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2 List of Abbreviations and Definition of Terms

AE Adverse Event

Ae! Cumulative amount excreted during a complete dose interval at steady 
state

Ae0-t
Cumulative percentage of dose excreted from time zero (= dosing time) 
to the end of the current collection interval after dosing

Ae0-∀ Cumulative amount excreted from time zero (dosing time) to infinity
ATC Anatomical Therapeutic Chemical

AUC0-t
Area under the concentration-time curve from time zero to last sampling 
time

AUC0-τ Area under the concentration-time curve from zero to τ

AUC0-∞
Area under the concentration-time curve from zero extrapolated to 
infinity

AUCextra%
AUC from time tlast extrapolated to infinity given as percentage of 
AUC0-∀

BID Twice Daily
BLM Bayesian Logistic Model

BMI Body Mass Index
BOR Best Overall Reponse
CI Confidence Interval
cIPD Clinically Important Protocol Deviation
Cmax Maximum observed concentration

CL/f
Apparent total body clearance of drug following extravascular 
administration

CLss/f
Apparent body clearance of drug following extravascular administration 
at steady state

CR Complete Response
CRF Case Report Form
cs Clinically significant
CSR Clinical Study Report
CTCAE Common Terminology Criteria for AEs
CTP Clinical Trial Protocol
CV% Coefficient of Variation
DLT Dose Limiting Toxicity
DRM Data Review Meeting
DVT Deep Vein Thrombosis
ECG Electrocardiogram
ECOG PS Eastern Cooperative Oncology Group Performance Status
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EOT End of Treatment
FU Follow-up
GCP Good Clinical Practice
GeoCV% Geometric Coefficient of Variation
GeoMean Geometric Mean
IAP Integrated Analysis Plan
ICARS International Cooperative Ataxia Rating Scale
ICH International Conference on Harmonization
IMP Investigational Medicinal Product
IPD Important Protocol Deviation
λz Terminal first order (elimination) constant
LCI Lower limit of confidence interval
LLOQ Lower limit of quantification
Max Maximum
Mean Arithmetic mean
MedDRA Medical Dictionary for Regulatory Activities

Min Minimum

MMSE Mini-Mental State Examination
MTD Maximum Tolerated Dose

NCI-CTCAE National Cancer Institute – Common Terminology Criteria for Adverse 
Events

nc Non-clinically relevant
ORR Objective Response Rate
PCSA Potentially Clinically Significant Abnormalities
PD Progressive Disease

PFS Progression-free Survival
PK Pharmacokinetics
PopPK Population Pharmacokinetics
PR Partial Response
PT Preferred Term
QCD Quantitative Clinical Development
QD Once daily
QTcF QT interval corrected for heart rate according to Fridericia

Racc(AUC!)
Accumulation factor to assess increase in exposure until steady state is 
reached
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Racc(Cmax)
Accumulation factor to asses increase in maximum concentration until 
steady state is reached

RECIST Response Evaluation Criteria In Solid Tumours
RP2D Recommended Phase II Dose
SAE Serious Adverse Event
SAP Statistical Analysis Plan
SD Stable Disease 
Sd Standard Deviation
SDTM Study Data Tabulation Model
SMC Safety Monitoring Committee
SOC System Organ Class
t1/2 Apparent terminal half-life
TEAE Treatment Emergent Adverse Event
TLF Tables, Listings, and Figures
UCI Upper limit of confidence interval
ULOQ Upper limit of quantification
tmax Time to reach maximum observed concentration
VZ/f Apparent volume of distribution during the terminal phase
WBC White blood cells
WHO-DD Word Health Organization – Drug Dictionary
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3 Modification History

Unique
Identifier for

Version
Date of

IAP Version Author Changes from the Previous Version

1.0 20 Apr 2018  
 

 
 

Initial version

4 Purpose of the Integrated Analysis Plan

The purpose of this Integrated Analysis Plan (IAP, referred to as Statistical Analysis Plan in 
protocol version 2.0 of this study) is to document technical and detailed specifications for the 
final analysis of data collected for protocol MS1000015-0019. Results of the analyses described
in this IAP will partly be included in a Clinical Study Report (CSR) or a separate report (e.g. 
PopPK analysis). Additionally, the planned analyses identified in this IAP may be included in 
regulatory submissions or future manuscripts. Any post-hoc, or unplanned analyses performed to 
provide results for inclusion in a CSR but not identified in this prospective IAP will be clearly 
identified as such in the CSR. 

This IAP does not describe the analyses done for the Safety Monitoring Committee (SMC) 
meetings. Instead, details can be found in SMC IAP, version 1.0 dated Oct 2017.

The IAP is based upon Section 8 (Statistics) of the trial protocol and is prepared in compliance 
with ICH E9. 

5 Objectives and Endpoints

Objective Endpoint IAP 
Section

Primary
Objective

# To determine the maximum 
tolerated dose (MTD) of M8891 
as a single agent in subjects with 
solid tumors.

# Dose limiting toxicities (DLTs) during the 
first 21-day treatment cycle, based on a pre-
defined set of adverse events (AEs), to 
determine the MTD.

# 15.1

Secondary 
Objectives

# To evaluate the safety profile 
and tolerability of M8891 as a 
single agent

# To investigate the 
pharmacokinetic (PK) profile of 
M8891 as single agent

# Incidence and severity of treatment-
emergent adverse events (TEAEs), and 
deaths, including cause of death, from 
screening up to the End of Treatment visit 
(EOT).

# Changes in clinical laboratory measures, 
electrocardiogram (ECG) measures, vital 
signs, Eastern Cooperative Oncology Group 
Performance status (ECOG PS).

# PK parameters of M8891 after QD and BID 
dosing, as applicable: Cmax, tmax, AUC0-t, 
AUC0-∞, AUC0-τ, t1/2, λz, CL/F, CLss/F, 
Vz/F, Racc(AUCτ) and Racc(Cmax)

# 14
# 15
# 16.1
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Objective Endpoint IAP 
Section

# To assess the antitumor activity 
of M8891 as single agent 
according to RECIST v1.1

# To determine the recommend 
Phase II dose (RP2D) as single 
agent.

# Best overall response (BOR: complete 
response [CR], partial response [PR], stable 
disease [SD] or progressive disease [PD]) 
according to RECIST v 1.1. criteria as 
assessed by investigators

# Clinical benefit defined as CR, PR, and SD 
for ≥ 12 weeks

# PFS (progression-free survival) defined as 
the time from first study drug administration 
to either first observation of PD (as 
assessed by RECIST v 1.1) or occurrence 
of death due to any cause, whichever 
occurs first

The analyses of the endpoints will be described in the respective sections for efficacy, safety or 
other endpoints, regardless if the endpoint is a primary endpoint or not.

