dry powder inhaler (SDDPI; 150 and
300 pg capsules).
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Reference Product(s), Dose(s), and Mode(s) of Administration

Formoterol 12 pg delivered viathe Aerolizer and placebo to both active agents with the appropri-
ate inhaler device.

Criteria for Evaluation

Primary variables

This was to assess the bronchodilatory efficacy of single doses of indacaterol 150 pg, 300 pg &
600 pg via SDDPI in patients with moderate to severe COPD as compared to placebo in terms of
24 h post-dose (trough) FEV 1

Secondary variables

These were to evaluate the bronchodilatory efficacy measures of single doses of indacaterol 150
Kg, 300 pg and 600 pg via SDDPI compared to placebo in terms of:

Timeto peak FEV;

Percent change in FEV1 compared to baseline at each time point post-dose
FEV1 and FVC at each time point post-dose

Standardized FEV1 AUC between 30 min and 4 h post-dose

Safety and tolerability

To assess the safety of single doses of indacaterol 150 pg, 300 ug & 600 ug via SDDPI com+
pared to placebo in patients with COPD in terms of adverse events, |aboratory analysis, vital
signs (blood pressure and pulse rate) and ECGs, and Body weight

Pharmacology

The serum PK parameters Chax, tmax, ad AUCp.24 Were determined from the individual concen-
tration-time data from noncompartmental analysis using WinNonlin Professional v5.01 software.

Other

Statistical Methods
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The modified intention-to-treat (mITT) population included all randomized patients who received
at least one dose of study drug. Patients were analyzed according to the treatment they received.
All efficacy variables, including the primary efficacy variables, were analyzed on the modified
intent-to-treat population. The per-protocol (PP) population included al patients in the mITT
population without any major protocol violations. The safety population included all patients who
received at |east one dose of study drug.

Efficacy evaluation

The primary variable, 24-hour trough in FEV; following inhalation of study drug, was summa-
rized by treatment for the mITT population. The comparison of indacaterol 150 g or 300 pg or
600 ug to placebo was evauated by testing the following null hypothesis (Ho) versus the aterne-
tive hypothesis (Ha) using the mITT population:

Ho: There is no difference in the trough FEV; for patients with COPD treated with indacaterol
compared to placebo

Ha There is a difference in the trough FEV; for patients with COPD treated with indacaterol
compared to placebo

Two sided hypothesis testing was based on the following 3 main contrasts.
Indacaterol 600pg versus placebo
Indacaterol 300pg versus placebo
Indacaterol 150ug versus placebo

Each contrast described above was tested, and an adjustment for multiple comparisors was made
using a stepwise Dunnett test implemented in a closed test procedure. The family-wise error rate
was fixed at 0.05.

Twenty-four hour trough FEV; data was modeled using an Analysis of Covariance (ANCOVA),
with patient, period, and treatment groy as fixed effects, and the (period) baseline FEV as co-
variates. Here the (period) baseline FEV1 was defined as the average of 2 values taken at -50 and
-15 minutes before study drug administration in that treatment period. For the trough in FEV1,
adjusted means for each treatment group and the estimated treatment differences for indacaterol
150 pg, 300 pug or 600 ug versus placebo were presented. Associated simultaneous 95% confi-
dence intervals (based on a single step Dunnett procedure) and multiplicity adjusted 2 sided p
values (using the stepwise Dunnett procedure) were derived for the contrasts.

For the trough in FEV4, if one of the 23h 10min or 23h 45min values was missing at Visits 3, 5,
7, 9 or 11 then the remaining non-missing value was taken as the trough in FEV. If both values
were missing, or if the patient had withdrawn from the trial, regardless of the reason for discon
tinuation, then the trough in FEV; was regarded as missing and the patient was not included in
the analysis.

If any of the values used in the trough FEV; were collected within six hours of rescue medication
or ouside of the window (22h 25m, 24h 30m) then the individual FEV; value was set to missing
and the imputation rules stated above were then applied.

The primary analysis was repeated with the same ANCOVA model and multiplicity adjustments
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for the PP population. The primary analysis was repeated with the same ANCOVA model and
multiplicity adjustments using the log transformed trough FEV; for both the mITT population
and the PP population. Analysis results without the multiplicity adjustment were provided for all
pairwise comparisons of the 5 treatment groups for the trough FEV; (mITT and PP) and for the
log transformed trough FEV1 (MITT).

Secondary and Exploratory Efficacy Evaluation

No multiplicity adjustment was made for each of the comparisons between indacaterol dose and
placebo in secondary endpoints. Area Under the Curve (AUC) for FEV; was determined for 30
minutes to 4 hours and then (all the post dose time points in the range 0 to 4 hours) standardized
with respect to time. This was a change from the originally planned analysis, in which (AUC) for
FEV1 from pre-dose to 4 hours was to be calculated. The response variable, standardized
AUC(30 min—4 hr) FEV;, was modeled using an ANCOVA model, with patient, period, and
treatment group as fixed effects, and the (period) baseline FEV1 values as covariates (mITT
population). The (period) baseline FEV; was defined as the average of 2 measurements taken 50
and 15 minutes prior to inhalation of study drug in each period. There were no carryover termsin
the models. The adjusted standardized AUC(30 min—4 hr) FEV1 means and the estimates of
treatment contrasts of interest, associated Pvalues and 95% confidence intervals of those con
trasts were presented.

For each time point, an ANCOVA model was fitted for FVC with patient, period, and treatment
group as fixed dfects, and the (period) baseline FVC values as covariates (mITT population).
The (period) baseline FVC was defined as the average of 2 measurements taken 50 and 15 min-
utes prior to inhalation of study drug in each period. For FVC the adjusted means, the estimates
of al treatment contrasts, the associated P-values, and 95% confidence intervals were presented
at each time point. No imputation was done for missing FVC results at any post-baseline time
point.

