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1. INTRODUCTION 
This statistical analysis plan (SAP) describes the planned analysis methods and data 
presentations to be used in tables, figures, and listings (TFLs) for the final analysis to support the 
clinical study report (CSR) for Study MRX-800. This SAP is based on the study protocol 
amendment 3, dated 12 November 2020, and the electronic case report form (eCRF). The SAP 
was finalized before the final analysis. 

The structure and content of this SAP provides sufficient detail to meet the requirements 
identified by the Food and Drug Administration (FDA), European Medicines Agency (EMA), 
and International Conference on Harmonization (ICH) of Technical Requirements for 
Registration of Pharmaceuticals for Human Use: Guidance on Statistical Principles in Clinical 
Trials ((ICH, 1998). All work planned and reported for this SAP will follow internationally 
accepted guidelines, published by the American Statistical Association (ASA, 2018) and the 
Royal Statistical Society ((RSS, 2014), for statistical practice. 

Any deviations from the approved protocol analyses will be documented in either Section 6.1 
(efficacy) and/or Section 7.6 (safety). 

1.1. Study Objectives 

1.1.1. Primary Objective and Endpoints 

1.1.1.1. Primary Objective 

The primary objective of the study is to evaluate the long-term safety of maralixibat in 
participants with cholestatic liver disease, including but not limited to Alagille syndrome 
(ALGS), progressive familial intrahepatic cholestasis (PFIC). 

1.1.1.2. Primary Endpoints 

The primary endpoints of this study are the following safety and tolerability endpoints: 

• Incidence of adverse events (AEs), including serious, nonserious, related, and non-
related AEs 

• Change from study baseline in clinical laboratory tests (hematology, chemistry, 
urinalysis, serum pregnancy test, as appropriate) 

• Change from study baseline in physical examination parameters (temperature, 
systolic and diastolic blood pressure, heart rate, respiratory rate, weight, and height 
assessments) 

• Concomitant treatment/medication usage 

Safety laboratory tests and associated units of measure that will be used for reporting are listed in 
Appendix 1.  

1.2. Study Design 
This is a multicenter, open-label study of maralixibat in participants who have received the 
diagnosis of cholestatic liver disease (including but not limited to ALGS, PFIC, or biliary atresia) 
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1.4. Sample Size Determination 
Because this is an extension study for participants enrolled under previous protocols, the sample 
size is not based on statistical considerations. Participants will remain on study drug until the 
study is terminated by the Sponsor. 
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2. TYPE OF PLANNED ANALYSES 

2.1. Interim Analysis 
Any interim analyses will be for safety reporting. Discussion of any interim outputs are out of 
scope for this SAP. 

2.2. Primary Analysis  
No primary analyses are planned. 

2.3. Final Analysis 
The final analysis will be performed after all participants complete their final protocol-defined 
assessment, including the safety follow-up visit or contact, whichever is later, but not the 
optional long-term follow-up for disease progression, or have early study termination. Please 
refer to Table 1 for the schedule of assessments. 
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3.2. Baseline 
Study baseline will be defined for this study as Screening/Visit 0/Day 0.  

For a particular analysis variable such as a lab parameter or a vital sign test, the baseline is 
defined as the last non-missing observation of the analysis variable from the study the participant 
was previously enrolled in. If results are more than 30 days prior to the screening visit, retests are 
needed per protocol. In such case, the retested results are considered as baseline. 

3.3. Derived Variables 
Select derived variables will be rounded for presentation purposes (see Section 3.9). 

Age (years) at study baseline 

• The reported age in years at baseline (Study Day 0) will be used. 

Age (months) at study baseline 

• The reported age in years and months at baseline (Study Day 0) will be used: 

− Age (months) at baseline = (12 x Reported age in years at baseline) + Reported number 
of months at baseline 

• Partial birth dates are imputed for analysis purposes as described in Section 3.9. 