6 Overview of Planned Analyses

During the study, tables, listings and figures (TLFs) and dosing recommendations based on the 
Bayesian Logistic Model (BLM) will be provided to the SMC. These analyses are described in 
the separate SMC IAP.
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Unless there is a protocol amendment to include more than monotherapy dose escalation in this 
study, there won’t be a further interim analysis, and the main statistical analysis for the 
monotherapy dose escalation of the study is described within this IAP. This analysis will take 
place when dose escalation is completed (data cutoff see Section 9); after study completion (i.e. 
after last subject last visit, when all subjects terminated treatment) an update of the analysis will 
be provided. If combination dose escalation or expansion parts are added to the study after 
completion of the dose escalation part, this IAP will be amended.

A data review meeting (DRM) will be held prior to database lock. In addition, no database can 
be locked until this IAP has been approved.

7 Changes to the Planned Analyses in the Clinical Trial 
Protocol

In protocol Section 8.5.3.3, estimation of posterior probabilities for clinical benefit and disease 
control rate are mentioned. These analyses are only applicable for expansion cohorts, and may be 
performed accordingly at a later time point. For the end of monotherapy dose escalation, only 
confidence intervals will be presented for the clinical benefit rate.

8 Protocol Deviations and Analysis Sets

8.1 Definition of Protocol Deviations and Analysis Sets

Important protocol deviations (IPDs) are protocol deviations that might significantly affect the 
completeness, accuracy, and/or reliability of the study data or that might significantly affect a 
subject's rights, safety, or well-being. 

IPDs include:

# Subjects that are dosed on the study despite not satisfying the inclusion criteria;

# Subjects that develop withdrawal criteria whilst on the study but are not withdrawn;

# Subjects that receive the wrong treatment or an incorrect dose;

# Deviation from Good Clinical Practice (GCP)

# Missed safety assessments
IPDs are clinically important if they lead to the exclusion of a subject from an analysis set, or if 
they could impact the key objectives of the study (see Section 10.2).
A list of IPDs can be found in Appendix 18.1, including possible consequences for assignment to 
analysis sets; clinically important protocol deviations (cIPDs) are highlighted accordingly. The 
final assessment of whether these protocol deviations lead to exclusion from an analysis 
population will be made at the DRM.

8.2 Definition of Analysis Sets and Subgroups

For purposes of analysis, the following populations are defined in Table 1.
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Table 1 Analysis Sets

Population Description

Screening All participants who sign informed consent
Dose Escalation All subjects treated in dose escalation cohorts who did not miss >4 cumulative 

days planned doses of M8891 in the first cycle of the dose escalation part for 
other than safety reasons

Safety The Safety Analysis Set will include all subjects who receive at least one dose of 
trial treatment.

Pharmacokinetic All subjects from the safety analysis set without major protocol 
deviations/violations or events that would affect PK. Subjects in the PK analysis 
set must have received at least 1 dose of M8891 and have sufficient M8891 
plasma concentration data to enable the calculation of at least one PK 
parameter. Sufficient concentration data is defined as at least 3 valid, post-dose 
concentration points in the PK profile to obtain any PK parameter. 

PK Pharmacokinetic; WBC White blood cell.

9 General Specifications for Data Analyses

All tables and listings (and titles and footnotes for figures) will be produced using the Courier 
New font with a font size of 10 points. A font size of 9 points will be acceptable in cases where a 
font size of 10 points does not fit.

All TLFs will be produced using a paper size of US letter in landscape with 1 inch margins on all 
four sides. 

Significance level:

There is no formal significance level for this trial and all analyses are considered descriptive. If 
confidence intervals or credibility intervals are mentioned, the level will be 95% unless 
otherwise specified.

Cutoff

For the analysis after the end of dose escalation for monotherapy, the cutoff will be 22 days after 
the first treatment day of the last subject enrolled into the monotherapy dose escalation cohort.

Pooling of centers:

Because of the anticipated small number of subjects enrolled in each center data will be pooled 
across centers, and the factor center will not be considered in statistical models or for subgroup 
analyses. 
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Definition of baseline:

In general, the last non-missing measurement prior to first trial drug administration will be used 
as the baseline measurement, unless otherwise specified (e.g. Section 15.7).

Definition of duration:

Duration in days will be calculated by the difference of start and stop date + 1 day (e.g. survival 
time (days) = date of death – date of first treatment + 1).

In case smaller units are of interest, duration will be calculated as stop date and time – start date 
and time.

The time since an event (e.g. time since first diagnosis) will be calculated as reference date 
minus date of event.

Conversion factors:

The following conversion factors will be used to convert days into months or years: 1 month = 
30.4375 days, 1 year = 365.25 days.

Handling of missing data:

Unless otherwise specified (e.g. Section 11.3, 15, 16.1), missing data will not be replaced. 

In all listings imputed information will be flagged accordingly.

Days in Trial and on Treatment:

The first study day is the day of informed consent. The first treatment day is the day of first 
administration of Investigational Medicinal Product (IMP). The day before the first 
treatment/study day will be labelled as study/treatment day -1; there will be no study/treatment 
day 0.

9.1 Listings

All original and derived parameters relevant to the study endpoints as well as demographic and 
disposition data will be listed, including repeated and unscheduled measurements.

All dates and times will be presented in the format ‘DDMMMYYYY’ and ‘HH:MM’,
respectively. Data will be listed with the same number of decimal places as in the original data. 

Subjects will be identified in listings by theirSubject ID.
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9.2 Tables

Presentation of continuous and categorical variables

The following summary statistics will be used to summarize the trial data (other than PK 
concentration and PK parameters) per dose group (as defined by both dosing level and 
frequency) unless otherwise specified:

# Continuous variables: number of non-missing observations, number of missing observations, 
arithmetic mean (Mean), standard deviation (Sd), median (Median), minimum (Min), and 
maximum (Max) (in case less than 5 individual values are present: only mean, min and max
will be given)

# Categorical variables: frequencies and percentages.

The following conventions are applied for reporting descriptive statistics of all continuous data 
(n refers to the number of decimal places reported for the original data):

Mean, Median n decimal digits
Sd n + 1 decimal digits
Min, Max n decimal digits
Confidence Intervals (CIs) n decimal digits
Credibility Intervals n decimal digits

Unless otherwise stated, the calculation of proportions will be based on the number of subjects in
the analysis set of interest. Therefore, counts of missing observations will be included in the 
denominator and presented as a separate category.

