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1 Introduction
This SAP covers specification of statistical considerations and analyses for efficacy data and safety 
data available at time of partial data base lock performed after the date of last subject last treatment,
where Novo Nordisk will become unblinded and complete efficacy data will be available and 
analysed, but where safety data will only be partial complete.

Only additional statistical analyses have been included, hence there are no changes to protocol 
specified statistical analyses.

1.1 Objectives and endpoints

1.1.1 Primary objective

To establish the superior effect of semaglutide s.c. 2.0 mg once-weekly versus semaglutide s.c. 
1.0 mg once-weekly on glycaemic control in subjects with T2D, on a background of metformin 
with or without SU treatment.

1.1.2 Secondary objective

To compare the effect of semaglutide s.c. 2.0 mg once-weekly versus semaglutide s.c. 1.0 mg once-
weekly in subjects with T2D, on a background of metformin with or without SU treatment, on:

Body weight
Vital signs
Hypoglycaemia
General safety and tolerability

1.1.3 Primary endpoint

Change from baseline (week 0) to week 40 in HbA1c (%-point)

1.1.4 Secondary endpoints

1.1.4.1 Confirmatory secondary endpoint

Change from baseline (week 0) to week 40 in body weight (kg)

1.1.4.2 Supportive secondary endpoints

Supportive secondary effect endpoints

Change from baseline (week 0) to week 40 in:
Fasting plasma glucose (FPG) (mmol/l)
Body mass index (BMI) (kg/m2)
Waist circumference (cm)
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Statistical analysis plan UTN: U1111-1224-5162 Date: 11 September 2020 Status:
Trial ID: NN9535-4506 EudraCT No: 2018-004529-96 Version: 1.0 Page:

HbA1c < 7% at week 40 (yes/no)
HbA1c ≤ 6.5% at week 40 (yes/no)
Weight loss ≥ 5% at week 40 (yes/no)
Weight loss ≥ 10% at week 40 (yes/no)

Supportive secondary safety endpoints

Number of treatment emergent severe or blood glucose confirmed symptomatic hypoglycaemic
episodes from first dose to week 40
Change from baseline (week 0) to week 40 in pulse rate (bpm)
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1.2 Trial design

See protocol section 5.

2 Statistical hypotheses
The statistical testing strategy will be performed for the primary analysis of each of the two 
estimand strategies separately. I.e. statistical testing will be performed separately for the 
hypothetical strategy and the treatment policy strategy. In order to preserve the overall type-I error 
in the strong sense at a 5% significance level (two-sided) within each estimand strategy, the 
conclusion of superiority of semaglutide 2.0 mg versus semaglutide 1.0 mg will be evaluated 
hierarchically according to the sequence below. The treatment difference is defined as μ = 
(semaglutide 2.0 mg minus semaglutide 1.0 mg).

1. Superiority of semaglutide 2.0 mg versus semaglutide 1.0 mg on change from baseline to
week 40 in HbA1c

H0: μ ≥ 0.0 %-point against Ha: μ < 0.0 %-point

2. Superiority of semaglutide 2.0 mg vs. semaglutide 1.0 mg on change from baseline to week
40 in body weight

H0: μ ≥ 0.0 kg against Ha: μ < 0.0 kg

3 Sample size determination
The primary endpoint is change from baseline (week 0) to week 40 in HbA1c (%-point) and the 
confirmatory secondary endpoint is change from baseline (week 0) to week 40 in body weight (kg). 
Both endpoints will be tested for superiority. The type-I error rate will be controlled in the strong 
sense across the primary and the confirmatory secondary hypotheses, separately for each estimand, 
at an overall alpha level (two-sided) of 0.05. Multiplicity control and criteria for confirming the 
hypotheses is described in section 2.

The sample size calculation is performed to ensure sufficient power for confirming superiority of 
semaglutide 2.0 mg vs. semaglutide 1.0 mg on change from baseline to week 40 in HbA1c (%-point) 
based on each estimand separately.

Primary endpoint

An on-treatment HbA1c treatment effect of −0.26%-point was predicted based on exposure-response 
modelling.