Age Group at study baseline 

 

 

 

 

 

 

Time since original diagnosis of ALGS, PFIC2, other PFIC (months)  = (date of first 
maralixibat dose – date of original diagnosis) / 30.4375 

Change from study baseline = post-baseline value at any timepoint – value at study baseline 

Change from maralixibat baseline = post-baseline value at any timepoint – value at 
maralixibat baseline 

% Change from study baseline = 100 x change from baseline / value at study baseline 

% Change from maralixibat baseline = 100 x change from baseline / value at maralixibat 
baseline 

Treatment Duration (days) = Date of last dose of study drug on study – Date of first dose of 
study drug on study + 1 day 

For participants who are missing the date of last dose of study drug, the last known contact date 
will be used in the calculation of treatment duration and study drug exposure. 
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Study drug Exposure (days) = Treatment duration (days) – Number of days that a participant 
reported missing both morning and evening doses (between the date of first and last dose) 

Compliance (%) = 100 x Study drug exposure (days) / Treatment duration (days) 
Study drug compliance will not be calculated for participants whose date of last study drug is 
unknown. 

Dose (mg) = 0.001 x Participant’s Weight on date drug dispensed (kg) x Dose (μg/kg) 

Total Dose (mg) = ∑ [ Number of doses takeni x Dose received (mg)i ] 
where,  

i = 1 to k, (k = number of time periods participant is receiving a constant dose) 

Average Daily Dose (mg/day) = Total Dose (mg) / Treatment Duration (days) 

Body Weight, Height and BMI Z-Scores 
Height, weight, and body mass index (BMI) z-scores are based on a participant’s sex and age at 
each scheduled visit. For participants younger than 24 months of age, the World Health 
Organization (WHO) growth charts will be used to derive z-scores (WHO 2000). For participants 
at least 24 months of age, the Centers for Disease Control and Prevention (CDC) growth charts 
will be used to derive z-scores (CDC 2000). 

3.4. Participant Grouping 
Disease groups will be classified into 2 groups for analysis: ALGS and PFIC. These disease 
groups, along with a total column, will be presented for all tables, listings, and figures where 
applicable. 

3.5. Strata and Covariates 
No adjustments for strata or covariates will be included for the analysis of efficacy endpoints.  

3.6. Examination of Participant Subgroups 
Subgrouping of participants based on disease group specified in Section 3.4 will be explored for 
subgroup analyses.  In addition, the following subgroups may be explored: 

• Age 

• Sex 

• Race 

• Ethnicity 

• Body mass index (BMI) 

• Country 

3.7. Adjustment for Multiplicity 
No adjustments for multiplicity will be made.  
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3.8. Missing Data 

3.8.1. Missing Adverse Event Severity/Relationship 

For analysis purposes, the following rules will be applied for missing AE severity or relationship 
to study drug. An AE that does not have a recorded relationship to study drug value will be 
considered as “Related” to study drug. If the severity of an AE is missing, the severity will be 
reported as “Missing”. 

3.9. Data Handling Conventions and Transformations 
All collected data will be presented in listings. Data not subject to analysis according to this plan 
will not appear in any tables or graphs but will be included in the data listings. 

All p values will be displayed in four decimals and rounded using standard scientific notation 
(e.g., 0.xxxx). If there is a p value less than 0.0001, it will be shown in tables as <0.0001. 

Participant Age 

The age of a participant at Study Day 0 (study baseline) will be used to determine the appropriate 
age category for the and PIS. The age of a participant at screening will be used to 
determine the age category for the appropriate ItchRO questionnaire. The same age-appropriate 
instrument will be used for the duration of the study (regardless of subsequent birthdays after the 
baseline/screening visit). 

Prior and Concomitant Treatment Definition and Data Handling 

A concomitant treatment refers to all treatment, including concomitant therapies as well as herbal 
treatments, vitamins, behavioral treatment, non-pharmacological treatment, such as 
psychotherapy, taken between the dates of the first dose of study drug and the end of the 
participant’s participation in the study.  