In case the analysis refers only to certain cycles and/or visits, percentages will be based on the 
number of subjects still present in the trial at that cycle and/or visit, unless otherwise specified.

All tables will be sorted by scheduled time point in chronological order, unless otherwise 
specified. 

Unscheduled measurement will not be used for summary tables or statistical analysis, unless it 
was a repeated measurement, performed due to technical reason or unreliable values for a 
planned assessment.

Should a repeated measurement occur prior to IMP administration, the last obtained reliable 
value prior to dosing will be used as baseline, unless otherwise specified.

Should a repeated measurement occur after IMP administration, then the measurement closest to 
the scheduled time will be used in the descriptive statistics and for changes from baseline. In 
case this rule does not identify a unique measurement to use, the earliest one among those 
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The percentages for subjects treated will be based on the number of subjects in the safety 
population for each treatment sequence and on the number of screened subjects in the overall 
group.

In the corresponding individual listing date of informed consent, protocol version, first and last 
date of dosing and study termination date will be presented, as well as primary reason for study 
and treatment discontinuation.

The listing of screening failures will include the following information:

# Date of informed consent

# Protocol version

# Date of screening failure

# Reason for non-inclusion:
o Subject did not meet all eligibility criteria (as specified in ClinBase, including the 

description of the violated criteria)

o Subject withdrew informed consent

o Other reasons (specified in ClinBase)

The disposition listings will be sorted by dose group and subject ID.

10.2 Protocol Deviations

10.2.1 Important Protocol Deviations

The following summary tables and listings of IPDs will be provided (separately for pre-/post 
inclusion deviations), based on the safety population:

# Frequency table of IPDs by classification and description

# Listing of IPDs (sorted by dose group and subject ID), indicating whether it was a cIPD
The frequency table will be by dose group and overall.

10.2.2 Reasons Leading to the Exclusion from an Analysis Set

The exclusion of subjects from analysis populations, e.g. due to clinically important protocol 
deviations, will be summarized by counts and frequencies for all occurring reasons of exclusion 
for each analysis population.

Exclusions will also be listed, including:

# Population that the subject is excluded from

# Reason of exclusion
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11 Demographics and Other Baseline Characteristics

11.1 Demographics

Demographic characteristics will be listed (sorted by dose group and subject ID) and 
summarized by dose group and overall, based on the safety population, showing the following: 

# Demographic characteristics 

# Gender: male, female 

# Race: White, Black or African American, Asian, Native Hawaiian or other Pacific 
Islander, American Indian or Alaska Native, Other 

# Ethnicity: Hispanic or Latino, Not Hispanic or Latino

# Age (years), calculated as (date of informed consent – date of birth + 1) / 365.25

# Age categories: <65, 65-74, 75-84, ≥85 years

# Weight (kg)

# Height (cm)

# Body Mass Index (BMI), calculated as (weight in kg) / (height in meters)2 (kg/m2) 

# Center

11.2 Medical History

The medical history will be coded with the most recent Medical Dictionary for Regulatory 
Activities (MedDRA®) version, Version 20.1 or later.

Medical history will be listed by subject, based on the safety population, and will include the 
following information:

# Description of medical condition

# System Organ Class (SOC)

# MedDRA Preferred Term (PT)

# Start/End Date (or ongoing, if applicable)

# Toxicity grade (if applicable)

# Relation to study condition
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11.3 Disease History and Prior Anti-Cancer Therapies

The safety population will be used for all disease history and prior anti-cancer therapy related 
outputs.

Disease history will be listed including the following information:

# Site of primary tumor

# Sub Sites

# Date of initial cancer diagnosis

# Date of documented locally advanced, inoperable or metastatic disease (if applicable)

# Histopathological classification

# T, N and M classification at initial diagnosis

# T, N and M classification at study entry

The disease history will be summarized by dose group and overall using the safety population for 
the following categorical variables:

# T, N and M stages at study entry

# Time since initial diagnosis (months)

# Time since documentation of locally advanced, inoperable or metastatic disease (months)

# Histopathological classification

Incomplete dates for disease history (initial diagnosis date, date of documented locally advanced, 
inoperable or metastatic disease) will be imputed as follows:

# If the day is missing, it will be imputed to the 15th day of the month.

# If both day and month are missing and the year is prior to the year of the first study 
treatment, the month and day will be imputed as July 1st.

# If both day and month are missing and the year is same as the year of the first study 
treatment, the month and day will be imputed as January 1st.

# If the date is completely missing, no imputation will be performed.

Prior anti-cancer drug therapy will be listed including the following information:

# Regimen number

# Intent and type of therapy

# Reason for discontinuation
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# Best response 

# Date of documented progression disease (if applicable)

# For each drug given as part of the regimen:
o Name of drug (coding as described in Section 12)
o Start and end date

Prior anti-cancer radiotherapy will be listed including the information:

# Regimen number

# Location

# Start and end dates

# Total dose

# Number of fractions

Prior anti-cancer surgeries will be listed including the following information:

# Name of surgery

# Date of surgery

# Intent of surgery

# Outcome of surgery
A summary of prior anti-cancer therapies will be added to the disease history, displaying number 
of surgeries, radiotherapy regimes and anti-cancer drug regimes. 

12 Previous or Concomitant Medications/Procedures

The safety population will be used to list and summarize previous and concomitant medications.

Concomitant treatments are medications, other than trial medications, which are taken by 
subjects any time on-trial (on or after the first day of trial drug treatment for each subject) or 
within 28 days after last dose of trial drug. In case the date values will not allow to unequivocally 
allocate a medication to concomitant medication, the medication will be considered as 
concomitant medication.

Previous medications are medications, other than trial medications and pre-medications for trial 
drug, which started before first administration of trial drug. In case the date values will not allow 
to unequivocally allocate a medication to previous medication, the medication will be considered 
as previous medication.