To accommodate the treatment policy estimand, the on-treatment effect is adjusted by 15% based 
on results from the SUSTAIN phase 3a programme, where a lower effect was observed for the
treatment policy estimand as compared to the on-treatment effect. With the adjusted HbA1c

treatment effect of −0.22%-point and a standard deviation of 1.1%-point, 964 subjects will be 
randomised in order to obtain 87% power for confirming superiority for the primary endpoint based 
on the treatment policy estimand and at least 87% power for confirming superiority for the primary 

CONFIDENTIAL 



Statistical analysis plan Date: 11 September 2020 Novo Nordisk
Trial ID: NN9535-4506 Version: 1.0
UTN: U1111-1224-5162 Status: Final
EudraCT No: 2018-004529-96 Page: 14 of 28

endpoint based on the hypothetical estimand. This is based on a 1:1 randomisation, a two-sided
significance level of 0.05, and a t-test. The assumed standard deviation is based on the SUSTAIN 
programme.

Confirmatory secondary endpoint

With 964 subjects randomised to ensure sufficient power (87%) for confirming superiority for the 
primary endpoint based on the treatment policy estimand, a marginal power of 90% for confirming 
that semaglutide 2.0 mg is superior to semaglutide 1.0 mg on change from baseline to week 40 in 
body weight (based on each estimand) is obtained if the true treatment difference is as low as 
- 0.84 kg. This is based on a 1:1 randomisation, a two-sided significance level of 0.05, a t-test, and a
standard deviation of 4.0 kg. The assumed standard deviation is based on the SUSTAIN
programme.

Sensitivity analyses for the sample size calculation

The sensitivity of power for confirming superiority for the primary endpoint based on the treatment 
policy estimand for a fixed sample size of 964 subjects is presented in Table 2.

Table 2 Power for different scenarios
Scenario On-treatment 

effect 
Adjusted for the 
treatment policy 
estimand 

Adjusted 
treatment effect

Randomised 
subjects

Power

Scenario 1 -0.25 %-point 15 % -0.21 964 84 %
Scenario 2 -0.25 %-point 20 % -0.20 964 81 %
Scenario 3 -0.27 %-point 15 % -0.23 964 90 %
Scenario 4 -0.27 %-point 20 % -0.22 964 87%
Scenario 5 -0.29 %-point 15 % -0.25 964 94 %
Scenario 6 -0.29 %-point 20 % -0.23 964 90 %
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4 Analysis sets
Data selection for statistical analyses will be a two-step process, first selecting subjects based on the 
analysis population and subsequently events/data for those subjects based on the observation period. 

Full analysis set (FAS): All randomised subjects. Subjects will be analysed according to the 
treatment to which they were assigned at randomisation.

Safety analysis set (SAS): All subjects exposed to at least one dose of trial product. Subjects will be 
analysed according to the trial product received for the majority of the period they were 
on treatment.

‘In-trial’ observation period: This observation period is defined as the period from the date of 
randomisation to the first of the following dates, both inclusive:

The follow-up visit (P11)
Date of death
Date when subject withdrew informed consent
Date of last contact for subjects lost to follow-up

‘On-treatment’ observation period: This observation period is a sub-set of the ‘in-trial’ observation 
period and represents the time period where subjects are considered exposed to trial product. The 
observation period starts at the date of first dose of trial product and ends at an endpoint-specific 
end-date. For adverse events including hypoglycaemic events, the observation period ends at the 
first date of any of the following:

The follow-up visit (P11)
The treatment discontinuation follow-up visit (P11A)
The date of last dose of trial product +49 days
The end-date for the ‘in-trial’ observation period

The follow-up visit is scheduled to take place 7 weeks after the last date on trial product, i.e., 49 
days.

For efficacy and other safety assessments (laboratory assessments, body measurements, and vital 
signs) the ‘on-treatment’ observation period ends at the last date on trial product with a visit 
window of +14 days. Hence, for these assessments, the ‘on-treatment’ observation period reflects 
the period in which subjects are treated.

‘On-treatment without rescue medication’ observation period: This observation period is a sub-set 
of the ‘on-treatment’ observation period and represents the time period where subjects are 
considered treated with trial product but have not initiated any rescue medications. The observation 
period starts at the date of first dose of trial product and ends at the first date of any of the
following:
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Initiation of rescue medication
The date of last dose of trial product +14 days

Data points collected outside an observation period will be treated as missing in the analysis. 
Baseline data will always be included in an observation period.

Rescue medication is defined as any new anti-diabetic medication and/or intensification of anti-
diabetic medication initiated at or after date of randomisation and before last date on trial product. 

The following rules will be applied based on the concomitant medication data reported by the 
investigator, to determine whether or not the recorded anti-diabetic medication is 1. New anti-
diabetic medication or 2. Intensification of anti-diabetic medication

New anti-diabetic medication: Anti-diabetic medication (4th-level ATC code) that is initiated after 
randomisation and is new compared to the anti-diabetic background medication at randomisation 
and with a dosing duration of more than 21 days. 