Treatments that started before the first dose of study drug are considered prior treatments 
whether or not they were stopped prior to the first dose of study drug. Any treatment continuing 
or starting after the first dose of study drug will be considered as concomitant. If a treatment 
starts prior to the first dose of study drug and continues after the first dose of study drug, the 
medication will be considered as both prior and concomitant. 

Medications that treat pruritus include ATC preferred terms of rifampicin, phenobarbital, 
alimemazine, brompheniramine maleate, cetirizine hydrochloride, desloratadine, 
dexchlorpheniramine maleate, dimetindene maleate, ketotifen fumarate, levocetirizine 
dihydrochloride, loratadine, mequitazine, promethazine, promethazine hydrochloride, ornithine 
aspartate, ursodeoxycholic acid, cholestyramine, naltrexone, naltrexone hydrochloride, and 
sertraline. 

Concomitant treatments that are continuing from the predicate studies are copied into the study 
database with start dates entered as the original start date in the predicate study. 

Partial Date Imputation 

If partial dates are recorded, the convention for replacing missing dates for the purpose of 
calculating derived variables is as follows. 
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4. PARTICIPANT DISPOSITION 

4.1. Participant Enrollment and Disposition 
Participant disposition will include tabulations of the number and proportion of participants in 
the analysis population, those who completed study treatment, and those who discontinued early 
from the study (along with reasons for withdrawal). Percentages will be based on the number of 
participants in the Safety Population. The participant disposition tabulation will also include the 
number who were screened for eligibility, the number of screen failures, the number of 
participants enrolled, the number of families with siblings enrolled in the study, along with the 
total number of siblings, and the number of participants in the Safety Analysis Set. 

The number and proportion of randomized and completed participants by country and 
investigative site will also be tabulated. Percentages will be based on the number of participants 
in the Safety Population. 

Study disposition will be tabulated by disease group and overall. 

Study drug accountability and compliance listings will be prepared for all participants, showing 
when the planned dosing schedule was not followed, along with the date and type of dosing 
deviation. Other disposition and study conduct information, including major protocol deviations 
will be listed. 

4.2. Protocol Violation and Deviations 
Protocol deviations will be tracked, recorded, and reviewed prior to database lock, following the 
Protocol Deviation Guidance Plan for this study, including:  

• ICF process or signature/version issue 

• Violation of inclusion/exclusion criteria 

• Study/protocol procedures 

• Dosing error 

• Other deviation from study procedures 

Other protocol deviations may be identified during the study. 

Protocol deviations will be classified as “Important” or “Not Important.” An important deviation 
is one that poses a possible safety issue to the participant or has a potential impact on the 
statistical analysis of the clinical data. A non-important deviation is identified as any protocol 
deviation that does not meet the criteria for an important deviation. Potentially important 
deviations will be reviewed by the Sponsor and Premier to determine the final classification. 
Protocol deviations that are deemed to be “Important” and “Non-Evaluable” (i.e., a deviation that 
has a potential impact on the efficacy analysis) will be classified into a separate category. 
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Study drug accountability will be presented in a participant listing by disease group. Dosing 
details will be listed separately. 

4.4. Prior and Concomitant Medications 

4.4.1. Prior Medications 

Prior medications are defined as any medications taken by a participant prior to the first dose of 
study drug.  

If a medication starts prior to the first dose of study drug and continues after the first dose of 
study drug, it will be considered both prior and concomitant. 

Prior medications will be summarized descriptively by disease group by Anatomical Therapeutic 
Chemical (ATC) drug class Level 2 and preferred name using the number and percentage of 
participants for each indication. A participant reporting the same medication more than once will 
be counted only once when calculating the number and percentage of participants who received 
that medication.  The summary will be ordered alphabetically by ATC medical class and then by 
preferred term in order of descending overall frequency within each ATC medical class.  For 
drugs with the same frequency, sorting will be performed alphabetically. 