All medication will be coded with the most current World Health Organization – Drug 
Dictionary (WHO-DD) version September 2017 or later.
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Both previous and concomitant medication will be listed including the following information:

# Name of medication

# Anatomical Therapeutic Chemical (ATC) 2nd level and Preferred Term (PT)

# Start and end date

# Dose and frequency

# Route of administration

# Reason for medication

All concomitant medication will be summarized by dose group and overall, ATC 2nd level and 
PT.

In case multiple ATC’s are assigned to a drug, all ATC 2nd level will be used for reporting.

All concomitant procedures, which were undertaken any time on trial, will be listed, showing 
the following information:

# Name of procedure

# Start and end date

# Reason for procedure

13 Treatment Compliance and Exposure

Exposure to the IMP will be listed using the safety population, showing the following 
information:

# Cycle and day in cycle

# Date and time of administration

# Actual dose

# Whether dose has been adjusted, and if yes, reason why

# Reason for no dose (if applicable)

Using the safety population, compliance and exposure will be summarized by dose group and 
overall, including duration of therapy (weeks), number of times dose missed (overall and by 
reason) and number of times dose was adjusted (overall and by reason).
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14 Efficacy Analyses

14.1 Analysis of Best Overall Response, Clinical Benefit and 
Progression-free Survival Time

All efficacy endpoints will be listed and summarized descriptively as described in Section 9.2. 
The following categorical variables will be included:

# Best overall response (BOR: complete response [CR], partial response [PR], stable 
disease [SD] or progressive disease [PD] according to RECIST v 1.1; objective response 
rate [ORR=CR+PR].)

# Clinical benefit (CR, PR and SD for ≥ 12 weeks: yes/no)

In addition, 95% exact Clopper Pearson Confidence intervals will be calculated for the overall 
clinical benefit rate and the ORR (regardless of dose level). 

Furthermore, the following variable will be analyzed:

# Progression-free survival time (PFS) 

PFS time is defined as the time from start of treatment to the date of the first documentation of 
objective progression of disease (PD) or death due to any cause, whichever occurs first. PFS data 
will be censored on the date of the last adequate tumor assessment for patients who do not have 
an event (PD or death) at data cutoff, or for patients with an event after two or more subsequent 
missing response assessments (i.e. 2 times the scheduled time interval between two subsequent 
response assessments, plus 1 week time window). Patients who do not have a baseline tumor 
assessment or who do not have any post-baseline tumor assessments will be censored at start of 
treatment unless death occurred on or before the time of the second planned tumor assessment in 
which case the death will be considered an event.

The date of the overall response assessment is the earliest date of imaging of target, non-target 
and new lesions of images taken at that response assessment.

Status Censoring Date of event / censoring

Progressed or died

Within two subsequent scheduled 
tumor assessments after last 
response assessment of CR, PR or 
SD or treatment start

Event Minimum(Date of PD, Date of death)

Otherwise Censored Date of last tumor assessment with 
outcome CR, PR or SD or date of 
treatment start, whatever is later

Neither progressed nor died
Censored Date of last tumor assessment with 

outcome CR, PR or SD or date of 
treatment start, whatever is later
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The censored values will be presented descriptively. Number of and reason (PD/Death after two 
or more subsequent missing response assessments, censored at treatment start, lost to follow-up / 
withdrew consent, due to data cutoff (administrative censoring)) for censored values will be 
displayed, including percentages.

In the listing censored values will be flagged and the reason for censoring will be displayed.

Kaplan-Meier estimates (product-limit estimates) will be presented for the analysis of PFS 
together with a summary of associated statistics (median survival time, 6-, 12-, 18-, 24-month 
survival rate estimates and estimates for every 6 months thereafter if applicable) including the 
corresponding two-sided 95% confidence intervals, presented overall, and for daily dose ≤/>
median daily dose.

The confidence intervals for the median will be calculated according to Brookmeyer and 
Crowley (1982) and confidence intervals for the survival function estimates at above defined 
time points will be derived using the log-log transformation according to Kalbfleisch and 
Prentice (1980). The estimate of the standard error will be computed using Greenwood's formula.

The safety population will be used for the analysis of efficacy.

14.2 Analysis of Response Evaluation Criteria in Solid Tumors 
(RECIST)

The results of the RECIST evaluation will be listed using the safety population and will contain 
the following information:

# Designation of lesion (target/non-target/new)

# Lesion number

# Site

# Assessment Method

# Imaging Date

# Type of lesion (primary, node or metastasis)

# Size (longest diameter for non-nodal, short axis for nodal)

# Sum of longest diameters of target lesions (mm, per assessment)

# PET result
The list will be sorted by dose group, subject, designation, number of lesion and date.
Overall disease assessment based on imaging (RECIST 1.1) will be listed, including the 
following information:

# Date of overall response assessment (as defined in Section 14.1)

# Time from start of treatment (months)
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# Response target lesions

# Response non-target lesions

# New lesions

# Overall response
The percent change from baseline in sum of longest diameters (mm) for target lesions will be 
summarized by dose group and overall, and by time point.
Spider plots per dose group and overall will be produced. For each subject a different 
combination of color and line type will be used; all subjects in the same dose group will be 
presented using the same color.

14.3 Eastern Cooperative Oncology Group Performance Status 
(ECOG PS)

The ECOG PS assessments will be listed using the safety population, including date of 
assessment and performance status.

The shift from baseline to best and worst on-treatment ECOG PS, respectively, will be 
summarized by dose group based on the safety population. The missing category will be 
included and the number of subjects in each cohort will be used as the denominator.
Also, the number of subjects with increase, decrease, as well as no change in ECOG PS 
compared to baseline during treatment, respectively, will be summarized.

15 Safety Analyses

15.1 Analyses of Dose Limiting Toxicities (Primary Endpoint)
The dose escalation set will be used for all analyses related to the primary endpoint. The 
frequency and percentage of subjects experiencing a dose limiting toxicity (DLT) will be 
summarized by dose group and overall. A listing will be provided as well (details on presented 
information, see Section 15.2).

In addition, the following will be presented:

# Quantiles (2.5%, 25%, 50%, 75% and 97.5%) for the posterior probability of a subject 
experiencing a DLT at each of the dose levels used in the study according to the same 
Bayesian Logistic Model (BLM) as descripted in the SMC IAP, Section 14:

Bayesian two-parameter logistic model:

Prior distribution and likelihood are used to calculate the posterior probabilities based on Bayes 
theorem.

The likelihood is defined based on a binomial distribution, modelling the rate of subjects with at 
least 1 DLT.
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2) Steps 3) and 4) of the first approach will be followed.

