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1 Introduction 

1.1 Scopeof document

he RAP documents contain detailed information to aid the production of Statistics & 
Programming input into the Clinical Study Report (CSR) for trial CQVM149B2209.

he Statistical analysis plan (SAP) describes the implementation of the statistical analysis 
planned in the protocol.

1.2 Study referencedocumentation

his SAP is based on the final version of the following study documents:

the study protocol, v00, 08 March 2017

the S M, v00, 08 March 2017

1.3 Study obectives

1.3.1 Primary obective(s)

bective ndpoint

o investigate the potential influence of 
time of dosing (morning or evening) on 
the bronchodilator effect of once daily 
orally inhaled QVM149 compared to 
placebo 

eighted mean forced epiratory 
volume in 1 second (F V1) over 24 h 
(A C0-24h) following 14 days of 
treatment with QVM149 dosed in the 
morning, QVM149 dosed in the evening 
and placebo.

1.3.2 Secondary obective(s)

bective ndpoint

o investigate the potential influence of 
time of dosing (morning or evening) on 
trough F V1 of once daily orally inhaled 
QVM149 compared to placebo.

F V1 at approimately 24 h after the 
last p.m. or penultimate a.m. dose.

o investigate the potential influence of 
time of dosing (morning or evening), on 
pea epiratory flow rate (PF) of once 
daily orally inhaled QVM149 compared 
to placebo (all administered via the 
Concept1 inhalation device).

Daily morning and evening pea 
epiratory flow rate from Day 2 to Day 
14 during the three treatment periods
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bective ndpoint

o evaluate safety and tolerability of 
QVM149 when dosed in the morning or 
in the evening in patients with asthma 
during two wees of treatment in each 
treatment period.

Adverse events

ematology

Blood chemistry

rinalysis

Vital signs

C

1.4 Study design and treatment

his is a randomized, placebo-controlled, double-blind, si-seuence, three-period cross-over 
study in asthma patients. he study will consist of a 14-day screening period, followed by a 14-
day run-in period,  and a treatment epoch which consists of three treatment periods, with a 
minimum duration of 14 days each followed (for the 2 first treatment periods) by a wash-out 
period. he duration of each treatment period may be etended up to aduration of 18 days if 
needed for operational reasons. he third treatment period will be followed by a Study 
Completion evaluation at 1-7 days following the last dose. he treatment periods will be 
separated by wash-out periods of 14 to 21 days duration.

he total duration of the study is approimately 13 wees (minimum) to 19wees (maimum) 
for each patient.

he study population will be comprised of male and female patients aged 18 and above with 
asthma. Approimately 3 adult patients will be randomized with the intention that at least 30 
patients complete the study.

Study treatments are defined as:

Corporate Confidential Information

A:  Matching placebo (am) QVM149 150/50/80 g(pm)
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B:  QVM149 150/50/80 g (am) Matching placebo (pm)

C:  Placebo (am)Placebo (pm)

Patients will be randomized to one of the following  treatment seuences (defined according 
to a illiams design for 3 treatments and 3 periods) in the ratio of 1:1:1:1:1:1.

2 First interpretable results (FIR)

First interpretable results (FIR) willbe provided for this trial.

3 Interim analyses 

4 Statistical methods: Analysis sets

For subects for which the actual treatment received does not match the randomized treatment 
the treatment actually received will be used for the analysis.
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For subects for which the actual seuence of treatments received does not match the 
randomized seuence of treatments, the actual seuence will be used for analysis involving a 
seuence component (e.g. AN VAs with a seuence effect) if the actual seuence is one of the 
seuences planned in the study design. If the actual seuence is not one of the seuences 
planned in the study design, the randomized seuence will be used for analysis involving a 
seuence component but data points from periods in which the subect has not received the 
randomized treatment will be ecluded from the analysis. 

he safety analysis set will include all subects that received any study drug.

he PD analysis set will include all subects with any available PD data, who received any study 
drugand eperienced no protocol deviations with relevant impact on PD data.

