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2 VERSION HISTORY 
This statistical analysis plan (SAP) for study IB-OND-PKZX-01 is based on the protocol 
dated 26AUG2021.  

 
Table 1 SAP version history summary 

SAP version Approval 
Date 

Changes Rationale 

0.1 11JAN2021 - Version ready for internal review 

0.2 25JAN2021 - Version ready for Sponsor review 

    

1 02FEB2021 NA Original version 

 

 

3 INTRODUCTION 
This SAP gives details regarding the statistical analyses and data presentation outlined in the 
final clinical study protocol (CSP) for the study IB-OND-PKZX-01. Any changes from the 
final CSP are given in Section 9.  







A: ZoneX #2, OND, white tobacco-free nicotine pouch, 5.8 mg nicotine/pouch 

B: ZoneX #3, OND, white tobacco-free nicotine pouch, 10.1 mg nicotine/pouch 

C: Skruf snus fresh slim white, 10.9 mg nicotine/pouch 

D:  

E: Marlboro Gold, conventional cigarette, 0.8 mg nicotine/cigarette 

The 5 randomisation sequences are described in the table below: 

 

Order      

Sequence 1 A B C D E 

Sequence 2 B C D E A 

Sequence 3 C D E A B 

Sequence 4 D E A B C 

Sequence 5 E A B C D 

 

A computer-generated randomisation list will be created by CTC using SAS Proc Plan, SAS 

Version 9.4. The randomisation list will contain subject number, sequence and treatment and 

will be kept by the randomiser until database lock. A copy of the randomisation list will be 

provided to the research clinic.. 

4.6 Blinding 

Not applicable. 

 

5 STATISTICAL AND ANALYTICAL PLANS 

5.1 Sample size determination 

No formal sample size calculation has been performed for this study. The proposed sample 
size is considered sufficient to provide adequate information for the study objectives. 

5.2 Definition of analysis sets 

5.2.1 Full analysis set  

The Full Analysis Set (FAS) will consist of all subjects who have been randomised and used 
at least one of the IPs and who has at least one post-baseline assessment of data. The FAS 
population will be used to assess safety. 

  



5.2.2 Pharmacokinetic analysis set 

The Pharmacokinetic analysis set (PKAS) will consist of all subjects who used at last one of 
the IPs and provided an evaluable plasma concentration profile and who have no AEs or 
protocol deviations judged to affect the PK analysis. Individual PK values may be excluded 
from the analysis as specified in the SAP. The PKAS will be used as the per protocol analysis 
set. 

5.2.3 Use of analysis set 

The PK analysis will be based on the PK analysis set. The FAS population will be used for all 
other evaluations. 

5.3 Definition of baseline 

The baseline measurement is defined as the latest non-missing measurement prior to first dose 
of the IP. 

5.4 Summary statistics 

In general, all data collected will be presented with summary statistics. Summary statistics 
will include at least number of subjects, mean, standard deviation, median, minimum, and 
maximum for continuous data whereas frequency and percentage will be provided for 
categorical data. Tables with summary statistics will be divided by treatment group, sequence, 
and assessment time, where applicable. Subject data listings will be sorted by treatment, 
subject, and timing of assessments. 

5.5 Significance level 

All hypothesis testing will use a 5% significance level (α=0.05). 

5.6 Multiple comparisons/multiplicity 

Both unadjusted and Tukey-Kramer adjusted p-values will be provided for product 
comparisons in the mixed effects repeated meassurements model. Otherwise no adjustment 
for multiple comparisons will be made. 

5.7 Handling of dropouts, missing data and outliers  

Please see the last section under Pharmacokinetic Analysis below. 

For all other data – outliers will be included in summary tables and listings, and will not be 
handled separately in any analyses. No imputation of data will be performed. 

5.8 Multicenter studies 

Not applicable. 



5.9 Examination of subgroups 

Not applicable. 

5.10 Blind review 

Not applicable. 