3) The confidence interval for the DLT probability will be provided.

There will also be a plot showing both the observed percentage of DLTs and the 75% quantile 
for the predicted probability according to the BLM over dose. If the SMC decides to switch from 
QD to BID dosing, there will be a figure for QD and a figure for BID dosing.

Additionally, the posterior probability of toxicity will be plotted versus the dose, using East.

15.2 Adverse Events

All adverse events analyses will be based on the safety population.

An AE is any untoward medical occurrence in a subject or clinical investigation subject 
administered a pharmaceutical product, which does not necessarily have a causal relationship 
with the treatment. An AE can therefore be any unfavorable and unintended sign (including a 
laboratory finding), symptom or disease temporally associated with the use of an IMP, whether 
considered related to the IMP or not. All AEs will be coded using the most recent Medical 
Dictionary for Regulatory Activities MedDRA version, Version 20.1 or later.

A treatment emergent adverse event (TEAE) is defined as an AE that begins or worsens after at 
least one dose of the IMP has been administered. AEs that started before administration of IMP 
or more than 30 days after last dose of IMP will not be considered TEAEs.
Every AE listing will include the following information:

# System organ class (SOC) and preferred term (PT)

# Start and end date/time

# Days under treatment

# Duration

# Seriousness criteria

# Relationship with M8891

# Common Terminology Criteria for Adverse Events (CTCAE) toxicity grade

# Other causality factors

# Action taken with M8891

# Other actions taken

# Outcome

# Whether AE is dose-limiting toxicity

There will be a listing of all AEs, sorted by SOC and PT. 
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The following summaries will be presented by dose group and overall using the safety 
population:

# Number of subjects with the following kinds of TEAEs:
o Any TEAE
o Related TEAEs
o TEAEs leading to withdrawal of trial drug
o TEAEs leading to death (overall and by reason for death)
o Serious TEAEs
o Related serious TEAEs
o TEAEs with CTCAE grade ≥ 3
o Related TEAEs with CTCAE grade ≥ 3
o TEAEs leading to dose reduction
o TEAEs leading to temporary interruptions of trial drug 

# TEAEs by SOC and PT

# Serious TEAEs by SOC and PT

# TEAEs leading to withdrawal of trial drug, dose reduction, temporary interruptions of trial 
drug, and death

# Non-serious TEAEs occurring with incidence in PT greater than 5% in at least one dose 
group, by SOC and PT

AEs will be summarized by worst severity per subject, using the MedDRA PT as event category 
and MedDRA primary SOC as Body System category. 
In general, each subject will be counted only once within each PT or SOC. If a subject 
experiences more than one AE within a PT or SOC, only the AE with the strongest relationship 
or the worst severity, as appropriate, will be included in the summaries of relationship and 
severity. 
AEs with missing classifications regarding relationship to study treatment and start date greater 
or equal to start of study treatment will be considered as related to study treatment.

Incomplete AE-related dates will be handled as follows: 

# In case the onset date is missing completely or missing partially but the onset month and 
year, or the onset year are equal to the start of trial treatment then the onset date will be 
replaced by the minimum of start of trial treatment and AE resolution date. 

# In all other cases, the missing onset day or missing onset month will be replaced by 1. 

# Incomplete stop dates will be replaced by the last day of the month (if day is missing only), 
if not resulting in a date later than the date of subject’s death. In the latter case, the date of 
death will be used to complete the stop date. 
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# In all other cases, the incomplete stop date will not be imputed. If the stop date of an AE is 
after date of cutoff, outcome of AE is ongoing at cutoff. 

# Further information after cutoff (like fatal outcome) might be taken from Safety data base 
and reported separately.

15.3 Deaths, Other Serious Adverse Events, and Other Significant 
Adverse Events

Listings will be presented for the following types of AEs:

# TEAEs leading to death, including flags for death within 30 days of last dose of IMP

# TEAES with CTCAE grade ≥ 3

# Serious TEAEs

# TEAEs leading to withdrawal, dose interruption or dose reduction of trial drug

15.3.1 Deaths

Deaths will be listed using the Safety Analysis Set, displaying by dose group the following:

# Deaths by primary reason of death

# Flags for death within 30 days of last dose of IMP.

15.4 Clinical Laboratory Evaluation

The safety population will be used for all clinical laboratory evaluations.

All laboratory results (biochemistry, hematology, coagulation, urinalysis, pregnancy test), will be 
listed by subject and time point. The following information will be included in the listing:

# Sex of subject

# Date/time of sample

# Treatment day

# Result

# Reference range (for continuous variables)

# Flag for values above (“H”) or below (“L”) the reference range (for continuous variables)

# Change from baseline (for continuous variables)

# NCI-CTCAE grade

# Flag for value with worst-on trial grade (“Y”)

All continuous laboratory results will be summarized by dose and time point, including absolute 
values and change from baseline.
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Laboratory results will also be classified by Grade according to NCI-CTCAE. The worst post-
baseline on-trial Grades will be summarized, as well as the worst post-baseline Grades within the 
first cycle. Shifts in toxicity grading from first treatment to highest Grade will be displayed: 
number of subjects with shift to any higher grade, to higher grade 3 or 4, to higher grade 4.

Results for variables that are not part of NCI-CTCAE will be presented as below, within, or 
above normal limits. Only subjects with post-baseline laboratory values will be included in these 
analyses.

D-dimer results will be listed with biochemistry. 

15.5 Vital Signs

The safety population will be used for all vital sign evaluation. Vital signs will be listed, 
including the following information:

# Date/Time of assessment

# Systolic blood pressure (mmHg)

# Diastolic blood pressure (mmHg)

# Position in which blood pressure was taken

# Heart rate (bpm)

# Temperature

# Respiratory rate (breaths/minute)

# Change from baseline for continuous variables

# Weight

All continuous variables will be summarized descriptively by dose group and time point, 
including absolute values and change from baseline. 

15.6 Lower Extremity Doppler Ultrasonography

The results of the lower extremity Doppler Ultrasonography will be listed by dose group and 
time point using the safety population and include the following information:

# Date/Time of assessment

# Whether deep vein thrombosis (DVT) was detected

# Location of DVT

# Size of DVT (cm)
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15.7 ECG

All analysis of electrocardiogram (ECG) data will be based on the safety population. 