Anyone who did not complete an informed consent will not have their data reported.

he analysis sets and protocol deviation codes are related as follows:

able 4-1 Protocol deviation codes and analysis sets

Category

Deviation code

et description of deviation Data eclusion

Subects are ecluded from all (safety)analysis in case of 
these PDs: 

clude subect from all (safety)
analysis set 

INC01 ritten informed consent was not 
obtainedprior to performing study 
assessment

clude from Safety set

Subects are ecluded from PD analysis in case of these 
PDs:

clude subect from PD analysis 
set

INC01 ritten informed consent was not 
obtainedprior to performing study 
assessment

clude from PD set

If updates to this table are needed,anamendment tothe SAP needs tobe implemented priorto
DB .

5 Statistical methods for Pharmacoinetic (P) parameters

Not applicable.

Statistical methods for Pharmacodynamic (PD) parameters

.1 Primary obective

he primary obective is to investigate the potential influence of time of dosing (morning or 
evening) on the bronchodilator effect of once daily orally inhaled QVM149 (150 g indacaterol 
/ 50 g glycopyrronium / 80 g MF) compared to placebo (all administered via the Concept1 
inhalation device).
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.1.1 Variables 

he primary variable is the weighted mean forced epiratory volume in 1 second (F V1) over 
24 hours (AC0-24h) following 14 days of treatment with QVM149 dosed in the morning, 
QVM149 dosed in the evening and placebo.

he primary variable will be determined for each patient on day 14 on each treatment using the 
linear trapezoidal rule. F V1measurements are taen 5 min before the evening dose on day 14 
then, 3h, h, 9h, 12h, 15h, 18h, 21h and 23h55 (timing from the post-evening dose).

he weighted mean will be calculated as the A C0-24hdivided by the tf-tlhours time interval 
for each subect (tftime of the first observation, tlis the time for the last observation).

where,

Ci the highest value at planned relative timepoint i

ti the actual time for planned relative timepoint i

i  the planned relative time of assessment

f thefirst i

l the last i.

.1.2 Descriptive analyses

A C0-24h F V1will be calculated and listed by treatment seuence and subect, and 
summarized by treatment.

.1.3 Statistical model, assumptions and hypotheses

he primary variable, F V1 weighted mean (0-24 h) (A C0-24h), will be analyzed using a linear 
mied model. he model will include period, treatment (QVM149 morning, QVM149 evening, 
placebo), and seuence as fied effect factors. he patient effect will be assumed to be random. 
Restricted maimum lielihood method will be used. he enward-Roger approimation will 
be used to estimate denominator degrees of freedom. From these analyses, point estimates and 
their associated 90 confidence intervals will be constructed for each treatment. he difference 
between adusted means and the corresponding two-sided 90 confidence interval for morning 
dose versus placebo, evening dose versus placebowill be presented. In addition, difference 
between adusted means and the corresponding two-sided 90 confidence interval for morning 
versus evening doses will be presented.

.1.3.1 Model checing procedures

Missing values
Corporate Confidential Information
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If a patient taes rescue medication within  hours prior to the spirometry assessments and the 
visitis not rescheduled to the net day then all spirometry assessment datafrom this visit and 
the following visits in this treatment period will be set to missing.If rescue medication is taen 
during the 24-hour spirometry assessment then from the time of the rescue medication intae, 
all post-timepoint spirometry assessments will be considered as missing in this treatment period
and A C(0-24hr) will be considered as missing.

Sensitivity analyses 

Sensitivity analyses will be performed on a subset of patients where patients having drug 
administered outside of the allowed time window on day 14 or 15 will be ecluded. Spirometry 
data assessed outside of the allowed time window will also be ecluded.

n Day 14 in the morning, study drug must be administered at 07:00h with a time window of 
 30 min i.e. .307.30. here must be 12 hours in between morning and evening doses on 
Days 14 and 15 with an acceptable deviation of  15 min.