For the purposes of analysis, any medication with a start date prior to the first dose of study drug 
will be included in the prior medication summary regardless of when the stop date is. If a partial 
start date is entered, the medication will be considered prior unless the month and year (if day is 
missing) or year (if day and month are missing) of the start date are after the first dose of study 
drug.  Medications with a completely missing start date will be included in the prior medication 
summary, unless otherwise specified. 

Summaries will be based on the Safety Analysis Set. No formal statistical testing is planned. 

All prior medications will be provided in a by participant listing sorted by disease group, 
participant ID number, and administration date in chronological order. 

4.4.2. Concomitant Medications 

Concomitant medications are defined as medications taken at any time during the study after the 
first dose of study drug. Use of concomitant medications will be summarized by disease group 
by ATC drug class Level 2 and preferred name using the number and percentage of participant 
for each indication. A participant reporting the same medication more than once will be counted 
only once when calculating the number and percentage of participants who received that 
medication.  The summary will be ordered alphabetically by ATC medical class and then by 
preferred term in descending overall frequency within each ATC medical class.  For drugs with 
the same frequency, sorting will be performed alphabetically. 

For the purposes of analysis, any medications with a start date prior to or on the first dose of 
study drug and continued to be taken after the first dose of study drug or started after the first 
dose of study drug but prior to or on the last dose date of study drug will be considered 
concomitant medications.  Medications started and stopped on the same day as the first dose or 
the last dose of study drug will also be considered concomitant. Medications with a stop date 
prior to the date of first dose of study drug or a start date after the last dose of study drug will be 
excluded from the concomitant medication summary. If a partial stop date is entered, any 
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medication with the month and year (if day is missing) or year (if day and month are missing) 
prior to the date of first dose of study drug will be excluded from the concomitant medication 
summary. If a partial start date is entered, any medication with the month and year (if day is 
missing) or year (if day and month are missing) after the study drug stop date will be excluded 
from the concomitant medication summary. Medications with completely missing start and stop 
dates will be included in the concomitant medication summary, unless otherwise specified.  

Summaries by disease group will be based on the Safety Analysis Set.  No formal statistical 
testing is planned. 

All concomitant medications (other than per protocol study drugs) will be provided in a by-
participant listing sorted by disease group, participant ID number, and administration date in 
chronological order. 
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5. DEMOGRAPHICS AND BASELINE CHARACTERISTICS 

5.1. Demographics 
Summary statistics for age at baseline, sex, race, ethnicity, country, height, height z-score, 
weight, weight z-score, BMI, and BMI z-score will be presented by disease group and overall. 

Tabulations for age group categories, defined  
will also be presented. Given the small number of participants in the study, age categories may 
be combined for presentation and analysis . Unless otherwise noted, age is the 
participant’s age at the baseline visit for all evaluations and presentations. 

Participants reporting more than 1 race will be counted in a “More than one race” category for 
purposes of tabulating summary statistics for race. 

5.2. Medical History 
Medical history will be collected during screening for disease-specific and general conditions 
(i.e., conditions not specific to the disease being studied) and coded using Medical Dictionary for 
Regulatory Activities (MedDRA) version 25.1 or later. 

A summary of disease-specific medical history will be provided for the Safety Analysis Set.   

Time since disease diagnosis (years) will be calculated by (date of informed consent of study 
drug – date of disease diagnosis)/365.25.  Time since disease diagnosis will be summarized using 
summary statistics for a continuous variable. The other variables will be presented using 
summary statistics for a categorical variable. No formal statistical testing is planned. 

General medical history data will be summarized by System Organ Class (SOC) and Preferred 
Term (PT). 

A by-participant listing of disease-specific and general medical history will be provided by 
disease group and participant ID number in ascending order. 