Intensification of anti-diabetic medication: A more than 20% increase in the dose of anti-diabetic 
medication after randomisation as compared to the anti-diabetic medication dose at randomisation 
(5th-level ATC code not changed) and with a dosing duration of more than 21 days.

Before data are locked for statistical analysis, a review of all data will take place. In general 
subjects should not be excluded from an analysis set and observations should not be excluded from 
an observation period, if they fulfil the criteria. If subjects or observations are excluded, the reasons 
for their exclusion must be documented before database lock and described in the clinical trial 
report. Any decision to exclude either a subject or single observation from the statistical analysis is 
the joint responsibility of the members of the Novo Nordisk study group.

5 Statistical analyses

5.1 General considerations

The comparison presented from a statistical analysis will be semaglutide 2.0 mg versus 
semaglutide 1.0 mg and results will be presented by the estimated treatment contrast with associated 
two-sided 95% confidence intervals and p-values corresponding to two-sided tests of no difference 
if not otherwise specified.

Data from all sites will be analysed and reported together. 

If no statistical analysis is specified, data will be presented using relevant summary statistics. 
Accordingly, adverse events will be summarised descriptively. Data collected before randomisation 
(V2) will only be summarised descriptively.
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A partial database lock will be performed at the end of the treatment period for all subjects, i.e. after 
the date of the last patient last treatment (LPLT) visit. The database will be updated after the partial 
database lock to include remaining PK data and any additional safety information. The full database 
lock will be performed after the date of the last patient last visit (LPLV).

Novo Nordisk will become unblinded at the time of the partial database lock, whereas subjects and 
investigators will remain blinded until after last patient last visit (LPLV). The analysis of the 
primary endpoint and all other efficacy endpoints will be performed based on the data from the 
partial database lock. Analysis of safety and PK data will be performed after the full database lock. 
This approach is implemented to allow earlier availability of semaglutide 2 mg to the patient 
population expected to benefit from a higher dose and to support further development activities 
with semaglutide s.c. A detailed plan for data handling and operational aspects of the partial 
database lock and the database update will be finalised before the partial database lock.

5.2 Subject disposition

See mock TFLs.

5.3 Primary endpoint analysis

5.3.1 Main analytical approach

5.3.1.1 Primary hypothetical estimand

The primary (except US) hypothetical estimand, see Table 1, will be estimated based on FAS using 
post-baseline data collected up to and including week 40 from the ‘on-treatment without rescue 
medication’ observation period. 

Imputation of missing data will be handled by multiple imputation (MI) assuming that missing data 
are missing at random (MAR). The imputation will be performed separately within each treatment 
group defined by randomised treatment. First, intermittent missing values are imputed using a 
Markov Chain Monte Carlo (MCMC) method, to obtain a monotone missing data pattern, 
generating 500 complete data sets. Secondly, a sequential conditional linear regression approach for 
imputing monotone missing values will be implemented starting with the first visit after baseline 
and sequentially continuing to the last planned visit at week 40. The model used for imputation will 
include the baseline and post-baseline HbA1c values observed prior to the visit in question as 
covariates. 

The 500 complete datasets will be analysed using an analysis of covariance (ANCOVA) with 
treatment and stratification as fixed factors and the baseline HbA1c as covariate. Rubin’s rule1 will 
be applied to obtain inference.
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5.3.1.2 Primary treatment policy estimand

The primary (US) treatment policy estimand, see Table 1, will be estimated based on the FAS using 
week 40 data from the ‘in-trial’ observation period.

Imputation of missing data will be handled by MI assuming that missing data are missing at 
random. The imputation will be performed by imputing missing week 40 data separately within 
groups defined by randomised treatment and treatment status at week 40 (retrieved drop-out), in 
total, four groups as follows; (i) semaglutide 1.0 mg and on-treatment at week 40, (ii) semaglutide 
1.0 mg and off-treatment at week 40, (iii) semaglutide 2.0 mg and on-treatment at week 40, (iv) 
semaglutide 2.0 mg and off-treatment at week 40.

For each of the four groups an ANCOVA with baseline HbA1c as covariate will be fitted to 
observed values of the change from baseline in HbA1c at week 40. The estimated parameters for 
location and dispersion will then be used to impute 500 values for each subject with missing week 
40 data based on only baseline HbA1c.