 

6 SUBJECTS 

6.1 Subject disposition 

The subject disposition table will include the number of screened subjects, reasons for 
withdrawal prior to treatment with the IP, number of subjects for each IP, reasons for 
withdrawal and the number of completed subjects in the study. The table will also summarise 
the number of subjects in each study population. See tables and listings in the statistical 
output layout, section 15. 

6.2 Baseline characteristics and demographics 

The following baseline characteristics will be summarised by sequence: 

 Gender 
 Age 
 Weight 
 Height 
 BMI 
 Ethnicity 
 Race 

 

7 TREATMENT INFORMATION AND EXTENT OF EXPOSURE 

7.1 Active treatment 

The number of subjects on each IP will be tabulated with start time and stop time. Duration of 
application will be tabulated using listings and summary statistics.  

7.2 Prior and concomitant medications 

Prior and concomitant medication data will be listed and tabulated by Anatomical Therapeutic 
Chemical (ATC) code. Prior and concomitant medications will be coded according to the 
World Health Organization (WHO) ATC classification system. 



8 PHARMACOKINETIC ANALYSIS 
The PK analysis will be based on the PKAS and performed by CTC. The PK parameters will 
be calculated by Non-Compartmental Analysis (NCA) using the software Phoenix 
WinNonlin® version 8.1 or later (Certara, U.S.A).  

The following non-compartmental PK parameters will be determined for each IP use:  

 Cmax - The maximum observed plasma concentration 
 AUCt - The area under the plasma concentration versus time curve (AUC) from 

timepoint 0 to t, where t represents the timepoint of the last detectable plasma 
concentration 

 Tmax  - Time to reach Cmax 
 Clast - The last observed plasma concentration  
 AUC0-90 - AUC from timepoint 0 to 90 minutes 
 AUCinf - AUC from timepoint 0 extrapolated to infinity using lambdaz 
 T1/2 – The terminal plasma elimination half-life 

Analysis will be based on the actual sampling times recorded during the study. 
Concentrations below lower limit of quantification (LLOQ) occurring before Cmax will be 
treated as zero. Concentrations below LLOQ occurring after Cmax will be omitted from the 
analysis. 

Cmax and Tmax will be derived from the observed plasma concentration data. AUC will be 
assessed by integration of the plasma concentration vs time curve using linear interpolation 
for increasing plasma levels and logarithmic interpolation for decreasing plasma levels 
(Linear Up-Log Down method). AUCt will be calculated from time 0 to the time t of the last 
detectable plasma concentration. AUC0-90 is the AUC truncated at 90 min. If there is no actual 
sampling time point at 90 min, the concentration at 90 min will be determined by 
interpolation between the surrounding actual sampling points (according to linear up, log 
down principles). For AUCinf the area will be calculated to the last timepoint showing a 
measurable plasma concentration and then extrapolated to infitity using the concentration in 
the last quantifiable sample and lambdaz. T½ will be calculated by ln 2 / lambdaz.  

Lambdaz, the first order rate constant associated with the terminal portion of the curve will be 
determined by lin-logarithmic regression of the terminal elimination phase of individual 
plasma concentration vs time curves. Determination of lambdaz requires identification of a 
sufficiently linear terminal phase (as determined by visual inspection of the lin-log plasma 
concentration vs time plot with the regression line) consisting of at least 3 terminal 
concentration values (not including Cmax). If this is not achieved, lambdaz and its dependent 
PK parameters will not be reported for that profile. In the following cases, lambdaz dependent 
PK parameters will be flagged in listings as potentially unreliable:  
 
• Lambdaz estimation is based on a period of less than 1.0 times the resulting T½.  

• The adjusted R2 value of the regression line is < 0.85. 

• The estimated % extrapolated AUC is > 20% (AUCinf -AUCt / AUCinf).  
 