In deriving the time since disease diagnosis, all partial dates of diagnosis will be identified, and 
the partial dates will be imputed as follows: 

• If day and month are missing but year is available, then the imputed day and month will be 
01 Jan. 

• If day is missing but the month and year are available, then the imputed day will be the first 
day of the month. 

Partial date will not be imputed if the year is missing. 
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6. EFFICACY ANALYSES 

6.1. Change From Protocol-Specified Efficacy Analyses 
All efficacy analyses corresponding to secondary objectives in this extension study were 
exploratory and have been eliminated from this SAP. 
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7. SAFETY ANALYSES 

7.1. Adverse Events and Deaths 

7.1.1. Adverse Event Dictionary 

AEs will be coded using MedDRA v25.1 or later.  SOC, high-level group term (HLGT), 
high-level term (HLT), PT, and lower-level term (LLT) will be provided in the AE dataset. 

7.1.2. Adverse Event Severity 

AEs are graded by the investigator as Grade 1, 2, 3, 4, or 5 according to Common Terminology 
Criteria for Adverse Events (CTCAE) Version 5.0.  The severity grade of events for which the 
investigator did not record severity will be categorized as “missing” for tabular summaries and 
data listings.  The missing category will be listed last in summary presentation. 

7.1.3. Relationship of Adverse Events to Study Drug 

Related AEs are those for which the investigator selected “Related” on the AE CRF to the 
question of “Relationship to Study Drug(s).”  Relatedness will always default to the 
investigator’s choice, not that of the medical monitor.  Events for which the investigator did not 
record relationship to study drug will be considered related to study drug for summary purposes; 
however, by-participant data listings will show the relationship as missing. 

7.1.4. Serious Adverse Events and Deaths 

Treatment-emergent SAEs and SAEs related to study drug will be summarized in the same 
manner as AEs that led to permanent discontinuation of study drug. 

Any deaths that occur during the study will be presented in a participant listing. The listing will 
include participant ID, participant cohort, study drug and dose received at the time of death (or 
the last study drug/dose received prior to death), date of death, number of days between the 
firstst and last dose, MedDRA PT, and relationship to study drug.  SAEs captured and stored in 
the clinical database will be reconciled with the safety database before data finalization. 

7.1.5. Adverse Events Leading to Withdrawal 

AEs that led to permanent discontinuation of study drug will be tabulated by disease group and 
overall. By-participant listings of AEs that led to permanent discontinuation of study drug will 
also be presented. 

7.1.6. Adverse Events of Special Interest 

The following events have been defined as AESIs for participants in this study and had to be 
reported to the sponsor within 24 hours after awareness, irrespective of regulatory seriousness 
criteria or causality: 

• Lipid-soluble vitamin deficiency that required study drug discontinuation. 

• Liver parameter disruption that required study drug interruption and/or dose modification. 





MRX-800 
Statistical Analysis Plan V1.0 

CONFIDENTIAL   Page 29 of 38 

Any event that started before the first dose and worsens in either intensity or frequency or 
changes from non-serious to serious on or after the first dose date will also be designated as a 
TEAE. 

For any participants who die during the study and the date of death is between the date of first 
dose of study drug and the date of study discontinuation (as entered by the site), inclusive, all 
AEs (including those resulting in death) that occur during the study will be considered as TEAEs 
irrespective of the last dose and will be included in the TEAE summaries. 

7.1.7.2. TEAE Data Handling 

If an event worsens in severity during the study, the lower grade event is marked as “Not 
recovered/not resolved” on the AE case report form (CRF) and an end date entered. A new event 
is recorded on the AE CRF with a start date that matches the end date, and the term recorded 
includes “Worsened” (e.g., “Worsened Headaches”). If an event becomes serious, the date that 
the event became serious is recorded on the AE CRF as the End Date of that AE and the Start 
Date of the corresponding SAE.  