Triplicate values will be handled as follows: listings will contain the individual triplicates and the 
aggregated results. Summaries will only use the aggregated values. The aggregation of triplicate 
ECGs will be performed using the arithmetic mean for all parameters at each time point. The 
aggregated values of the last triplicate ECG measurement prior to first trial drug administration 
will be used as the baseline measurement.

Results will be listed, including the following information:

# Time point

# Time of measurement

# Position

# Heart rate (beats/min)

# PQ/PR duration (ms)

# RR duration (ms)

# QRS duration (ms)

# QT corrected using Fridericia’s formula: QTcF = QT/√��� (ms)

# Rhythm evaluation

# Whether ECG is abnormal

# Clinical significance if ECG is abnormal

Potentially clinically significant abnormal values of ECG will be flagged according to the 
following criteria: 

Parameter Potentially Clinically Significant Abnormalities (PCSA) Criteria

Heart rate ≤ 50 bpm and decrease from baseline ≥ 20 bpm
≥ 120 bpm and increase from baseline ≥ 20 bpm

PQ/PR ≥ 220 ms and increase from baseline ≥ 20 ms
QRS ≥ 120 ms
QTcF absolute Prolonged: >450 ms (Male), >470 ms (Female)

Potentially significant abnormality: ≥ 500 ms
QTcF change from baseline Prolonged: Increase from baseline > 60 ms

Only the aggregated measurement will be flagged as described. The flagging of the aggregated 
measurement will be performed by applying the above rules directly on the averaged ECG 
parameters.
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For display of overall assessment of the result of the ECG as normal, abnormal not clinically 
significant, and abnormal clinically significant, the worst result of the triplicates will be 
considered for the analysis of the aggregated measurements.

The ECG parameters will be summarized by descriptive statistics per time point including 
absolute values and change from baseline. Number and percentages for subjects meeting the 
PCSA Criteria will also be provided. For the investigator’s overall ECG assessment, a shift table 
from baseline to the worst on-treatment result will be created.

Data will be further analyzed using concentration effect modeling for baseline corrected QTcF 
values.Change from baseline (QTcF) will be modelled using a linear mixed model, with baseline 
QTcF value and drug concentration as continuous covariates, and subject as a random factor,
using data from the first cycle, and additionally using all data until cut-off. One model will be 
run using an unstructured covariance matrix, another one using the compound-symmetry 
structure. The estimate for the concentration coefficient will be reported, including standard 
error, degrees of freedom and 95% confidence interval for the coefficient. The concentration 
effect model will be fit using the PK analysis set. The SAS code for this analysis can be found in 
the TFL shells.

15.8 Physical Examination

Physical examination (including neurologic examinations) will be listed using the safety 
population and include the following information:

# Date

# Neurological examination:
o Mental Status (Normal/Abnormal)
o Cranial Nerves (Normal/Abnormal)
o Motor System (Normal/Abnormal)
o Muscle Strength (Normal/Abnormal)
o Gait, stance and coordination (Normal/Abnormal)
o Sensation (Normal/Abnormal)

o Reflexes (Normal/Abnormal)
o Autonomic Nervous System (Normal/Abnormal)

# Mini-Mental State Examination (MMSE):
o Result (Normal/Abnormal)
o Score
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# International Cooperative Ataxia Rating Scale (ICARS):
o Postural and Gait Disturbance
o Limb Ataxia
o Dysarthria
o Oculomotor disorders
o Total score

The results will be summarized by dose group and using the safety population, displaying counts 
and percentages for abnormal results and summary statistics for scores (considered as 
continuous, see Section 9.2 for details).

16 Analyses of Other Endpoints

16.1 Pharmacokinetics

16.1.1 Analysis of PK Concentrations

All individual pharmacokinetic (PK) plasma concentrations of M8891 will be listed by time 
point using the safety population. Subjects that are not included in the PK analysis set will be 
flagged, and the list will be sorted so that they are at the bottom of the list.

The listing for the plasma concentration of M8891 will include the following:

# Scheduled and actual date/time

# Concentration

# Time relative to scheduled time (HH:MM:SS)
The PK plasma concentrations will also be summarized descriptively using the PK Analysis Set 
by dose and time point using the PK analysis set. Values below the lower limit of quantification 
(LLOQ) will be taken as zero for descriptive statistics of concentrations.

Individual plasma concentration-time profiles (linear and semi-logarithmic scale) will be plotted 
using the safety population. Subjects that are not part of the PK analysis set will be flagged in the 
plot. 

Mean plasma concentrations per dose group and day will be plotted using scheduled time points 
on the linear (± Sd) and semi-logarithmic scale. If mean minus Sd is negative, Sd will be 
truncated at 0. In case PK blood samples were not performed within the time window specified 
in the protocol, these calculations and plots will be repeated excluding the respective plasma 
concentrations. The PK analysis set will be used for these figures.

The following tables and figures will be provided: 
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Tables

# Individual Plasma Concentrations of M8891 and Descriptive Statistics by Scheduled Time 
for Each Dose Group after Single Dosing (Cycle 1 Day 1)

# Individual Plasma Concentrations of M8891 and Descriptive Statistics by Scheduled Time 
for Each Dose Group after Multiple Dosing (Cycle 1 Day 15)

# Individual Trough Plasma Concentrations of M8891 and Descriptive Statistics by 
Scheduled Time and Dose Group

Figures

# Individual M8891 Plasma Concentration-Time Profiles by Dose Group and Day, Linear 
Scale

# Individual M8891 Plasma Concentration-Time Profiles by Dose Group and Day, Semi-
Logarithmic Scale

# Mean (±Sd) M8891 Plasma Concentration-Time Profiles by Dose Group and Day, Linear 
Scale

# Mean M8891 Plasma Concentration-Time Profiles by Dose Group and Day, Semi-
Logarithmic Scale

# Individual M8891 Plasma Concentration-Time Profiles for Single and Multiple Dose 
Overlaid, Linear Scale. (Overlaid means that the x-axis is hours post dosing on the same 
day.)