FEV; Percent Change in FEV1, and Time to Peak FEV; (calculated in minutes from the time of
inhalation of study drug to the 4 hours post-dose time point) were analyzed separately at each
time point in a manner similar to FVC. Each analysis was performed using an ANCOVA with
patient, period, and treatment group as fixed effects, and the (period) baseline FEV; values as
covariates (mITT population). The (period) baseline FEV; was defined as the average of 2 meas-
urements taken 50 and 15 minutes prior to inhalation of study drug in each period. The adjusted
means, the estimates of all treatment contrasts, the associated P-values, and 95% confidence in-
tervals were presented at each time point. No imputation was done for missing FEV; results at
any post-baseline time point.

An exploratory comparison of indacaterol 150 pg, 300 pg and 600 pg treatments with each other
and active control, and active control with placebo, for the primary endpoint, was performed s
ing the same ANCOVA model described for the primary efficacy endpoint. Estimated treatment
differences were displayed along with the associated 95% confidence intervals and p-values (2
sided). The same exploratory analysis was made for each of the secondary efficacy endpoints as
well.

Study Population: Inclusion/Exclusion Criteria and Demographics
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Inclusion Criteria:

Exclusion Criteria:

Other protocol-defined inclusion/exclusion criteria may apply.

Male and females aged 40-75 years with COPD and symptoms such as cough, sputum
production, and shortness of breath.

Smoking history of at least 10 pack years
FEV1 less than 65% of the predicted normal value and at least 0.75 L
Pre-bronchodilator FEV 1/FV C less than 70%

A history of asthma or COPD diagnosis before the age of 40
Hospitalization for COPD exacerbation within the previous 6 weeks
Respiratory tract infection within 6 weeks

Use of long-term oxygen therapy

Diabetes type | or uncontrolled diabetes type |1

Clinically relevant laboratory abnormality or clinically significant condition

Corrected QT interval (QTc) above 430 ms for males and 450 ms for females, or a history
of QTc prolongation.
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Number of Subjects

Patient disposition — n (%) of patients

Total
Total no. of patients n (%)
Screened 70
Randomized 51 (100%)
Completed 47 (92.2%)
Discontinued 4 (7.8%)
Reasons for discontinuation:
Adverse Event(s) 2 (3.9%)
Unsatisfactory therapeutic effect 2 (3.9%)
Last treatment before discontinuation
Indacaterol 600mcg 1 (2.0%)
Formoterol 12mcg 1 (2.0%)
Placebo 2 (3.9%)
Number of randomized patients is denominator for percentages
Demographic and Background Characteristics
Total
Variable Statistic N=51
Age (years) Mean (SD) 61.8 (8.20)
Range 43-73
Age distribution (years) 40-64 n (%) 30 (58.8)
65-75 n (%) 21 (41.2)
Sex Male n (%) 44 ( 86.3)
Female n (%) 7(13.7)
Race Caucasian n (%) 51 (100.0)
Height (cm) Mean (SD) 170.4 (7.11)
Range 156 - 186
Weight (kg) Mean (SD) 75.17 (15.820)
Range 50.0 - 120.0
Body mass index (kg/mz) Mean (SD) 25.788 (4.5794)
Range 17.17 - 39.89
Duration of COPD (years) Mean (SD) 9.645 (7.5770)
Range 0.02 -31.91
FEV, before inhalation of salbutamol at Visit 1 (L) Mean (SD) 1.335 (0.3458)
Range 0.78 -2.00
FEV, before inhalation of salbutamol at Visit 1 Mean (SD) 44.622 (11.2662)
(% predicted FEV;) Range 22.22 -64.71
FEV, after inhalation of salbutamol at Visit 1 (L) Mean (SD) 1.520 (0.3975)
Range 0.72 - 2.33
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FEV; after inhalation of salbutamol at Visit 1 Mean 50.6 (12.2)
(% predicted FEV;) Range 26.6-72.0
FEV, reversibility (% increase of FEV; )* Mean (SD) 14.977 (16.3256)
Range -32.99 - 57.76
FVC at Visit 1 (L) Mean (SD) 2.856 (0.6093)
Range 1.66 - 3.94
Smoking History Never smoked n (%) 0()
Ex-smoker n (%) 28 (54.9)
Current smoker n (%) 23 (45.1)
*06 increase in FEV; within 30 minutes after inhalation of salbutamol from FEV; before inhalation of
salbutamol.

Primary Objective Result(s)

Analysis of covariance of 24 h post-dose (trough) FEV; (L) (modified ITT population)

p- SS SD p-value
n LSMean SE 95% CI* value* 95% CI** (2-sided)**
Treatment Effect
Indacaterol 600 pg 50 1.46 0.014 (1.43, 1.49)
Indacaterol 300 pg 49 145 0.015 (1.42,1.48)
Indacaterol 150 g 47 142 0.015 (1.39, 1.45)
Formoterol 12 ug 50 1.41 0.014 (1.38,1.43)
Placebo 48 1.28 0.015 (1.25,1.31)
Treatment Contrast (Primary Analysis)
Indacaterol 600 pg-Placebo 0.18 0.021 (0.14, 0.22) <0.001 (0.13,0.23) <0.001
Indacaterol 300 pg-Placebo 0.17 0.020 (0.13,0.21) <0.001 (0.12,0.22) <0.001
Indacaterol 150 pg-Placebo 0.14 0.020 (0.10, 0.18) <0.001 (0.09, 0.19) <0.001
Treatment Contrast (Secondary / Exploratory Analysis)
Indacaterol 600 pg-300 ug 0.01 0.020 (-0.03, 0.05) 0.5690
Indacaterol 600 pg-150 pg 0.04 0.020 (0.00, 0.08) 0.0428
Indacaterol 600 pg-Formoterol 12 ug 0.05 0.020 (0.01, 0.09) 0.0089
Indacaterol 300 pg-150 pg 0.03 0.020 (-0.01, 0.07) 0.1382
Indacaterol 300 pg-Formoterol 12 ug 0.04 0.020 (0.00, 0.08) 0.0426
Indacaterol 150 pg-Formoterol 12 pg 0.01 0.020 (-0.03, 0.05) 0.5925
Formoterol 12 pg-Placebo 0.13 0.020 (0.09, 0.17) <0.001