For those participating in this extension study, AEs that are ongoing as of the  visit are 
closed-out with a stop date of “ongoing.”. AEs that are continuing from the predicate studies are 
copied into the study database with start dates entered as the original start date in the 
predicate  study. 

7.1.7.3. Incomplete Dates 

If the onset date of the AE is incomplete and the AE stop date is not prior to the first dosing date 
of study drug, then the month and year (or year alone if month is not recorded) of onset 
determine whether an AE is treatment emergent.  The event is considered treatment emergent if 
both of the following 2 criteria are met: 

• The AE onset is the same as or after the month and year (or year) of the first dosing date of 
study drug, and 

• The AE onset date is the same as or before the month and year (or year) of the date 
corresponding to  after the date of the last dose of study drug. 

An AE with completely missing onset and stop dates or with the onset date missing and a stop 
date later than the first dosing date of study drug will be considered to be treatment emergent.  In 
addition, an AE with the onset date missing and incomplete stop date with the same or later 
month and year (or year alone if month is not recorded) as the first dosing date of study drug will 
be considered treatment emergent. 

For the partial dates of AE onset or stop, they will be imputed as follows: 

• If day and month are missing but year is available, then the imputed day and month will be 
01 Jan. 

• If day is missing but the month and year are available, then the imputed day will be the first 
day of the month. 

• Partial date will not be imputed if the year is missing. 
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7.1.8. Summaries of Adverse Events and Death 

The number and percentage of participants who experienced the AEs described below will be 
provided and summarized by disease group and overall by SOC and PT unless otherwise 
indicated: 

• TEAEs 

• TEAEs of Grade 3 or higher (by SOC, PT, and maximum severity) 

• Treatment-related TEAEs 

• Serious TEAEs 

• Serious TRAEs  

• Serious treatment-related TEAEs 

• TEAEs that led to discontinuation of study drug 

• TEAEs that led to death 

• AESIs  

A brief, high-level summary of AEs described above will be provided by the number and 
percentage of participant who experienced the above AEs. 

Multiple events will be counted only once per participant in each summary.  AEs will be 
summarized and listed first in alphabetic order of SOC and then by PT in descending order of 
total frequency within each SOC.  For summaries by severity, the most severe severity will be 
used for those AEs that occurred more than once in a given participant during the study.   

In addition to the above summary tables, TEAEs, TEAEs of Grade 3 or higher, serious TEAEs, 
TEAEs that led discontinuation of study drug, and AESIs will be summarized by PT only in 
descending order of total frequency within indication. 

Furthermore, data listings will be provided for the following: 

• All AEs, indicating whether the event is treatment-emergent 

• All AEs of Grade 3 or higher 

• TRAEs 

• TRAEs of Grade 3 or higher 

• AESIs 

• SAEs 

• AEs that led to death (i.e., outcome of death) 

• AEs that led to discontinuation of study drug 

• AEs that led to temporary interruption of study drug 

• AEs that led to dose reduction of study drug 
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If there are no participants who meet the criteria for any of these listings, the listing will be 
generated and will contain a statement, “No <criteria> were reported.” for example, if there are 
no AEs that led to death on study, the statement would be “No AEs that led to death were 
reported. 

7.2. Laboratory Evaluations 
Clinical safety laboratory data collected during the study will be analyzed and summarized using 
both quantitative and qualitative methods.  Summaries of laboratory data will be provided for the 
Safety Analysis Set and will include data collected up to the last dose of study drug plus  
for participant who have permanently discontinued study drug or all available data at the time of 
the database snapshot for participants who were ongoing at the time of an interim analysis.  The 
analysis will be based on values reported in conventional units.  When values are below the 
LOQ, they will be listed as such, and the closest imputed value will be used for the purpose of 
calculating summary statistics.  Hemolyzed test results will not be included in the analysis, but 
they will be listed in by-participant laboratory listings. 

A by-participant listing for laboratory test results will be provided by participant ID number and 
time point in chronological order for hematology, serum chemistry, and urinalysis separately. 

