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1. Purpose
This statistical analysis plan (SAP) describes the statistical methods to be used during the 
reporting and analysis of data collected under a trial conducted by OrganOx Ltd.: “A multicenter 
randomized controlled trial to compare the efficacy of ex-vivo normothermic machine perfusion 
with static cold storage in human liver transplantation protocol” (Clinical Trial Protocol ID #: 
WP01).

2. Scope
This SAP should be read in conjunction with the study protocol and electronic case report forms 
(eCRF). This version of the plan has been developed with respect to the clinical protocol version 
10.0, dated 24 June 2016. Any further changes to the protocol or eCRF may necessitate updates 
to the SAP.

3. Applicable Documents
Document Number Document Title
WP01 A multicenter randomized controlled trial to compare the 

efficacy of ex-vivo normothermic machine perfusion with static 
cold storage in human liver transplantation

4. Software
All tables, listings and figures will be produced using SAS Version 9.3 (SAS Institute, Cary, 
NC.) or a later version of SAS.  All output will be in Microsoft Word or RTF format.  

5. Definitions
ALP
ALT
AST
CRF
DBD
DCD
EAD
GGT
ICU
INR

-
-
-
-
-
-
-
-
-
-

Alkaline Phosphatase
Alanine Aminotransferase
Aspartate Transaminase
Case Report Form
Donation after Brain Death
Donation after Circulatory Death
Early Allograft Dysfunction
Gamma-Glutamyl Transferase
Intensive Care Unit
International Normalized Ratio

IQR - Interquartile Range
NMP - Normothermic Machine Perfusion
PNF
SAP

-
-

Primary Non-Function
Statistical Analysis Plan
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SCS
VAS

-
-

Static Cold Storage
Visual Analog Scale

6. Trial Objectives
The trial objectives are: 

1. To compare the effect of NMP to SCS in preventing preservation-related graft injury 
2. To compare graft and subject survival between NMP and SCS livers. 
3. To compare evidence of post-reperfusion syndrome between NMP and SCS livers on 

transplantation. 
4. To compare biochemical liver function between NMP and SCS livers. 
5. To compare evidence of ischemia-reperfusion injury between NMP and SCS livers. 
6. To compare evidence of biliary complications between NMP and SCS livers. 
7. To assess the feasibility and safety of NMP as a method of organ storage and 

transportation. 
8. To compare organ utilization between NMP and SCS livers. 
9. To assess the health economic implications of normothermic liver perfusion. 

7. Trial Hypotheses
The primary analyses will be performed on all transplanted subjects. The primary endpoint in 
this study is severity of immediate graft injury as measured by early allograft dysfunction 
(EAD). The hypothesis can be written as follows: 

H0: EADNMP EADSCS
HA: EADNMP < EADSCS,

where EAD is a binary outcome defined by the presence of one of the following 3 outcomes [1]: 

-transplant 
-transplant 

3. ALT or AST > 2000 IU/L within the first 7 days post-transplant 

No formal hypothesis testing will be done for the secondary endpoints. 

8. Trial Success Criteria
A one-sided 25 will be used to test the primary endpoint. That is, if 
the hypothesis test results in a one-sided p-value that is less than 0.025, the study will be 
considered a success. 
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9. Trial Design
This is a multi-center, randomized, controlled, non-blinded clinical trial comparing NMP versus 
SCS for organ preservation prior to liver transplantation. 

9.1 Randomization
Donor livers will be randomly assigned to NMP or SCS with 1:1 allocation as per a computer 
generated randomization schedule using variable block randomization using the following 
stratification factors: participating (recipient) center and donor type (DBD or DCD). The 
randomization schedule will be created by the study statistician, and will remain confidential.

Allocation concealment will be ensured by use of central computerized randomization. 
Allocation will not be revealed until the recipient has been recruited to the trial and donor and 
recipient inclusion/exclusion criteria have been recorded. Random permuted block length will be 
used; block sizes will not be disclosed.