# Individual M8891 Plasma Concentration-Time Profiles for Single and Multiple Dose 
Overlaid, Semi-Logarithmic Scale

# Mean (±Sd) M8891 Plasma Concentration-Time Profiles by Dose Group, for Single and
Multiple Dose Overlaid, Linear Scale

# Mean M8891 Plasma Concentration-Time Profiles by Dose Group, for Single and Multiple 
Dose Overlaid, Semi-Logarithmic Scale

Results of the PK urine sampling will be listed using the safety population, including the 
following information:

# Time of last urination before start of dosing (HH:MM)

# Collection start and end date/time

# Volume collected

# Any comment recorded in the CRF

# Concentration of M8891

# Total amount of M8891 (calculated as volume x concentration)
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Subjects that are not included in the PK analysis set will be flagged, and the list will be sorted so 
that they are at the bottom of the list. The urine PK values (volume, concentration and amount) 
will also be summarized by dose group and study day for the scheduled measurements using the 
PK analysis set. 

Volume and amount will be added for multiple voidings and concentration will be calculated 
used an average weighted by volume.

16.1.2 Estimation of Individual PK Parameters

Pharmacokinetic parameters will be calculated by the PK/  
Merck, Darmstadt, Germany, using standard non-compartmental methods and the actual
administered dose. PK parameters will be calculated using the actual elapsed time since dosing, 
given with a precision of 14 significant digits or the SAS format Best12. In cases where the 
actual sampling time is missing, calculations will be performed using the scheduled time and 
flagged in listings. For AUC0-24, if the actual sampling time at 24 hours is not equal to the 
scheduled observation time, AUC0-24 will be calculated based on estimated concentration at the 
scheduled time and not the concentration at the actual observation time. 

The following plasma PK parameters of M8891 will be calculated, when reliable on Day 1 and 
Day 15:

Cmax Maximum observed concentration 

Cmax/Dose The Dose normalized maximum observed concentration. Normalized using the 
actual dose, and the formula Cmax /Dose.

tmax The time to reach the maximum observed concentration collected during a 
dosing interval (unless otherwise defined, take the 1st occurrence in case of 
multiple/identical Cmax values)

AUC0-t The area under the concentration-time curve (AUC) from time zero (= dosing 
time) to the last sampling time (tlast) at which the concentration is at or above 
the lower limit of quantification. Calculated using the mixed log linear 
trapezoidal rule (linear up, log down).

AUC0-t/Dose The Dose normalized AUC from time zero to the last sampling time (tlast) at 
which the concentration is at or above the lower limit of quantification. 
Normalized using the actual dose, and the formula AUC0-t /Dose.

AUC0-∀ The AUC from time zero (dosing time) extrapolated to infinity, based on the 
predicted value for the concentration at tlast , as estimated using the linear 
regression from λz determination. AUC0-∞=AUC0-t+Clast pred/ λz
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AUC0-∞/Dose The Dose normalized AUC from time zero extrapolated to infinity. 
Normalised using actual dose, using the formula AUC0-∞ /Dose.

AUC! The area under the concentration-time curve (AUC) over the dosing interval 
from T1=0 h to T2=τ h. Calculated using the mixed log linear trapezoidal rule 
(linear up, log down). For single dose, AUCτ is calculated as a partial area 
with the defined time range. In multiple dose profiles AUC! is calculated at 
steady state from one pre-dose time point to the dosing interval time. In cases 
where the actual observation time is not equal to the scheduled observation 
time AUC! will be calculated based on the estimated concentration at τ hours, 
and not the concentration at the actual observation time.

AUC!/Dose The Dose normalized AUC over the interval from T1=0 h to T2=τ h. 
Normalized using actual dose, using the formula AUCτ /Dose.

AUCextra% The AUC from time tlast extrapolated to infinity given as percentage of AUC0-

∀. AUCextra% = (extrapolated area/AUC0-∞)*100 = (1－[AUC0-t/AUC0-∀])*100.

λz Terminal first order (elimination) rate constant. Determined from the terminal 
slope of the log-transformed concentration curve using linear regression on 
terminal data points of the curve

t1/2 Apparent terminal half-life. t1/2  = ln (2)/λz

CL/f The apparent total body clearance of drug following extravascular 
administration, taking into account the fraction of dose absorbed. 
CL/f = Dose p.o. /AUC0-∞. 

CLSS/f The apparent total body clearance of drug at steady state following 
extravascular administration, taking into account the fraction of dose absorbed. 
CLSS/f = Dose p.o. / AUC!

CLR The renal clearance of drug. CLR = Ae0-∞ /AUC0-∞ or Ae0-t /AUC0-t

VZ/f The apparent volume of distribution during the terminal phase following 
extravascular administration, based on the fraction of dose absorbed. Vz/f = 
Dose/(AUC0-∞*λz) following single dose. Vz/f = Dose/(AUC!*λz) following 
multiple dose.

Racc(AUC) The accumulation factor to assess the increase in exposure until steady state is 
reached. Racc(AUC)= (AUC! after multiple dose (at steady state)) / (AUC 0-∞ after 
single dose)
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Racc(Cmax) The accumulation factor to assess the increase in maximum concentration until 
steady state is reached. Racc(Cmax) = (Cmax after multiple dose (at steady 
state))/(Cmax after single dose) = Cmax D15/Cmax D1

The following urine PK parameters of M8891 will be calculated, when reliable, for the QD and 
BID dosing, on Day 1 and Day 15:

Ae! The cumulative amount excreted during a complete dose interval at steady state. 
Amount_Recovered = Σ(Concentration * Volume) from T1 to T2, where T1 and 
T2 denote the start and end time of the dose interval at steady state respectively.

Ae!% The cumulative percentage of dose excreted during a complete dose interval at 
steady state. Percent_Recovered = 100*Amount_Recovered/Dose.

Ae0-t The cumulative amount excreted from time zero (= dosing time) to the end of the 
current collection interval after dosing. Amount_Recovered = Σ(Concentration * 
Volume)

Ae0-t% The cumulative percentage of dose excreted from time zero (= dosing time) to 
the end of the current collection interval after dosing. Percent_Recovered = 
100*Amount_Recovered/Dose

Ae0-∀ The cumulative amount excreted from time zero (dosing time) to infinity. 
Ae0-∞=Ae0-t+((Ae0-(t-1)-Ae0-t)/(tlast-1-tlast))/λz where %z is the excretion rate or Ae0-∞

= (Ae0-t / AUC0-t) * AUC0-∀

Ae0-∀& The cumulative percentage of the dose that is excreted from time zero (= dosing 
time) to infinity. Percent_Recovered = 100*Amount_Recovered/Dose

The following PK parameters will be calculated for diagnostic purposes and listed, but will not 
be summarized:

# The time interval (h) of the log-linear regression (λz low, λz upp) to determine λz. 

# Number of data points (Nλ) included in the log-linear regression analysis to determine λz.

# Goodness of fit statistic (Rsq) for calculation of λz.  

The regression analysis should contain data from at least 3 different time points in the terminal 
phase consistent with the assessment of a straight line on the log-transformed scale. Phoenix 
WinNonlin best fit methodology will be used as standard. The last quantifiable concentration 
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should always be included in the regression analysis, while the concentration at tmax and any 
concentrations <LLOQ which occur after the last quantifiable data point should not be used. 
AUCextra% should be less than 20%. If AUCextra% is greater than 20%, all parameters derived 
using λz (i.e. λz, t1/2, AUC0-∀ AUCextra%, Vz, CL) will be included in the parameter outputs and 
descriptive statistics but will be flagged and discussed appropriately. Any flags should be 
included in the study specific SDTM.