The 500 complete datasets will be analysed using an analysis of covariance (ANCOVA) with 
treatment and stratification as fixed factors and the baseline HbA1c as covariate. Rubin’s rule1 will
be applied to obtain inference.

5.3.2 Sensitivity analyses

5.3.2.1 Primary hypothetical estimand

A tipping point sensitivity analysis will be performed for the primary (except US) hypothetical 
estimand, by repeating the ANCOVA described in section 5.3.1.1, however, prior to analysis 
subjects from the semaglutide 2.0 mg group with missing observations at week 40 will be given a 
penalty, i.e., it is assumed that subjects with missing observations who are randomised to 
semaglutide 2.0 mg will receive a treatment that is less beneficial than subjects with observed 
values who are randomised to semaglutide 2.0 mg. The addition of the penalty values and
subsequent analysis steps should be repeated with increasing penalty values until a significant result 
in the corresponding superiority analysis is no longer significant. This analysis will only be 
performed if superiority is confirmed based on the primary analysis.

5.3.2.2 Primary treatment policy estimand

A tipping point sensitivity analysis for the primary (US) treatment policy estimand will be 
performed by repeating the ANCOVA described in section 5.3.1.2, however, prior to analysis 
subjects from the semaglutide 2.0 mg group with missing observations at week 40 will be given a 
penalty. The addition of the penalty values and subsequent analysis steps should be repeated with 
increasing penalty values until a significant result in the corresponding superiority analysis is no 
longer significant. This analysis will only be performed if superiority is confirmed based on the 
primary analysis.
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In addition, a two-way tipping point sensitivity analysis will be conducted as this may be a more 
reflective of a real-world situation for missing data from both treatment arms. The ANCOVA 
described in section 5.3.1.2 is repeated, however prior to analysis penalties of opposite sign are 
added to the imputed values at week 40 in both treatment arms simultaneously. The approach is to 
explore a range of penalties for both treatment groups, and the impact these would have on the 
study conclusions. This sensitivity analysis evaluates the robustness of the superiority conclusions 
to departures from the imputed change in HbA1c in both treatment groups. The analysis will only be 
performed if superiority is confirmed based on the primary analysis.

Let (Δ2.0mg,Δ1.0mg) denote a pair of penalties to (semaglutide 2.0 mg, semaglutide 1.0 mg). Then, for 
a given superiority hypothesis that is confirmed, denote the corresponding ‘one-way’ tipping points 
with (Δ2.0mg

1,0) for semaglutide 2.0 mg and (0,Δ1.0mg
1) for semaglutide 1.0 mg. It follows that the 

domain of penalties in a ‘two-way’ tipping point analysis should include a grid over (0,0) to 
(Δ2.0mg

1,Δ1.0mg
1).

The analyses are presented as contour plots for the test probability (p-value) of superiority as a 
function of the penalties (Δ2.0mg,Δ1.0mg). In this representation the contour line corresponding to 0.05
will partition the grid of penalties into two regions: a region where superiority of semaglutide 2.0 
mg is confirmed at a 5% significance level and a region where superiority is no longer confirmed.

5.3.3 Overview of statistical analyses and intercurrent events

An overview of all analyses addressing the two primary estimands for the confirmatory endpoints is 
provided in Table 3.

Table 3 Statistical analyses of the confirmatory endpoints

Endpoint Estimand
Analysis 
set

Observation 
period

Statistical 
model Imputation approach

Sensitivity 
analysis

Primary endpoint

Change in 
HbA1c (%-point)

Hypothetical FAS On-
treatment 
w/o rescue

ANCOVA MAR within randomised 
treatment group

Tipping 
point 
analysis

Treatment 
policy

FAS In-trial ANCOVA MAR within group
defined by randomised 
treatment and treatment 
status at week 40

One-way and 
two-way 
tipping point 
analyses

Confirmatory secondary endpoint

Change in body 
weight (kg)

Hypothetical FAS On-
treatment 
w/o rescue

ANCOVA MAR within randomised 
treatment group

Tipping 
point 
analysis

Treatment 
policy

FAS In-trial ANCOVA MAR within group 
defined by randomised 
treatment and treatment 
status at week 40

One-way and 
two-way 
tipping point 
analyses

Abbreviations: ANCOVA; analysis of covariance; FAS: full analysis set; MAR: missing at random.
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The following Table 4 describes how anticipated intercurrent events during the trial are handled for 
confirmatory endpoints. The different intercurrent events will be handled in the same manner for 
both confirmatory endpoints.