Where plasma nicotine concentrations are above LLOQ immediately prior to product 
administration (pre-dose sample), PK parameters will also be calculated from baseline 
adjusted concentrations using a subject's elimination rate constant (lambdaz) and observed 
pre-dose concentration (considered to have been collected at time 0). Baseline adjustments 
will be calculated according to the formula: 



C (t)adjusted = C(t)observed – C(0)e-lambdaz(t) 

For subjects where lambdaz cannot be calculated, baseline adjusted PK parameters (Cmax, 
AUCt, Tmax, Clast, AUC0-90, AUCinf and T1/2) will not be generated and reported. For subjects 
where lambdaz can be calculated but where the acceptable criteria for lambdaz determination 
have not be fulfilled, baseline adjusted PK parameters (Cmax, AUCt, Tmax, Clast, AUC0-90, AUCinf 
and T1/2) will be calculated, but reported PK parameters will then be flagged in listings as 
potentially unreliable. 

If there is a confirmed dosing error during the study, the pharmacokinetic data for that period 
will only be included in the listings but excluded from descriptive and statistical analyses. In 
case of missed blood samples, potential impact on PK parameters will be assessed for each 
individual case. PK parameters with a high degree of uncertainty due to missing samples (e.g. 
multiple samples missing around Cmax) will be flagged as unreliable in the report and may in 
rare cases be excluded from summary tables, descriptive statistics, and statistical analysis. 

 

9 STATISTICAL METHODOLOGY 
All collected data will be listed. Additional statistical analyses and descitptive summaries are 
specified below. 

9.1 Primary endpoint(s) analysis 

9.1.1 Definition of endpoint(s) 

9.1.1.1 Pharmacokinetic parameters Cmax and AUCt and baseline adjusted Cmax and AUCt 

This section refers to the primary objective #1, endpoint 1.1. 

Cmax and AUCt and baseline adjusted Cmax and AUCt will be summarised descriptively and 
analysed using the model described under Statistical hypotheses above. 

9.1.2 Sensitivity analysis 

Not applicable. 

9.1.3 Supplementary analyses 

Not applicable. 

9.2 Secondary endpoint(s) analysis 

9.2.1 Definition of endpoint(s) 

9.2.1.1 Other Pharmacokinetic parameters Tmax, Clast, AUC0-90, AUCinf and T1/2 and and 
baseline adjusted Tmax, Clast, AUC0-90, AUCinf and T1/2 

This section refers to the secondary objective #2.1, endpoint 2.1.1. 

All pharmacokinetic parameters will be summarised descriptively. 



9.2.1.2 Extracted dose of nicotine 

This section refers to the secondary objective #2.2, endpoint 2.2.1. 

Extracted dose of nicotine will be assessed by the formula: 

(A*B)/C – D 

where 

A = Reference value of nicotine as assessed by the average of extracted nicotine i unused 
reference pouches 
B = Weight of the unused pouch 
C = Reference weight value as assessed by the average of weight för unused reference 
pouches 
D = Extracted nicotine of the used pouch 

Extracted dose of nicotine will be summarised descriptively and analysed using a Wilcoxon 
rank sum test to assess differences between IPs for each assessment timepoint. 

A correlation ratio to AUCinf, AUCt, baseline adjusted AUCinf  and AUCt divided with the 
derived extracted dose of nicotine (attained via the formula above) will be calculated and 
presented using descriptive statistics.  

9.2.1.3 Extracted flavour 

Extracted flavour transfer will be assessed by the formula: 

(A*B)/C – D 

where 

A = Reference value of flavour as assessed by the average of extracted flavour in unused 
reference pouches 
B = Weight of the unused pouch 
C = Reference weight value as assessed by the average of weight för unused reference 
pouches 
D = Extracted flavour of the used pouch 

Extracted flavour will be summarised descriptively and analysed using a Wilcoxon rank sum 
test to assess differences between IPs for each assessment timepoint. 

9.2.1.4 Product perception and preference 

This section refers to the secondary objective #2.3, endpoint 2.3.1. 