For eample:

If on Day 14, study drug is given at 7.30 am then study drug must be given between 7.15 pm 
7.45 pm on day 14 in the evening and between 7:00am 8:00am on day 15 in the morning.

If on Day 14, study drug is given at .30 amthen study drug must be given between .15 pm 
.45 pm on day 14 in the evening and between :00am 7:00am on day 15 in the morning.

Supportive analysis

Repeated measures of F V1 will be analyzed using a mied model for repeated measures 
(MMRM) with period, seuence, visit and treatment as factors having fied effects and period 
specific baseline F V1 as covariate. he modeling will assume an unstructured variance 
covariance matri to account for the correlations between assessments over time points. 
Average treatment effect on the overall F V1 profile over 0-24hr will be estimated in terms of 
adusted mean difference between morning dose vs. placebo and evening dose vs. placebo with 
corresponding 2-sided 90 CIs.he inference is valid under Missing at Random (MAR) 
assumption on missingness mechanism and provides evidence on robustness of the primary 
analysis results to the missing value handling techniues

Subgroup analysis

Corporate Confidential Information

he primary analysis will be performed by subgroup of patients based on their compliance of 
study medication within the 7 days before the spirometry assessment: if spirometry assessment 
is done on the evening of day 14, then compliance will be calculated between day 8 and day 14 
on a total number of 14 doses.
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his analysis will be provided per compliance of study medication within the 7 days before 
spirometry assessment defined as follows:

80 Compliance of study medication within the 7 days before spirometry assessment (less 
than a total number of 12 doses) 

80-100 Compliance of study medication within the 7 days before spirometry assessment 
(more or eual a total number of 12 doses)

.1.3.2 raphical presentation of results

Plot of treatment differenceswith 90 CI for A C0-24hF V1, and plot by treatment and 
additionally by period and seuence of the mean of F V1 and 90 CIover the 24h after the 
evening dose given on day 14 will be displayed.

.2 Secondary obectives

.2.1 Variables 

he secondary endpoints are:

rough F V1 at approimately 24 h after the last p.m. or penultimate a.m. dose.

Daily morning and evening pea epiratory flow (PF) rate from Day 2 to Day 14 during 
the three treatment periods

.2.2 Descriptive analyses

he a.m.trough F V1 is defined for each subect as the F V1 measurement at day 15,12h
(timing from the post-evening dose on day 14)(before Day 15 amdose).

he p.m.trough F V1 is defined as the F V1 measurement at day 15, 23h55 (timing from 
the post-evening dose on day 14).

hemorning/evening PF (/min) will be averaged between days 2 to 14 of each treatment 
period for each patient.

Summary statisticsof a.m. and p.m. trough F V1and averagemorning/evening PFscore 
between days 2 to 14 willbe presented by treatment.

.2.3 Statistical model, assumptions and hypotheses

he a.m.and p.m. trough F V1 (m) will be analyzed by fitting the same model as described 
for the primary endpoint above. 

PF (/min) will be analyzed separately for morning and evening values.hemorning/evening 
PF (/min) will be averaged between days 2 to 14 of each treatment period for each patient. 
he average morning/evening PF score between days 2 to 14 in each period will be analyzed 
using the same model as for the primary endpoint.
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.2.3.1 Model checing procedures

Missing values

If a patient taes rescue medication within  hours prior to the spirometry assessments and the 
visitis not rescheduled to the net day then a.m. and p.m. trough F V1 for this treatment period 
will be set to missing.If rescue medication is taen during the 24-hour spirometry assessment 
then from the time of the rescue medication intae, all post-timepoint spirometry assessments 
will be considered as missing in this treatment period.

.2.3.2 raphical presentation of results

Plot of mean morning/evening PF and 90 CI over time between day 2 to14by treatment, 
and plot of treatment differences with 90 CI for mean morning/evening PFand treatment 
differences with 90 CI for a.m. and p.m. trough F V1will be displayed.