Table 4 Statistical handling of intercurrent events for the primary analyses of the 
confirmatory endpoints

Intercurrent event

Handling
Hypothetical estimand Treatment policy estimand

Strategy Data Strategy Data
Change in dose
during and after the
dose escalation
period

Treatment 
policy

Assessments will be 
performed and collected 
at scheduled visits after 
the intercurrent event and 
used in the analysis

Treatment 
policy

Assessments will be 
performed and collected 
at scheduled visits after 
the intercurrent event and 
used in the analysis

Treatment
discontinuation due
to AEs
Initiation of rescue
(anti-diabetic)
medication

Hypothetical Assessments for 
scheduled visits after the 
time of the intercurrent 
event are considered 
missing and will be 
imputed assuming MAR 
as described in the 
analysis

Treatment 
policy

Assessments will be
performed and collected 
at scheduled visits after 
the intercurrent event and 
used in the analysis

5.4 Secondary endpoint analysis

5.4.1 Confirmatory secondary endpoints

The confirmatory secondary endpoint is change from baseline (week 0) to week 40 in body weight 
(kg).

5.4.1.1 Main analytical approach

Secondary hypothetical estimand

Similar analyses as described in section 5.3.1.1 with body weight values instead of HbA1c values 
will be performed.

Secondary treatment policy estimand

Similar analyses as described in section 5.3.1.2 with body weight values instead of HbA1c values 
will be performed.
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5.4.1.2 Sensitivity analyses

Secondary hypothetical estimand

One-way tipping point sensitivity analysis as described in section 5.3.2.1 with body weight values 
instead of HbA1c values will be performed.

Secondary treatment policy estimand

Both one-way and two-way tipping point analyses as those described in section 5.3.2.2 with body 
weight values instead of HbA1c values will be performed.

5.4.2 Supportive secondary endpoints

The supportive secondary endpoints are listed in Table 6 and all relevant estimands are described in
Table 1. A hypothetical estimand strategy will be applied for all supportive secondary endpoints. 

Continuous endpoints 

Analyses of change in FPG, BMI and waist circumference will be performed as described in section 
5.3.1.1 with values for the given parameter instead of HbA1c values based on FAS using data from 
the ‘on-treatment without rescue medication’ observation period. The analysis of change from 
baseline to week 40 in pulse rate will be based on SAS using data from the ‘on-treatment’ 
observation period, but otherwise using the same approach as described in section 5.3.1.1.

Responder endpoints

To account for missing data, the binary endpoints will be derived from the 500 imputed datasets 
described in section 5.3.1.1. Each of the complete data sets will be analysed using a logistic 
regression (LR) model with treatment and stratification as fixed effects and associated baseline 
response as covariate. Estimated odds ratios will be log-transformed and inference will be drawn 
using Rubin’s rule1. The results will be back-transformed and described by the odds ratio between 
treatments and the associated 95% CI and p-value for no treatment difference.

Overview of statistical analyses

An overview of all analyses of the supportive secondary endpoints is provided in Table 5.

Table 5 Statistical analyses of the supportive secondary endpoints

Endpoint Estimand
Analysis 
set

Observation 
period

Statistical 
model Imputation approach

Supportive secondary endpoints (effect related)
Change in FPG 
(mmol/)

Hypothetical FAS On-treatment 
w/o rescue

ANCOVA MAR within randomised 
treatment group

Change in BMI 
(kg/m2)

Hypothetical FAS On-treatment 
w/o rescue

ANCOVA MAR within randomised 
treatment group
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Endpoint Estimand
Analysis 
set

Observation 
period

Statistical 
model Imputation approach

Change in waist 
circumference (cm)

Hypothetical FAS On-treatment 
w/o rescue

ANCOVA MAR within randomised 
treatment group

HbA1c < 7% (yes/no) Hypothetical FAS On-treatment 
w/o rescue

LR MAR within randomised 
treatment group

HbA1c ≤ 6.5% 
(yes/no)

Hypothetical FAS On-treatment 
w/o rescue

LR MAR within randomised 
treatment group

Weight loss ≥ 5% 
(yes/no)

Hypothetical FAS On-treatment 
w/o rescue

LR MAR within randomised 
treatment group

Weight loss ≥ 10% 
(yes/no)

Hypothetical FAS On-treatment 
w/o rescue

LR MAR within randomised 
treatment group

Supportive secondary endpoints (safety related)
Change in pulse 
(bpm)

- SAS On-treatment ANCOVA MAR within randomised 
treatment group

Number of 
hypoglycaemic 
episodes

- SAS On-treatment NBR -

Abbreviations: ANCOVA; analysis of covariance; FAS: full analysis set; LR: logistic regression; MAR: missing at 
random; NBR: negative binomial regression; SAS: safety analysis set

5.5 Exploratory endpoint analysis

Not applicable.