No formal statistical testing is planned. 

7.2.1. Summaries of Numeric Laboratory Results 

Descriptive statistics will be provided by disease group, and overall for each laboratory test 
specified in the study protocol as follows: 

• Baseline values  

• Values at each postbaseline time point 

• Change from baseline at each postbaseline time point 

A baseline laboratory value will be defined as the last measurement obtained on or prior to the 
date/time of first dose of study drug.  Change from baseline to a postbaseline visit will be defined 
as the visit value minus the baseline value.  The mean, median, Q1, Q3, minimum, and 
maximum values will be displayed to the reported number of digits; SD values will be displayed 
to the reported number of digits plus 1. 

The number and proportion of participants with potentially clinically important (PCI) values for 
select laboratory tests (Appendix 2) will be presented by study visit and disease group. 

7.2.2. Shifts Relative to the Baseline Value 

For all laboratory tests, shift tables will be presented by showing changes in results from baseline 
value (low, normal, and high) to each visit (low, normal, and high) and also to the worst 
postbaseline result (either low, normal, and high or low and high).  A participant would have a 
worst postbaseline result of normal if all postbaseline results are within the normal reference 
range.  The value of “low and high” would be used if the participant has postbaseline values that 
are below the normal reference range at one visit and above the normal reference range at 
another visit. 
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7.3. Body Weight, Height, and Vital Signs 
Descriptive statistics will be provided for body weight, height, BMI, and vital signs (e.g., 
temperature, systolic and diastolic blood pressure, heart rate, and respiratory rate at all time 
points outlined in the schedule of assessments) by disease group and overall as follows: 

• Baseline value 

• Values at each postbaseline time point 

• Change from baseline at each postbaseline time point 

A baseline value will be defined as the last available value collected on or prior to the date/time 
of first dose of study drug.  Change from baseline to a postbaseline visit will be defined as the 
postbaseline value minus the baseline value.  Body weight and vital signs measured at 
unscheduled visits will be included for the baseline value selection.  

No formal statistical testing is planned. 

Weight, height, and BMI measurements will also be summarized as a z-score for a participant’s 
age and sex. The number and proportion of participants with PCI values for select vital signs will 
be presented by study visit and disease group. The PCI criteria for these vital signs are presented 
in Appendix 3. 

A by-participant listing of vital signs will be provided by participant ID number and time point in 
chronological order.  Body weight, height, and BMI will be included in the vital signs listing, if 
space permits.  If not, they will be provided separately.  Since height is planned to be collected 
only at Screening, it will only be listed. 

7.4. Electrocardiogram Results 
No electrocardiogram test is planned in this study. 

7.5. Other Safety Measures 

7.5.1. Liver Ultrasound 

Liver ultrasound (or MRI) results will be presented in by-participant listings. 

7.6. Change From Protocol-Specified Safety Analyses 
There are no planned changes from the protocol specified analyses. 
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8. PHARMACOKINETIC ANALYSES 
Due to the extension nature of this study, pharmacokinetic analyses will not be conducted. 
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10. SOFTWARE 
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APPENDICES 

Appendix 1:  Listing of Safety and Efficacy Laboratory Analytes 

 
ALP=alkaline phosphatase; ALT=alanine aminotransferase; aPTT=activated partial thromboplastin time; APRI=AST to platelet 
ratio index; AST=aspartate aminotransferase; β-hCG=beta human chorionic gonadotropin; FGF-19=fibroblast growth factor 19; 
FIB-4=fibrosis-4; GGT=gamma-glutamyl transferase; HDL-C=high density lipoprotein cholesterol; INR=international 
normalized ratio; LDL-C=low density lipoprotein cholesterol; MCH=mean corpuscular hemoglobin; MCHC=mean corpuscular 
hemoglobin concentration; MCV=mean corpuscular volume; PT=prothrombin time; RBP=Retinol binding protein: SGOT=serum 
glutamic-oxaloacetic transaminase; SGPT=serum glutamic-pyruvic transaminase; WBC=white blood cell 
 