*95% Cls and p-values are calculated without multiplicity adjustment

** SS 95% Cls are based on a single step Dunnett procedure implemented using % Simintervals SAS
macro. The SD p-values are based on stepdown Dunnett procedure implemented using % SimTests

SAS macro
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Secondary Objective Result(s)

Analysis of covariance of time to peak FEV1 (min) (mITT population)

Time to peak FEV; (min) p-value
Treatment effect / contrast n LSMean SE 95% CI (2-sided)
Indacaterol 600 pg 50 137.28 10.415 (116.73, 157.82)
Indacaterol 300 g 49 123.41 10.772 (102.16, 144.66)
Indacaterol 150 pg 47 116.28  10.987 (94.60, 137.96)
Formoterol 12 ug 50 145,92  10.480 (125.25, 166.60)
Placebo 49 119.11  11.000 (97.41, 140.81)
Indacaterol 600 ug - Placebo 18.16 15.173  (-11.77, 48.10) 0.2328
Indacaterol 300 ug - Placebo 4.30 14.855 (-25.01, 33.61) 0.7726
Indacaterol 150 pg - Placebo -2.83 15.094 (-32.61, 26.95) 0.8515
Formoterol 12 ug - Placebo 26.81 15.120 (-3.02, 56.64) 0.0778
Indacaterol 600 pg - 300 pg 13.87 15.030 (-15.79, 43.52) 0.3574
Indacaterol 600 ug - 150 g 21.00 15.174 (-8.94, 50.93) 0.1681
Indacaterol 600 g - Formoterol 12 ug -8.65 14,783 (-37.82, 20.52) 0.5592
Indacaterol 300 pg - 150 pg 7.13 15.035 (-22.53, 36.79) 0.6359
Indacaterol 300 g - Formoterol 12 ug -22.52 14,931 (-51.97, 6.94) 0.1333
Indacaterol 150 pg - Formoterol 12 pg -29.64 15.084 (-59.40, 0.11) 0.0509

Analysis of covariance of FEV; (L) by time point (mITT population)

Time Polnti =W min

p-valns

antrast LEM=an SE 54 CI cwo-sided)

R N

B8884848
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Tima podnz: 1 heowar

FEV, IT]
p-valuos
Teeatnent sEfect | comtzast = LiMemn 2E SEA CI |ewo-madmd]
QRE14% ©00mog 392 1.34 0.013 |L.31, 1.37)
QRE149 200rog ap 1.24 ¢.013 {L.5I. 1.57)
QRE14% 130meg a7 1.4€ o016 |L.43, 1.4%)
Formateral 1Zacyg b1 1.3Z2 o.015 (L2 -1 233)
Flaceba 48 1.35 b.0l6 11.32, 1.38)
QABI4LE E00mc=g — Placska .18 o.032 [Q-1E, <. 00L
QREI4D Fllmcg — Placska @ o.021 |9.15, <. J0L
QRE14S 130mog — Placabo r.oz2 |9.07, £.09L
Formotoral 1Imoy - Rlaceho o022 |a.13, €.00L
QREI4S &lbmcg — 300mcg 0.00 O.0z2 (-0.0%,
whnli® f00mey — LlS0mog D.08 D22 1003,
QAB149 Ellmcy — Formoterol limcg .02 F.021 (-0.03,
GA814% 3oy — 150mog 0.08 G022 10.04,
QRBI4S Z00mcg — Fosmetmzol 1lmeg 0.0z 0. 031 =002,
QRE14% 130mcg — Formoteral l3mog =0.0% o.022 {-0.10,
Tim= point; I hours
FEV, (L)
Frvmlus
Ireatment =ffect / contrass o Lsii=an SE S5k TI (hwa-saded)
QABE14E8 Ellmag 50 1.58
QREL4S Mimog 40 1.5a
QaBE145 Lilmag 47 1.50
Formoberol 12aog 50 1,58
Elmoebo 44 1.32
QAELG%® EdOmeg — Rlacebs 0. 25 a.0zo <.00L
GAEL4% FOmeog — Placebo k.24 0.0z0 £.00L
QAEL4% 130megq — DRlLaceha 017 0.0z0 <.00L
Formotsrel 1Zmcg — Placaka &.23 Q.0zZo <.00L
QAEL4S E00mecg — Z00mog 0.0z 0.0z0 0.54T0
oapld4S El0mcg — 150mog 008 0.0Z0 <. 001
ganidd &ldmcg - Formoterol Llmog G.0Z 0.088 0.3458
oanl4S 300mcg — 150mocg .06 Q.00 Q.0017
0ap14% 300mcg — Fommoterol Limog .00 Q.00 Q.0662
0aR14% 150mcg — Formoterol Llmog =0.06 0.0Z0 Q.0030
Time= point: 3 bours
FEY, (L)
Fvalue
Treatmant =ffmct / comtrast n LEMesn SE 454 CI it;m-:.‘;d.tdj
QAEL4R S00mog 330 L.a7 0.0%4 [1.34, 1_€0]
QABL4% 300mog 48 L.3& 0.0L3 [1.33, 1.3%]
QREL4%® 130mog a7 L._48 a.0L3 (1.43, 1_31}
Formoteool limcg 57 L.53 0,055 [1.50, 1.55]
Placebo 45 L.33 0.0L5 i1,30, 1.3%]
gaB14% &llmcg — Flacebo 0.24 a .00
gap145 3Mincg — Flaceho 0.24 1] . 001
QAR149 130meg — Placeho 0.13 1] €. 041
Formotaral 12meg — Placebo .20 a < .J91
QAEL4% Ed0mog — 300mog 0.01 0.021 |-0.04, ©.43) a.EB0ET
QAB14% Silm=g - 150mog 0.0s 0.021 {0.05, 0.13] <.001
gaBEld4s Siflmcg — Formoberol 12mog 004 0020 00k, 0.08) Q.0337
gaBpl4s Mlmog - 150mog 008 0.021 (0,05, 0.13] <, 001
Qap14S 3imcg — Formoterol 12meg o.04 0.021 (0. a0, 0.08) 9.0611
QaE14% 150mcg — Formoterol 12meg =005 0.023 =0 .08, -0.01) a.0221
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Time point: 23 houra 1D min