The coefficient of correlation (R²) should be ≥0.8 and the observation period over which the 
regression line is estimated should be at least twofold the resulting t1/2 itself. If these criteria are 
not met, then the rate constants and all derived parameters (e.g.CL, and Vz etc.) will be included 
in the parameter outputs and descriptive statistics but will be flagged and discussed 
appropriately. Any flags should be included in the study specific SDTM. 

Partial areas AUCτ should be calculated using the scheduled dosing interval, as defined in the 
CTP. The actual dosing interval calculated from CRF time data should not be used. The 
following rules apply when calculating the partial area AUCτ within the observed time interval 
from T1 to T2:

# If the start time of the interval (T1) occurs before the first observation, the observation at T1
will be estimated using the linear interpolant between the first datapoint and C0. For single 
dose data C0= 0 when the drug was administered via an extravascular route or via infusion, 
and C0 is the estimated dosing time intercept when the drug was administered as an IV 
bolus. For steady state models, C0 is the minimum concentration value occurring within 
the time interval T1 to T2.

# If either T1 or T2 falls within the time range in which samples were taken, but does not 
coincide with an observed data point, then a linear or logarithmic interpolation is 
performed to estimate the corresponding concentration value. Whether a linear or 
logarithmic interpolation is used will depend on the method of AUC calculation e.g. linear 
up log down. 

# If the end time of the interval (T2) occurs after the last measurable concentration and the 
terminal regression (λz) is estimable, then λz is used to estimate the concentration at time 
T2. The log trapezoidal rule will be used to calculate the area from the last observation time 
to the end time of the partial area (T2). If λz cannot be estimated the partial area will not be 
calculated.

Concentrations below the lower limit of quantification (<LLOQ), which are before the last 
quantifiable data point, will be taken as zero for calculating the AUC. Unless otherwise specified 
in the CTP, pre-dose samples that occur before the first drug administration will be assigned a 
time of 0 hours, as if the sample had been taken simultaneously with the study drug 
administration. The same applies to the very first pre-dose sample of a multiple dose study. 

Dose dependent parameters (e.g. CL, Vz) will not be calculated for metabolites.

The Phoenix WinNonlin NCA Core Output will be provided in a separate listing.
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16.1.3 Analysis of PK Parameters

All PK parameters will be listed using the safety population. Subjects that are not included in the 
PK analysis set will be flagged, and the list will be sorted so that they are at the bottom of the 
list.

The PK parameters will also be summarized descriptively per day by dose group using the PK 
analysis set.

The following tables and figures will be provided:

Tables

Individual Pharmacokinetic Parameters of M8891 in Plasma and Descriptive Statistics by 
Treatment after Single Dosing (Cycle 1 Day 1)

Individual Pharmacokinetic Parameters of M8891 in Plasma and Descriptive Statistics by 
Treatment after Multiple Dosing (Cycle 1 Day 15)

Individual Accumulation Ratios of AUC, Ae and Cmax in Plasma and Descriptive Statistics by 
Treatment

Individual Dose Normalized Pharmacokinetic Parameters of M8891 in Plasma and Descriptive 
Statistics after Single Dosing (Cycle 1 Day 1)

Individual Dose Normalized Pharmacokinetic Parameters of M8891 in Plasma and Descriptive 
Statistics after Multiple Dosing (Cycle 1 Day 15)

Figures

Scatter Plots: M8891 Dose-normalized PK Parameter (eg, AUC0-t, AUC0-∞ and Cmax) versus 
Treatment, Single Dose (with linear regression)

Box Plots: M8891 Dose-normalized PK Parameter (eg, AUC0-t, AUC0-∞-, and Cmax) versus 
Treatment, Single Dose

Scatter Plots: M8891 Dose-normalized PK Parameter (eg, AUC, and Cmax) versus Treatment, 
Multiple Dose (with linear regression)

Box Plots: M8891 Dose-normalized PK Parameter (eg, AUC, and Cmax) versus dose

16.1.4 Analysis of Dose Proportionality

For the assessment of dose proportionality, the PK endpoints, AUC0-t, AUC0-∞, AUC0-τ and Cmax
of M8891 will be compared between dose levels for Day 1 and Day 15 separately.
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The PK parameters will be dose normalized

The dose normalized parameters and the overall mean (y-axis) will be plotted over the dose (x-
axis) on the linear scale and logarithmic (both axes) scale using the PK analysis set. The overall 
mean will be calculated on the scale that is used for the plot. 

Modeling on the log transformed scale will be applied to the dose normalized parameters 
including dose as covariate. Dose proportionality will also be checked using the power model, if 
appropriate. The relationship between the PK parameter y and the actual total dose is defined as 
follows:

y = α doseβ

On the log transformed scale this becomes a linear relationship to which a linear regression 
approach can be applied:

log(y) = log (α) + β*log (dose)

The estimate of β and 95% confidence intervals will be computed to quantify dose 
proportionality. If dose proportionality is given, β in theory is equal to 1 and the estimate of the 
model should not deviate strongly from 1. This linear regression will be calculated using the PK 
analysis set.

The SAS code for this analysis can be found in the TLF shells.

16.1.5 Population Pharmacokinetic Analysis

The PK and covariate data from this study may be analyzed jointly with data from other studies 
by nonlinear mixed effect approach, in order to describe the PK concentration time profile; to
identify covariates explaining (part of) the between subject PK variability; and to estimate the
residual PK variability. No standalone PopPK analysis on this trial is planned. For a combined 
PopPK analysis with other studies, more details will be given in a separate Data Analysis Plan
for Population Pharmacokinetic Analysis. The results will be reported separately.
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