a Blood samples for the analysis of lipid panel and lipid soluble vitamins should be drawn prior to administration of 
vitamin supplementation. Blood samples for the analysis of cholestasis biomarkers and lipid panel should be 
drawn as much as possible approximately 4 hours after food or formula (water intake is permitted if necessary but 
not recommended). Other biomarkers [e.g., lysophosphatidic acid (LPA)] may be measured. At the discretion of 
the Sponsor, samples will be collected and appropriately stored for subsequent analysis, as needed. 
b Will be performed on abnormal findings unless otherwise specified. 
c Oxalate will be assessed at  and EOT/ET. 
d Spot tests on creatinine and oxalate levels will be done to monitor for signs of nephrolithiasis. 
A serum storage sample is collected for the analysis of cholestasis biomarkers as determined by the 
Sponsor. 
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Appendix 2:  Criteria for Potentially Clinically Important Laboratory Tests 

Laboratory Parameter SI Units 
Conversion 

 Factora 
Traditional 

 Units 
PCI Criteriab 

Low Values 
PCI Criteriab 
High Values 

Hematology 
Hemoglobin           F g/L 0.1 g/dL < 100 — 

     M     < 120  
Hematocrit             F ratio 100 % ≤ 32% and 

≥3%  decrease 
from baseline 

— 

     M    ≤ 37% and 
≥3%  decrease 
from baseline 

 

White cell count 109/L 1 103/µL ≤ 2.5 ≥ 15 
Eosinophils 
absolute cell count 

109/L 1 103/µL — ≥ 1.50  

Neutrophils 
absolute cell count 

109/L 1 103/µL ≤ 1.50 ≥ 12.0 

Lymphocyte 
absolute cell count 

109/L 1 103/µL ≤ 0.8 ≥ 4.0 

Platelet count 109/L 1 103/µL ≤ 75 ≥ 700 
Chemistry 

Albumin g/L 0.1 g/dL < 28 — 
Alkaline phosphatase U/L 1 U/L — ≥ 2 × UNL 
ALT U/L 1 U/L — ≥ 3 × UNL 
AST U/L 1 U/L — ≥ 3 × UNL 
Blood urea nitrogen mmol/L 2.8011 mg/dL — > 1.4 × UNL 
Calcium mmol/L 4.008 mg/dL < 1.97 > 2.77 

Cholesterol mmol/L 38.6698 mg/dL — > 7.75  
Creatinine µmol/L 0.0113 mg/dL — > 1.4 × UNL 
Glucose, fasting mmol/L 18.015 mg/dL < 3.0 > 7.6 
Potassium mmol/L 1 mEq/L < 3.3 > 5.5 
Sodium mmol/L 1 mEq/L < 130 > 150 
Total bilirubin µmol/L 0.0585 mg/dL — > 1.5 × UNL 

Urinalysis 
Protein — — — — ≥ 2 + 
Glucose — — — — ≥ 1 + 

a Conversion factor is the multiplication factor to convert from SI units to traditional units.  
b  Criteria refer to SI units. 
F = female, LNL = lower normal limit of laboratory reference range; M = male, PCI = potentially clinically important; 
SI = Le Système International d'Unités (International System of Units); UNL = upper normal limit of laboratory reference range. 
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Appendix 3:  Criteria for Potentially Clinically Important Vital Signs 

Parameter Flag 
Criterion 

Observed Value 

Systolic blood pressure (mmHg)  
High ≥ 150 

Low ≤ 90 

Diastolic blood pressure (mmHg)  
High ≥ 100 

Low ≤ 50 

Heart rate (bpm) 
High ≥ 110 

Low ≤ 50 

Body temperature (oC) 
High ≥ 38 

Low < 35 

 

 
 