p-value
Treatnent =ffect / contrast o LEMiman EE Lhi% CI {tao=sided)
an 50
a0 ap
am a7
ol 50

lacebo
g - Placebo

Formotersl 1Imn

QRB14S elimog - 300mog
QAB145 E10mcg - 170mog
QAB14S Ed{mog - Formoterol X
aapizaS Winog - 150mcg

arel4s Mimcg - Fommeterol
QRELS® 1 - Formoterol

G.04

Tims podmc: I3 hours 43 min
rEvy (L)
pwalos

Treatment effect / contrast = LiMe=an SE $5% oI {two—atded}
QABL4S E00mCT 0] 1.7
OREL45 300meg 45 1.45
ore14% 150meg 17 1.42

= 1.41

42 1.25

Blacehs i

Blagnha o

Flacebs 0.1
o

0.408)
0_DE]
Analysis of covariance of FVC (L) by time point (mITT population)
Time= points 30 min
e [m)
pwalus
Croatment sffect / ocontrasc n LeMzan sE B3k CI (tuo=aided)
QABL4% E00meg e {3.07,
QABLAS S0lm=g q {3.11,
0AR14% 150m=g 4 13.0%, 3.20)
Eormoterel lZ2mog 50 3.068, 3F.18)
?laceba 4% |2.76, Z2.87)
QAB145 Ellmeg - Placebo 0.32 .24, 38)
Qap14%9 2lmeg - Elacebao 35 |&.28, 0.43)
QABL4S 130mog — Placebo .23 {e.2&, 0.41)
Formotercl 12mog - Rlacebo o.322 |2.24, £.3)

g - 300meg 0_31TE

- 150mog 0.6346
- Pormoteral Llmog 0.9655
- 150mog 0.8055
- Pormote=ral 12mog 0.3328

0.5425

- Pormoterol 12mog
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Tims polmt: 1 honr
EvC (L)
r-vali=
Treatpent =ffect / contrcast o Lidean SE G5% CI tEwo—mided]
GhAL45 E00moyg 5 3.17 b, 025 13.11, 3.331
QAA14% 300msg 4% 3.18 0. 0zE 13.12, 3.23)
GiA14% 150mcyg 17 3.11 0. 030 13.05, 3.17}
Formobeszl l2mcg &0 3.17 0,025 {3.11,- 3.32Z})
Placebo 4% .08 0, 030 |2.B2, 2.9%)
ganlds Elimog - Plaoceha 0.26 0,041 {G.21,; ©.37) <. 001
QaBLl4S Mlmog — Placebs 0. 20 0. 0dl {0.21, G.38) <.00L
QaEL45 lilmog - Placebo 0.23 0,04l 10,15, &.31) <.00L
Foraoterol 12mog - Blecebo 0,25 0, a1 {0.20, 0.37) <, 001
QABL4S EQlmog — 200mog -0.01 0,04l (=009, .07} 0.2472
QGRELAY E0dmcg - 150mogy a.0& LI L el (=0.92, @.14) a.1777
QAEL4S e0dmcg - FormotCaral 1Zmcg 0.00 0.041 (—0.08, D_.0E] J.9604
QABLASE I00ecg - 130mey 0.08 0041 (-0.0Z, D.13] 0.123a
QAEL4% Idmog - Formotarcl 1Zmenq 0.01 .41 (=0.97, .0F) Q.80E3
GABELAY 130mcg - Formotaral 1Zmeg =-a.o03 LI Ll (-0.14, @.03) g.1931
Time point: 2 hours
FVC L
pvalaes
Treatment effect / contrast o LSHean SE 954 CI Itwo—sided)
QaE14% &00mog 50 3.a7 (3.21, 3.33)
annidd 3dlmcg 40 J.24 (3.17, 3,30
QARI4% 150=c=g ar 3.18 (3-11, 3.24)
Formoterol 12Zmog a2 J.1F (2.13, 2.2%7)
Flaceho L1 Z.83 (.97, 2.069)
arnldd f0lmcy - Elacebo a.44 (0.36, 0.53) <, 001
QAB14G 300mog — Flacabo .40 (0.32, 0.4%) . 0L
aaEl14% 150mog - Flacsho 0,35 (.28, 0.323) =, 00L
rocnoterol 1oneg - Flacebs 0.36 (0.28, G,&5) =, 00L
gaz148 d0lmog - 30imog 0.0s o043 |-0.0%, 0.12) 3.370%
QAE145 E00mcg — 130mcg Q.10 .0493 {0.01, 0.18) Q. GITO
QAR14S f0lmcg — Formotezol 1lmeg Q.08 o, 043 (0.00, 0,16 Q. 0EZ
QAR14S F00mcg - 150mog 0_0E 0. 043 |-0.03, O.14} a.1777
QAB145 J00mog - Formoteral 12meg 0.04 . 043 |-D.04, 0.13} 0.323%3
anal4% iS(mog - Formoterol Ilmog =002 b, 043 =040, 0,07} a, 1080
Time point: % hours
. Y ]
Fralue
Trastnmens «ffect / contrast n LEMean =24 SER oI [Ewo—micied}
Qanrldl Ellmcyg 50 3.26 b330 [3.20, 3.32)
arpldt 30lmcyg 48 3.23 Fe030 [3.17, 3.29)
QrR14% 150mcyg 17 3.13 F.032 [3.0€, 3.19)
Formotwzol 1Zmcg 50 3.17 030 = J B e A |
Placsbo 4% 1.BE .03l [Z.BD,. Z.9Z)
QrR12% Ellmcg - Placebo .40 F.043 [0.32, 0.43) «. Q01
QABLLE 200m=g - Placsks .38 [ L e 4 «.001
1% 13imcog - Placabo .27 2.033 .00l
Formoterol 1lImcg - Placebo D.32 o043 <.001
- 3llmog 6. 02 Fal43 (=004, O.11) 0.5820
= L30mog .13 .03 |o.-o3, 0 .00ZF
= Formoterol 1l2Zmeg o.08 [ ] e |0.00, 0.0333
- L30mog .11 .043 [o.03, E 0.013e
- Fommoterol ifmeg L. 0E [T {-0.02, 0.14} 0.1882
- Pormotercl 12mog =, 05 P43 f-0.313, 0.0%) 0.2655
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Time podmtr 23 hours L0 min