5.6 Other safety analyses

Number of treatment emergent severe or blood glucose confirmed symptomatic hypoglycaemic 
episodes at week 40 will be analysed using a negative binomial regression (NBR) model with a 
log-link function and the logarithm of the time period covered by the subject’s ‘on-treatment’ 
observation period as offset. The model will include treatment and stratification as fixed factors and 
baseline HbA1c as a covariate. This analysis will be based on the SAS using the ‘on-treatment’ 
observation period. The results will be described by the rate ratio between treatments and the 
associated 95% CI and p-value for no treatment difference.

The binary assessment indicating whether a subject has had no treatment emergent severe or blood 
glucose confirmed symptomatic hypoglycaemic episodes at week 40 or at least one will be analysed 
using a logistic regression model. The model will include treatment and stratification as fixed 
effects and baseline HbA1c as covariate, and the analysis will be based on SAS using data from the 
‘on-treatment’ observation period. The results will be described by the odds ratio between 
treatments and the associated 95% confidence interval and p-value for no treatment difference.
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5.7 Other analyses

Population PK modelling and exposure-response analyses may be included to support dose 
selection and to explore the benefits of high versus lower doses of semaglutide in subjects with 
T2D. 

The modelling will include data from all randomised subjects that were exposed to semaglutide in 
this trial and might be performed as a meta-analysis including data from historical trials. Actual 
dose and date of administration of last dose before PK sampling will be registered in the CRF and 
used in the analysis, together with actual time point for PK sampling. The analysis will be further 
specified in a modelling analysis plan that is to be prepared before database lock. 

The modelling analyses will be performed by Quantitative Clinical Pharmacology at Novo Nordisk 
A/S and will be reported separately from the CTR. 

5.7.1 Subgroup analyses

Change from baseline to week 40 in HbA1c will be analysed according to the following three 
subgroup splits:

HbA1c < 9% and HbA1c ≥ 9% at baseline
BMI < 30 and BMI ≥ 30 at baseline
BMI < 35 and BMI ≥ 35 at baseline

The rationale for conducting these subgroup analyses is to generate evidence to support potential 
individualised treatment in clinically relevant subpopulations with high HbA1c or BMI, where 
subjects may experience even further improvement of glycaemic control from advancing to a higher 
dose of semaglutide.

From each analysis the estimated treatment differences in change from baseline to week 40 in 
HbA1c across subgroups with 95% confidence intervals will be presented.

5.7.1.1 Hypothetical strategy

The effect of randomised treatment on change from baseline to week 40 in HbA1c across subgroups 
will be analysed based on a hypothetical estimand strategy by using the same 500 imputed and 
complete data sets as described in section 5.3.1.1. On these 500 complete data sets an ANCOVA 
having baseline HbA1c level as covariate, treatment and stratification as well as the interaction 
between the relevant subgroup and treatment as fixed factors, will be applied. Rubin’s rule1 will be 
applied to obtain inference. 

5.7.1.2 Treatment policy strategy

Addressing the effect of randomised treatment on change from baseline to week 40 in HbA1c across 
subgroups by a treatment policy strategy the 500 imputed data described in section 5.3.1.2, will also 
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be analysed by an ANCOVA having baseline HbA1c level as covariate, treatment and stratification 
as well as the interaction between the relevant subgroup and treatment as fixed factors, will be 
applied. Rubin’s rule1 will be applied to obtain inference. 

5.7.2 Subpopulation analysis

To further support individualised treatment, an analysis of change in HbA1c from week 12 to week 
40 will be performed in the subpopulation of all randomised subjects that are on-treatment, have not 
initiated rescue medication and are adherent to semaglutide 1.0 mg at week 12, having a week 12 
HbA1c ≥ 7%.

This represents a clinically meaningful and important subpopulation of patients that are expected to 
particularly benefit from advancing to a higher dose of semaglutide.

Due to the trial design, where both treatment arms receive semaglutide unblinded for the first 12 
weeks, subpopulation membership is arguably unrelated to treatment assignment. Accordingly, an 
analysis of change from week 12 to week 40 in HbA1c in this subpopulation will still have the 
benefit of randomisation.