Prior to randomization, the local Investigator will confirm the availability of the investigational 
metra® device. Once informed consent has been verified from the potential recipient of an organ 
and recipient and donor inclusion and exclusion criteria has been confirmed, the local recipient 
investigative site staff will proceed with randomization. Recipients will be considered enrolled in 
the study once a randomized liver has been assigned and there is an attempt to transplant the 
randomized liver. An attempt to transplant a liver is considered when there is knife-to-skin 
contact in the operating room during the recipient transplant procedure. A subject is considered 
to be transplanted when there is reperfusion of the donor liver in the recipient subject.

9.2 Re-Randomization
Because there is the potential for a donor liver to be randomized and the intended recipient to not 
receive the liver, the randomization schedule has been built such that the randomization 
assignment is unique to a donor liver, not a recipient. That is, if the intended recipient is unable 
to receive the liver and a new recipient is identified, the randomization assignment that was 
initially assigned remains, even if the new recipient is at a different site than the initial recipient.

It is also possible that a donor could be identified as one type (either DBD or DCD), and then 
switch to the other type after randomization has occurred. As in the previously mentioned 
scenario, the initial randomization assignment will be kept and it will be documented that the 
initial donor type has switched. See Section 11.5 for specific analysis plans in these instances.

9.3 Blinding
While it is not possible to blind the local Investigators to the method of organ preservation, 
Histopathologists at the central laboratory interpreting the biopsy specimens will remain blinded 
to the randomization group to the extent possible.
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10. Sample Size Considerations
Power calculations of the superiority of NMP versus SCS were based on a test of inequality for 
two proportions using a pooled Z-test and one-sided 25.

The following assumptions were considered:

EADNMP=10%

EADSCS=25%

Based on the above assumptions, it is estimated that 266 (approximately 356 total sample 
size considering approximately 25% attrition) transplanted livers will provide 90% overall 
power. Power calculations were conducted using PASS 14. Power for the primary analysis 
based on logistic regression is similar to this, and stratification based on sites will provide 
additional power if site is prognostic. 

11. Data Structure and Handling

11.1 Data Handling and Transfer
Data management will be undertaken by NAMSA. NAMSA Biostatistics will be provided access 
to download SAS datasets or will be provided them upon request.

Programming of analysis datasets, tables, figures, and listings will be conducted during the data 
management phase of the study. Tables, figures, and listings may be reviewed prior to final data 
lock for data review. Any data values requiring investigation or correction will be identified, and 
protocol deviations will be reviewed. The final run of outputs will take place after the data are 
deemed final.

11.2 Missing Data
Endpoints may be missing because results of any of the 3 components of the EAD score are not 
analyzable, or because subjects have died, refused follow-up, or have withdrawn from the study.
Section 12.5.1.3 outlines additional clinical decision techniques that will be used for those 
enrolled recipients where the endpoint is missing.  If EAD is still unable to be determined after 
using these techniques, imputation methods will be used.  Analyses that include imputation for 
missing data, are considered the standard analyses and will be used to analyze the primary 
endpoint.

Every effort will be made to obtain information regarding EAD for all recipients. If unavailable, 
the sponsor will report the reason for recipients with missing endpoint data. If the recipient is 
missing data and EAD cannot be determined using the additional clinically justified decision 
rules, the EAD endpoint will be imputed using baseline characteristics (i.e. treatment group, 
center, and donor type (DCD/DBD) as well as all available components of EAD collected during 
study follow-up (bilirubin, INR, and ALT/AST). This will be based on multiple imputation via
full conditional specification imputation with the variables listed as above with logistic 
regression (and the endpoint listed last). Individual covariates may be omitted to still allow for 
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imputation of the endpoint for the full randomized cohort if there are fitting issues with the 
covariate imputation process. An augmented likelihood approach will be used if there are fitting 
issues due to the separation or quasi-separation of data points. Imputation will be performed for 
100 data sets. In line with multiple imputation, imputed data sets will be appropriately combined 
to produce a single estimate of treatment effect, along with the associated p-value for the 
hypothesis test. 

Additional sensitivity analyses could include “completers only”, last observation carried 
forward, and/or mixed models.