p-value

Treatment effect [/ contrast =0 LEM=an 2E SEL oI [two—aldad|
QnEL4S elimag =11
anel4e Mimog 4%
aanl4s 150mcg 47
rommotemol lIncg a0
4i

= 300mog
g — l50mzg

- Formoterol 12mog
- 150mog
- Formoterol llimog
- Pommoteroel llmaog

Time poinc: 23 houra 43 min

p-value

Treatpent =ffact 7/ contrasc 1 | cwor—sided)

45 sllmcg 50

409 300mog 48

40 150mog a7

terol 12mcg 50

2laceko 46
QRBLED §00mog - Placsk
areldd 30imeg - Flace

QABL4E LG

FoImnTRr

[ER ]

[
=2
=]

QaR148 &0lmeg - 20imcg
QABLED £00m=g - 150meg
QREL4E £00meg — Formoteral lImag
QABL43 30D0mcg - 130mcg
QaB148 I00wey - Formoteral 12meg
QaBrl4l 1S(mcg - Formoterosl 1l2mog

Analysis of covariance of percent change of FEV; (%) from baseline at all post-baseline

timepoints (mITT population)

Time polmtt 30 min

Parcent change

of FEV; |%| from bas=lins

pvalus
Treatment =ffect / contrast o LiMean SE 35% C »
armld% §00mog 44 14,10 1,07
anpidd 3lmcg 4% 15.31 1.
47 12.51 1.
5 13,50 1.
45 -0.18 1.

1,557

E15
1,515
1,530
| zan

1=1.20,

1=4.03, 2.1
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Time podint: 1 houx

Eerosnt change of FEV, (%) from bhassline

p-walas
Treatnent effect / conbrast n L3Me=an B 559 CI |cwo—sided)
QRB14E ©00mcy 30 17.02 114,61, 19.43)
QAR F00meqg g9 17.3% {14,084, 19.83)
QAR14EF 150meoyg a7 11.00 (8.46, 13.55}
Forooterol lincg an 15.8L {13.38, 15.23)
Placsbo ] 1.2& {-1-28, 3.81}
ansidd d0fmog — Flaocehas 15.7¢ {12,235, 19.27 <, 001
QRE140 200mocg — Flacebo 1c.a7 112,64, 19.51) +,001
QAnl4% 150mcgy — Flacebo 4,72 (6.25, 13,23} =,001
Formoterol 1lmeg — Placshc 14.55 411,405, 1&.04) <,001
QAR14E €00mcg — I00ncg -0.32 L.762 {—3.7%, 3.1} G, B5BZ
214% &00mcg — 150mog E.02 L.77% <. 001
QaRl14% é0lmcg — Formoterol 1Zmeg 1221 1.723 . 4853
oanl4l 200meg — 150meg E.33 1.761 <. 001
QAR145 300mcg — Formoberol 1lmcg 1.53 1.751 b.3841
QAR14% 150mcg — Formote=rol 1imcg -4.80 1.76% 0. 0472

Time pointr 2 hours
rercent changs of FEV, |%] from basslins=

pwalus
Treatment =ffect / coRtIast ] Lobaan 3E 934 C1 (Two—3ided)
QAR14ES s00mog 340 18.61
QAR14S 300mcg 45 18.77
QaR145 LS0mcg 47 13.5
Formoterol 1Zmecg 50 17.91
Placebo 48 r.08
QRB1ED E00meg — Flacebo 15,54 <. 001
QARB14D 300meg - Placeho 168.69 <. 01
QRB14% 150mcg - Flacebo 13.44 <, 01
Fozmoterol limcg — Placela 17.73 <, 01
QARBL4ER fllmeg - Iimcg 0.83 L.636
QRB14Y §0lmeog - 1Slmog E.10 1.672
QAB14Y f0lmegy - Pormotercl 1Zmog 1.81 1.520
Qeidd ¥i=megy - 150mog 5.25 L.857
QAB148 20lmog - Formoterocl limog 0. 0a L.545
QRB14% LS0mog - Formoterol limag -4,39 1.862
Time poimt: 4 hours