Self-assessed Heaviness of smoking index (HSI) will be summarised descriptively by 
sequence. 

Products evaluation scale (PES), Modified cigarette evaluation questionnaire (MCEQ) and 
Products preference scale (PPS) will be summarised descriptively by treatment, sub-question 
and assessment timepoint. 
In addition, sub-category and the total score of PES will be tabulated using descriptive 
statistics and a graph of the product mean at each time point will be produced. 

PES-differences between products on total and sub-category PES score at each time point will 
also be analysed using Wilcoxon Signed Rank Sum tests. 



9.2.1.5 Adverse events 

This section refers to the secondary objective #2.4, endpoint 2.4.1. 

An overview of all AEs, including SAEs, intensity, relationship to IP, and deaths will be 
presented by SOC and PT. 

Incidence of AEs and SAEs will be summarised by SOC and PT by treatment, assessment 
time point and overall. 

9.2.1.6 Vital signs 

This section refers to the secondary objective #2.4, endpoint 2.4.1. 

Vital signs (systolic/diastolic blood pressure and pulse) will be summarised by sequence. Data 
will be presented with absolute and percent change from baseline. 

9.2.1.7 ECG resting 12-lead 

This section refers to the secondary objective #2.4, endpoint 2.4.1. 

All ECGs will be categorised as ”normal”, ”abnormal, not clinically significant”, or 
”abnormal, clinically significant” (as judged by the Investigator) and summarised by sequence 
using frequency tables. 
 
Changes over time will be presented using shift tables, if considered appropriate. 

9.2.1.8 Safety laboratory analyses 

This section refers to the secondary objective #2.4, endpoint 2.4.1. 

Clinical laboratory data will be summarised overall with absolute and percent change from 
baseline. 
 
Abnormal, clinically significant values will be summarised separately, if considered 
appropriate. 

9.2.1.9 Total nicotine exposure 

This section refers to the secondary objective #2.5, endpoint 2.5.1. 

Plasma cotinine levels will be analysed descriptively. 

9.2.2 Sensitivity analysis 

Not applicable. 

9.2.3 Supplementary analyses 

Not applicable. 

9.3 Tertiary/exploratory endpoint(s) analysis 

Not applicable. 



9.4 Discontinuation 

Patients who discontinue from IP treatment will be tabulated. The reason for discontinuation 
will be given. For discontinuation due to AE, the AEs will be given. 

9.5 Other analyses 

Not applicable. 

9.6 Interim analysis 

Not applicable. 

 

10 CHANGES FROM THE CSP 
 

11 STATISTICAL DELIVERABLES 
The following documents will be delivered: 

 SAP 
 Statistical analyses, summary tables, listings and graphs 

 

12 SOFTWARE 
All statistical analyses will be performed using SAS Version 9.4 (SAS institute, Cary, NC). 
 

  





14 SUPPORTIVE DOCUMENTATION 

14.1  Appendix 1 – list of abbreviations 

Abbreviation of term Explanation 

AE Adverse event 

ATC Anatomical-therapeutic-chemical 

APTT Activated partial thromboplastin time 

CF Clean file 

CRF Case report form 

CSP 

CTC 

Clinical study protocol 

Clinical Trial Consultants 

ECG Electrocardiogram 

FAS 

HSI 

IP 

Full analysis set 

Heaviness of smoking index 

Investigational product 

MedDRA 

MSEQ 

PES 

PK 

PKAS 

PPS 

Medical Dictionary for Regulatory Affairs 

Modified cigarette evaluation questionnaire 

Products evaluation scale 

Pharmacokinetic 

Pharmacokinetic analysis set 

Products preference scale 

PT Preferred term 

SAE Serious adverse event 

SAP Statistical analysis plan 

SAS Statistical analysis system 

SD 

SOC 

Standard deviation 

System organ class 

WHO World Health Organization 

  

 

14.2  Appendix 2 – changes to protocol-planned analyses
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