7 Statistical methods for safety and tolerability data

7.1 Variables

Adverse events, vital signs (blood pressure, pulse rate, body temperature), C intervals, 
laboratory measurements, as well as subect demographics, baseline characteristics, and 
treatment information.

he last daily dose of inhaled corticosteroids taen before being enrolled into the study will be 
categorized into three categories: ow, medium and high defined based on 2017 INA report.
http://ginasthma.org/2017-gina-report-global-strategy-for-asthma-management-and-
prevention/

Corporate Confidential Information
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7.2 Descriptive analyses

Subect demographics and other baseline characteristics

All data for bacground and demographic variables will be listed by treatment seuence and 
subect. Summary statistics will be provided for all subects, as well as for each treatment 
seuence.

Relevant medical history, current medical conditions, results of laboratory screens, drug tests 
and any other relevant information will be listed by treatment seuence and subect.

Subect disposition

A disposition summary will be presented for all subects. his table will present the number and 
percentage of subects who completed each study epoch and discontinued early for each epoch, 
along with the reasons for early discontinuation. 

he number and percentage of subects in each analysis set will be summarized for all subects. 
All analysis set results will be presented in listings by treatment seuence and subect. A 
separate listing of all subects ecluded from any analysis set and the reasons for their eclusion 
will be provided. 

All study epoch completion data will be listed by treatment seuence and subect.

reatment

Data for study drug administration (rescue medication) and concomitant therapies will be listed 
by treatment seuence andsubect.

Vital signs

All vital signs data will be listed by treatmentseuence, subect, and visit/time and if ranges are 
available abnormalities (and relevant orthostatic changes) will be flagged. Summary statistics 
will be provided by treatment and visit/time.
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C evaluations

All C data will be listed by treatmentseuence, subect and visit/time, abnormalities will be 
flagged. Summary statistics will be provided by treatment and visit/time.

Clinical laboratory evaluations

All laboratory data will be listed by treatmentseuence, subect, and visit/time and if normal 
ranges are available abnormalities will be flagged. A separate listing is provided presenting all 
parameters in a subect with any abnormal values. Summary statistics will be provided by 
treatment and visit/time.

Adverse events

All information obtained on adverse events will be displayed by treatment andsubect.

he number and percentage of subects with treatment emergent adverse events will be 
tabulated by body system and preferred term with a breadown by treatment. Adverse events 
starting on or after the time of the first inhalation of study drug will be classified as a treatment 
emergent adverse event. An adverse event starting in one period and continuing into the net 
period is counted only in the onset period.A subect with multiple adverse events within a body 
system and treatment period is only counted once towards the total of this body system and 
treatment.

Any adverse event occurring during the washout period is counted under the current treatment 
epoch. For eample, if A occurs during the washout period ust after treatment period 1 will 
be counted under treatment epoch 1.

For the legal reuirements of Clinicalrials.gov and udraC, two reuired tables on treatment 
emergent adverse events which are not serious adverse events with an incidence greater than 
5 and on treatment emergent serious adverse events and SA suspected to be related to study 
treatment will be provided by system organ class and preferred term on the safety set population.

If for a same patient, several consecutive As (irrespective of study treatment causality, 
seriousness and severity) occurred with the same S C and P:

a single occurrence will be counted if there is  1 day gap between the end date of the 
preceding A and the startdate of the consecutive A

more than one occurrence will be counted if there is  1 day gap between the end date 
of the preceding A and the start date of the consecutive A.

For occurrence, the presence of at least one SA / SA suspected to be related to study 
treatment / non SA has to be checed in a bloc e.g., among As in a  1 day gap bloc, if at 
least one SA is occurring, then one occurrence is calculated for that SA.

he number of deaths resulting from SAs suspected to be related to study treatment and SAs 
irrespective of study treatment relationship will be provided by S C and P. 

Protocol Deviations

Protocol deviations will be listed by treatment seuence and subect.
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iver events

iver event data may be reported in listings and summariesif data is collected during thestudy.

7.3 raphical presentation 
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Boplots to visualize trends in longitudinal safety data (vitals, C , lab parameter) will be 
created.