Percent change of FEV, (%) from bassline

p-value
Toeacment effect / contrass o LJkean b 5% GI (two—a1ded]
QAapldd §0dmcg 54 18,06 1,123 {1£.74,
QRBL4S 30lmog 49 18.65 1,161 {le.27,
QRB14% 150mcg 47 12.15 1,164 (.82,
Formotsral 12meg 54 15.£5 1.120 113.42,
Elacebs 43 -0.02 1.1E6 (-2.3&,
aarlds §00mcg — Flacebo 18,87 {15.75,
QRel4% 300mog - Flaoebo 1B.E5 {15.52,
Qaeldd 150mcg - Flacebo 12.17 (8.96,
Foomotercl 12mag — Flaoebo 15.67 {12.45,
2aB14% E00mogy — 30dmog 0.3 1.620 (=2.500,
QAarld% §l0mog - 150mog €.80 1,635 (3.55;
QAp14% §0lmcg — Formoterol limcg 3.31 1.583 (0. 16,
QRBE14% 300mog - 150mog Ea51 1,621 (3.31,
QRB14% 30{mwcg — Formotaral 1lmog 2.01 1.e02 [-0.1l%,

@apl4% 150mcg - Formoterol 1Zmog -3.50 .28 =8 T,
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Time prin 23 houre 10 min
Percent change of FES %) from bapeline
prvalu=
Treatmeant sffsct ! contrast LM SE c {Tua-aided}
5 22 1.15% €.%4, 11.51
4 7 1,202 (6.30, 11.04)
4 0 1,226 £.38, 9.Z1]
50 oL 1,16 2.71, 1]
4 S5g 1,242 -g.01 1.13%}
T3 1,70
Z3 1,66
10.3¢ 1.686 001
5% 1. 652 i
0.3& 1.7 2. TA0Z
2.43 1.6 k. 5 2
4,22 1,646 1 T
B7 1.87 3 5
-1 1.6E6Z [0.38, ©.%4)
T8 1. gEC -1.33, 3
ereent change of PE rom baseline
Fvaluae
n LEMean E G5b oI |two—added])
50 3% 1.114 20, 12.58
48 | 1,151 13, 1.57
47 1.174 -0g, 8.7
50 1.117 et b et A
g4 1,184 -4.80, -
2.85 1,628 & . 0E a1
11.7& 1,594 1, 14.50 101
5,83 1 4 65, 13.02 L]
T.77 1,624 4.57, 10.%7 Lk
1.08 1.E02 =
3.01 1.E15 =
.07 1.37E
1.52 1.E04 =;
3.58 1..392
2.0E 1.E08 = 201

Analysis of covariance of standardized AUC (30 min-4 h) of FEV; (L) (Modified intent-to-

treat population)

Standardized AUC (30 min -4 h) of FEV;  p-value
Treatment effect / contrast n LSMean SE 95% CI (2-sided)
Indacaterol 600 pg 49 1.56 0.012 (1.54, 1.58)
Indacaterol 300 g 49 1.55 0.012 (1.53, 1.58)
Indacaterol 150 pg 47 1.48 0.012 (1.46, 1.51)
Formoterol 12 g 50 1.54 0.012 (1.51, 1.56)
Placebo 49 1.33 0.012 (1.31, 1.36)
Indacaterol 600 ug - Placebo 0.23 0.017 (0.20, 0.26) <.001
Indacaterol 300 ug - Placebo 0.22 0.017 (0.19, 0.26) <.001
Indacaterol 150 ug - Placebo 0.15 0.017 (0.12, 0.19) <.001
Formoterol 12 ug - Placebo 0.21 0.017 (0.17, 0.24) <.001
Indacaterol 600 pg - 300 pg 0.01 0.017 (-0.03, 0.04) 0.6715
Indacaterol 600 ug - 150 g 0.08 0.017 (0.04, 0.11) <.001
Indacaterol 600 g - Formoterol 12 pg 0.02 0.017 (-0.01, 0.06) 0.1350
Indacaterol 300 ug - 150 ug 0.07 0.017 (0.04, 0.10) <.001
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Indacaterol 300 ug - Formoterol 12 pg 0.02 0.017 (-0.02, 0.05) 0.2877
Indacaterol 150 pg - Formoterol 12 ug -0.05 0.017 (-0.09, -0.02) 0.0018
Safety Results
Adverse events overall and by system organ class (Safety population)
n (%) patients
Indacaterol Indacaterol Indacaterol Formoterol All