5.7.2.1 Hypothetical strategy

The endpoint change from week 12 to week 40 in HbA1c in the subpopulation will be analysed with 
the hypothetical estimand strategy, see Table 1 for definition of intercurrent events.

Imputation of missing data will be handled by MI assuming that missing data pattern is MAR. The 
imputation will be performed separately within each treatment group defined by randomised 
treatment. First, intermittent missing values are imputed using a Markov Chain Monte Carlo 
(MCMC) method, to obtain a monotone missing data pattern, generating 500 complete data sets.
Secondly, a sequential conditional linear regression approach for imputing monotone missing
values will be implemented starting with the first visit after week 12 and sequentially continuing to
the last planned visit at week 40. The model used for imputation will include the HbA1c at week 12
and post-baseline HbA1c values observed prior to the visit in question as covariates.

The 500 complete datasets will be analysed using an analysis of covariance (ANCOVA) with 
treatment and stratification as fixed factors and HbA1c at week 12 as covariate. Rubin’s rule1 will be 
applied to obtain inference.

5.7.2.2 Treatment policy strategy

The endpoint change from week 12 to week 40 in HbA1c in the subpopulation will be analysed with 
the treatment policy estimand strategy, see Table 1 for definition of intercurrent events.

Imputation of missing data will be handled by MI assuming that missing data pattern is MAR. The 
imputation will be performed by imputing missing week 40 data separately within groups defined 
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by randomised treatment and treatment status at week 40 (retrieved drop-out), in total, four groups 
as follows; (i) semaglutide 1.0 mg and on-treatment at week 40, (ii) semaglutide 1.0 mg and off-
treatment at week 40, (iii) semaglutide 2.0 mg and on-treatment at week 40, (iv) semaglutide 2.0 
mg and off-treatment at week 40.

For each of the four groups an ANCOVA with HbA1c at week 12 as covariate will be fitted to 
observed values of the change from week 12 to week 40 in HbA1c. The estimated parameters for 
location and dispersion will then be used to impute 500 values for each subject with missing week 
40 data based on only HbA1c at week 12. 

The 500 complete datasets will be analysed using an analysis of covariance (ANCOVA) with 
treatment and stratification as fixed factors and HbA1c at week 12 as covariate. Rubin’s rule1 will be 
applied to obtain inference.

5.8 Interim analyses

Not applicable.
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6 Supporting documentation

6.1 Appendix 1: List of abbreviations

AE adverse event

ANCOVA analysis of covariance

ATC Anatomical Therapeutic Chemical

BMI body mass index

bpm beats per minute

CI confidence interval

CRF case report form

CTR clinical trial report

EMA European Medicines Agency

FAS full analysis set

FDA US Food and Drug Administration

FPG fasting plasma glucose

ICH International Council on Harmonization

LR logistic regression

LPLT last patient last treatment

LPLV last patient last visit

MAR missing at random

MCMC Markov Chain Monte Carlo

MI multiple imputation

NBR negative binomial regression

PK pharmacokinetics

SAS safety analysis set

s.c. subcutaneous
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SU sulfonylureas

T2D Type 2 diabetes 

TFL Tables, figures and listings

w/o without

6.2 Appendix 2: Changes to protocol-planned analyses

Corrected the end of the in-trial observation period, from end-of-treatment visit (V10) to the follow-
up visit (P11).

A schematic overview of the estimands has been provided, see Table 1.

Clarification in section 2 that statistical testing is performed for each estimand strategy separately.

A clarification of rescue medication has been included, see section 4.

A two-way tipping point sensitivity analysis has been added based on feedback from FDA, see 
sections 5.3.2.2 and 5.4.1.2.

Subgroup analyses have been included, see section 5.7.1, as well as a subpopulation analysis, see 
section 5.7.2.

6.3 Appendix 3: Definition and calculation of endpoints, assessments and derivations

Table 6 Endpoints
Type Title Time frame Unit
Primary endpoint Change from baseline (week 0) to week 40 in glycosylated 

haemoglobin (HbA1c)
From baseline 
(week 0) to week 
40

%

Confirmatory 
secondary endpoint

Change from baseline (week 0) to week 40 in body weight From baseline 
(week 0) to week 
40

kg

Supportive 
secondary endpoint

Change from baseline (week 0) to week 40 in fasting plasma 
glucose

Week 40 mmol/L

Supportive 
secondary endpoint

Change from baseline (week 0) to week 40 in BMI Week 40 kg/m2

Supportive 
secondary endpoint

Change from baseline (week 0) to week 40 in waist 
circumference

Week 40 cm

Supportive 
secondary endpoint

HbA1c < 7.0% (53 mmol/mol) Week 40 Yes/no

Supportive 
secondary endpoint

HbA1c ≤ 6.5% (48 mmol/mol) Week 40 Yes/no

Supportive 
secondary endpoint

Weight loss ≥ 5 kg Week 40 Yes/no

CONFIDENTIAL 



Statistical analysis plan Date: 11 September 2020 Novo Nordisk
Trial ID: NN9535-4506 Version: 1.0
UTN: U1111-1224-5162 Status: Final
EudraCT No: 2018-004529-96 Page: 28 of 28

Type Title Time frame Unit
Supportive 
secondary endpoint

Weight loss ≥ 10 kg Week 40 Yes/no

Supportive 
secondary endpoint

Number of treatment emergent severe or blood glucose 
confirmed symptomatic hypoglycaemic episodes from 
baseline (week 0) to week 40

From week 0 to 
week 40

Count

Supportive
secondary endpoint

Change from baseline (week 0) to week 40 in pulse From week 0 to 
week 40

bpm

7 References
1. Little RJA, Rubin DB. Statistical analysis with missing data. New York: Wiley. 1987. xiv,
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Identification and presentation of Areas of Special Interest for 
NN9535-4506 – Memo version [2.0] – Task 088 

This document aims to provide an overview of MedDRA queries (SMQs and NNMQs) in 
relation to CTR for the above trial 

Areas of special interest are identified as outlined in the table below in MedDRA version 
[23.0]. Please make sure that no duplicate Preferred Terms are included in any of the 
separate searches. 

If the Safety area of special interest is covered by a custom query (e.g. NNMQ) the 
text included in the table under ‘Safety Area of Special Interest’ should be included as 
the CQNAM in the SAS data set (left blank if SMQ). 

If the Safety area of special interest is covered by a SMQ, the title of the SMQ should 
be included as the SMQNAM in the SAS data.  

N Safety Area of Special 
Interest (if defined by 
an NNMQ, CQNAM in 
SAS dataset) 

Search criteria by NNMQ, SMQ, SOC 
and/or specific Preferred Terms (if 
defined by SMQ, SMQNAM in SAS 
dataset) 

Scope / Filter - 
include scope for 
each component 
(tick one per area) 

1 Gastrointestinal adverse 
events 

NNMQ GI SOC ☒ Primary terms only
☐ Both primary and
secondary term

2 Cardiovascular disorders NNMQ Cardiovascular disorders ☒ All terms
☐ Narrow term only

3 Acute gallstone disease NNMQ Gallbladder related disorders ☐ All terms
☒ Narrow term only

4 Pancreatitis NNMQ Pancreatitis ☐ All terms
☒ Narrow term only

5 Acute renal failure SMQ Acute renal failure ☐ All terms
☒ Narrow term only

6 Diabetic retinopathy 
adverse events  

NNMQ Retinopathy phase 3a 
- single PTs

☒All terms
☐ Narrow term only

7 Hepatic disorders SMQ Drug related hepatic disorders Comprehensive search 
8 Allergic reactions NNMQ Allergic reactions ☐ All terms
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☒ Narrow term only
9 Medication 

error/overdose 
SMQ Medication error, 
NNMQ Abuse/Misuse,  
NNMQ Overdose 

☒ All terms
☐ Narrow term only

Duplicate terms should 
be included only once 

10 Rare events NNMQ Rare ☒ All terms
☐ Narrow term only

Excluding terms caught 
in other searches 

11 Neoplasms NNMQ Neoplasms ☒ All terms
☐ Narrow term only

12 Malignant neoplasms SMQ Malignant tumours ☐ All terms
☒ Narrow term only

13 Injection site reaction NNMQ Injection site reaction ☒ All terms
☐ Narrow term only

14 Suspected transmission 
of an infectious agent 

NNMQ Transmission ☒ Primary terms only
☐ Both primary and
secondary term
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Memo 
version 

MedDRA version Description of change 

1.0 23.0 This is the first version of memo. 

To be used for task 088 

2.0 23.0 Memo has been updated to include the diabetic 
retinopathy phase 3a search instead of retinal 
disorders which is in agreement with a safety 
committee decision taking 2017-09-08. 
The phase 3a search is using MedRA v. 13.1 and 
it is recognised that PT terms may have been 
demoted or other changes when used in data 
coded in the current version of MedDRA is 
affecting the output. 
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