150 ug 300 ug 600 ug 12 ug Placebo indacaterol
N =47 N =49 N =51 N =50 N =49 N =51
Total no. of patients with 5(10.6) 6 (12.2) 3 (5.9) 1(2.00 4(8.2) 10(19.6)
AEs
Primary system organ class affected
Infections and infestations 3 (6.4) 3(6.1) 0() 1(2.0) 2(4.1) 6 (11.8)
Respiratory, thoracic and 3(6.4) 2(4.1) 2 (3.9) 0() 3(6.1) 3(5.9)
mediastinal disorders
General disorders and ad- 1(2.1) 1(2.0) 0() 0() 0() 2(3.9)
ministration site conditions
Metabolism and nutrition 0 () 1(2.0) 1(2.0) 0() 0() 2 (3.9
disorders
Blood and lymphatic system 1(2.1) 0() 0() 0() 0() 1(2.0)
disorders
Investigations 0(¢) 1(2.0) 0() 0() 0() 1 (2.0)
Nervous system disorders 1(2.1) 0() 0() 0() 0() 1(2.0)
Renal and urinary disorders 1(2.1) 0() 0() 0() 0() 1 (2.0)
Cardiac disorders 0() 0() 0() 0() 1(2.0) 0()
Musculoskeletal and connec- 0() 0() 0() 0() 1(2.0) 0()

tive tissue disorders

A subject with multiple AEs on one treatment and in one system organ class is only counted once in

that organ class and on that treatment, regardless of the number of AEs

Only system organ classes in which AEs were reported are shown
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Most Frequently Reported AEs Overall by Preferred Term n (%)

n (%) patients

Indacaterol Indacaterol Indacaterol Formoterol All
150 pg 300 pg 600 pg 12 pg Placebo indacaterol

Preferred term N =47 N =49 N =51 N =50 N =49 N =51
Infections and infestations

Nasopharyngitis 2 (4.3) 2(4.1) 0() 0() 0() 4 (7.8)

Rhinitis 1(2.1) 1(2.0) 0() 0() 1(2.0) 2 (3.9

Gastroenteritis 0() 0() 0() 1(2.0) 1(2.0) 0()

Sinusitis 0() 0() 0() 1(2.0) 0() 0()
Respiratory, thoracic and mediastinal disorders

Cough 3 (6.4) 2(4.1) 2 (3.9 0() 1(2.0) 3 (5.9

Pharyngolaryngeal pain 1(2.1) 0() 0() 0() 0() 1(2.0)

Productive cough 1(2.1) 0() 0() 0() 0() 1(2.0)

Chronic obstructive pul- 0() 0() 0() 1(2.0) 2(4.1) 0@

monary disease'
General disorders and administration site conditions

Chest pain 1(2.2) 0() 0() 0() 0() 1(2.0)

Oedema peripheral 0() 1(2.0) 0() 0() 0() 1(2.0)
Metabolism and nutrition disorders

Hypertriglyceridaemia 0() 0() 1(2.0) 0() 0() 1(2.0)

Hypoglycaemia 0() 1(2.0) 0() 0() 0() 1(2.0)
Blood and lymphatic system disorders

Neutrophilia 1(2.1) 0() 0() 0() 0() 1(2.0)
Investigations

Blood glucose decreased 0() 1(2.0) 0() 0() 0() 1(2.0)
Nervous system disorders

Somnolence 1(2.1) 0() 0() 0() 0() 1(2.0)
Renal and urinary disorders

Haematuria 1(2.1) 0() 0() 0() 0() 1(2.0)
Cardiac disorders

Myocardial ischaemia 0() 0() 0() 1(2.0) 0() 0()

Tachycardia 0() 0() 0() 0() 1(2.0) 0()
Musculoskeletal and connective tissue disorders

Back pain 0() 0() 0() 0() 1(2.0) 0()

A subject with multiple AEs corresponding to one preferred term on one treatment is only counted
once in that preferred term and on that treatment, regardless of the number of AEs
'coPD was reported as an AE when the condition worsened from baseline

Serious Adverse Events and Deaths




Page 18

Deaths, other serious or clinically significant adverse events or related discontinuations
—n (%) of patients (Safety population)

n (%) patients

Indacaterol Indacaterol Indacaterol Formoterol All

150 ug 300 ug 600 ug 12 g Placebo indacaterol

N = 47 N =49 N =51 N =50 N =49 N=51
Total no. of patients with AEs 5 (10.6) 6 (12.2) 3(5.9) 1(2.0) 4(8.2) 10(19.6)
Serious or other clinically significant adverse events
AEs requiring additional ther- 3 (6.4) 2(4.1) 0(-) 1(2.0) 4 (8.2) 5(9.8)
apy
Discontinuation due to non- 0() 0() 0() 0() 1(2.0) 0()
serious AEs

Other Relevant Findings

Summary of pharmacokinetic parameters of serum indacaterol after single inhaled doses
of 150 pg, 300 pg, and 600 ug

tmax Cmax Cmax/Dose AUCq.04 AUCy.o4/Dose
Dose Statistic [h] [pg/mL] [pg/mL/ug] [pg*h/mL] [pg*h/mL/ug]
150 pg Mean - 145.4 0.97 1284 8.56
(N=47) SD - 65.2 0.434 646 4.3
Min 0.48 23.9 0.159 201 1.34
Median 0.58 142 0.947 1145 7.63
Max 1.25 367 2.447 3370 22.47
CV% - 44.8 44.8 50.3 50.3
Geo. Mean - 131.8 0.879 1140 7.60
300 pg Mean - 327.9 1.093 2975 9.92
(N=46) SD - 151.4 0.505 1663 5.54
Min 0.5 35.3 0.118 213 0.71
Median 0.59 325 1.083 2670 8.9
Max 4.12 751 2.503 8142 27.14
CV% - 46.2 46.2 55.9 55.9
Geo. Mean - 287.9 0.96 2406 8.45
600 g Mean - 680.5 1.134 6017 10.03
(N=50) SD - 331.7 0.553 3161 5.27
Min 0.42 213 0.355 1162 1.94
Median 0.58 610.5 1.018 5550 9.25
Max 1.15 1730 2.883 18330 30.55
CV% - 48.7 48.7 52.5 52.5

Geo. Mean - 609.6 1.016 5344 8.91
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Vital signs abnormalities (newly occurring or worsened) —n (%) of patients (Safety popu-

lation)
Indacaterol Indacaterol Indacaterol Formoterol All
150 ug 300 ug 600 ug 12 ug Placebo indacaterol
N=47 N=49 N=51 N=50 N=49 N=51
Pulse rate - worst maximum post-baseline value
Any abnormality 10 (21.3) 10 (20.4) 14 (27.5) 9 (18.0) 12 (24.5) 16 (31.4)
Above 90 bpm 10 (21.3) 10 (20.4) 14 (27.5) 9 (18.0) 12 (24.5) 16 (31.4)
Systolic blood pressure - worst maximum post-baseline value
Any abnormality 20 (42.6) 25(51.0) 24 (47.1) 23 (46.0) 25 (51.0) 30 (58.8)
Above 140 mmHg 20 (42.6) 25 (51.0) 24 (47.1) 23 (46.0) 25 (51.0) 30 (58.8)
Diastolic blood pressure - worst maximum post-baseline value
Any abnormality 9 (19.1) 13 (26.5) 11 (21.6) 8 (16.0) 15 (30.6) 15 (29.4)
Above 90 mmHg 9 (19.1) 13 (26.5) 11 (21.6) 8 (16.0) 15 (30.6) 15 (29.4)

Any abnormality = Number of patients displaying abnormal values

The limits of the ranges are mutually exclusive

Pulse rate: "Above 90" means min >= 40 and max > 90

Systolic blood pressure: "Above 140" means min >= 90 and max > 140
Diastolic blood pressure: "Above 90" means min >= 50 and max > 90

Overall incidence of abnormal QTc values, change in QTc from baseline and most signifi-
cant ECG result (Safety population)

n (%) patients

Indacaterol Indacaterolindacaterol Formoterol All
150 ug 300 pg 600 pg 12 ug Placebo indacaterol
N=47 N=49 N=51 N=50 N=49 N=51
Absolute QTc values
Patients with QTc determina- 47 49 51 50 49 51

tion
QTc (Bazett's formula) - maximum post-baseline value

QTc >450 ms (males) 3(6.4) 4 (8.2) 4 (7.8) 3 (6.0) 2(4.1) 6 (11.8)
QTc >470 ms (females) 0() 0() 0() 0() 0() 0()
Total notable 3 (6.4) 4 (8.2) 4 (7.8) 3 (6.0) 2(4.1) 6 (11.8)
QTc (Fridericia's formula) - maximum post-baseline value

QTc >450 ms (males) 1(2.1) 0() 0() 0(-) 0() 1(2.0)
QTc >470 ms (females) 0() 0() 0() 0() 0() 0()
Total notable 1(2.1) 0() 0() 0() 0() 1(2.0)
Change from baseline in

QTc

Patients with QTc change from 47 49 51 50 49 51

baseline calculated

QTc (Bazett's formula) - maximum post-baseline value
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<30 ms 44 (93.6) 45(91.8) 49 (96.1) 46 (92.0) 46 (93.9) 43(84.3)
30-60 ms 3 (6.4) 4 (8.2) 2 (3.9 4 (8.0) 3(6.1) 8 (15.7)
> 60 ms 00) 00) 00) 00) 0() 00)
QTc (Fridericia's formula) - maximum post-baseline value

<30 ms 45 (95.7) 49 (100.0) 49 (96.1) 49 (98.0) 47 (95.9) 48 (94.1)
30-60 ms 2(4.3) 0() 2 (3.9 1(2.0) 2(4.1) 3(5.9)
> 60 ms 00) 0() 00) 00) 0() 00)
Overall ECG evaluation

Patients with ECG result 47 49 51 50 49 51
Most Significant ECG Result - post-baseline

Normal 26 (55.3) 28 (57.1) 30(58.8) 26(52.0) 28 (57.1) 24(47.1)
Abnormal, Clinically insignifi- 21 (44.7) 21(42.9) 21 (41.2) 24(48.0) 21 (42.9) 27 (52.9)
cant

Abnormal, Clinically significant 0() 0() 0() 0() 0() 0 ()

Bazett's formula: QTc = QT / square root (RR)
Fridericia's formula: QTc = QT / cube root (RR)

Mean changes from baseline in serum potassium and blood glucose (Safety population)

Mean (SD) change from baseline (mmol/L)

Indacaterol Indacaterol Indacaterol Formoterol
150 pg 300 pg 600 ug 12 pg Placebo
N =47 N =49 N =51 N =50 N =49
Serum potassium
30 minutes 0.02 (0.349) 0.06 (0.431) -0.05 (0.357) -0.05 (0.379) 0.05 (0.340)
1 hour 0 (0.246) 0.04 (0.414) -0.09 (0.356) -0.06 (0.399) 0 (0.355)
4 hours -0.15 (0.386) -0.19 (0.404) -0.22 (0.483) -0.30 (0.405) -0.17 (0.383)
23 hours 45 minutes -0.03 (0.382) 0.01 (0.373) -0.07 (0.397) -0.08 (0.379) -0.07 (0.387)
Blood glucose
30 minutes -0.24 (0923) 0.16 (0.790) 0.06 (1.256) 0.01 (1.017) 0.10 (1.170)
1 hour -0.01 (1.253) 0.10(1.028) -0.02 (1.231) -0.05 (1.179) -0.17 (1.338)
4 hours 0.17 (1.815) 0.20(1.834) 0.68(1.943) 1.00(1.581) -0.06 (2.089)
23 hours 45 minutes -0.04 (1.240) 0.21 (1.526) -0.49 (0.950) -0.14 (1.198) -0.54 (1.602)

Date of Clinical Trial Report

Draft report

Date Inclusion on Novartis Clinical Trial Results Database

Jan 2008

Date of Latest Update

Jan 2008