11.3 Visit Windows
The following outlines the scheduled visits post-transplant and the eligibility window:

Visit Timing (from end of transplant procedure)

Day 1 12-24 hours

Day 2 24-48 hours

Day 3 48-72 hours

Day 4 72-96 hours

Day 5 96-120 hours

Day 6 120-144 hours

Day 7 144-168 hours

Day 10 216-288 hours

Day 30 30 days ± 7 days

Month 3 3 months ± 14 days

Month 6 6 months ± 14 days

Month 12 12 months ± 30 days

11.4 Pooling of Data 

11.4.1 Across Trial Sites
Up to 15 sites will enroll recipients in the study. Statistical investigation of the homogeneity of 
results across investigational sites will be performed in order to ensure the poolability of results 
to address the primary endpoint. Statistical analyses used to assess the site by treatment
interaction will be tested at a significance level of p=0.10.

11.4.2 Across Donor Types
Livers received from both DBD and DCD donors will be included in this study. Statistical 
investigation of the homogeneity of results across donor type will be performed in order to 
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ensure the poolability of results to address the primary endpoint. Statistical analyses used to 
assess the donor type by treatment interaction will be tested at a significance level of p=0.10.

11.5 Sensitivity Analysis
As mentioned in section 9.2, there may be instances where a donor type was reported as either 
DBD or DCD prior to randomization and then after the randomization is assigned, the donor type 
converts. Also, there may be a scenario where a liver is randomized within a stratification factor 
that is not actually appropriate for the liver (i.e., randomized in the DBD arm but actually a DCD 
liver). In both of these instances, subjects will be analyzed for the primary analysis in the original 
donor type group that the randomization assignment was based on. As a sensitivity analysis, 
those that switched donor types will be analyzed in the donor type group that they switched to, or 
those that were inappropriately randomized in the wrong stratification group will be analyzed in 
the correct donor type group, and the analysis will be re-run. If there is no significant impact on 
the results, subjects will be analyzed according to their original donor type group for all relevant 
analyses. A similar approach will be taken to investigate the impact of those donor livers that 
were randomized to the NMP arm, and needed to be converted to SCS at some point during the 
transport process. Additionally, sensitivity analyses will be conducted to demonstrate the impact 
on primary endpoint results using multiple imputation for EAD status that is unable to be 
confirmed by complete labs or at least 1 lab value meeting criteria for EAD.

12. Statistical Analyses

12.1 General Considerations
Continuous measures will be summarized with sample size, mean, median, standard deviation, 
minimum, and maximum; categorical measures will be presented with the counts and 
percentages of subjects in each category. Exact 95% binomial confidence intervals will also be 
computed and presented for binomial variables; such as EAD.

The date of attempted transplant will be considered study day 1.

Both DRI and MELD scores will be calculated outside of the database using the following 
calculations:

age) + (0.079 if COD = anoxia) + (0.145 if COD = CVA) + (0.184 if COD = other) + (0.176 if race = African 
American) + (0.126 if race = other) + (0.411 if DCD) + (0.422 if partial/split) + (0.066 ((170–height)/10)) + (0.105 
if regional share) + (0.244 if national share) + (0.010 × cold time)]. (Feng, 2006)

Given the data collected in the OrganOx study, the following gives specific detail on fields 
collected and how they are used to calculate DRI:

Field in database Parameter in Feng,2006 calculation
Cause of death:
CVA CVA
Anoxia Anoxia
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Hypoxia Anoxia
Trauma reference
Other Other

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

Partial/Split excluded from study

Location
Local reference
Regional Regional
National National

Cold time all livers will be assumed to have a stored cold time 
Of 8 hours (which is the reference), thus no 
coefficient will be included for cold time.

MELD Score = 0.957 x Loge(creatinine mg/dL) + 0.378 x Loge(bilirubin mg/dL) + 1.120 x Loge(INR) + 0.643

The MELD score is then multiplied by 10 and rounded to the nearest whole number.  Any lab 
values that are less than 1 are set to 1 one for the purpose of the calculation, and the maximum 
serum creatinine considered is 4.0 (values over 4.0 are set to 4.0). If a recipient had dialysis 
twice in the week prior to the serum creatinine test or received 24 hours of continuous veno-
venous hemodialysis (CVVHD) within the prior 7 days, the serum creatinine value is also set to 
4.0 for the purposes of the calculation (https://www.unos.org/wp-
content/uploads/unos/MELD_PELD_Calculator_Documentation.pdf).  

The maximum MELD score is 40.  For recipients with an initial MELD score greater than 11, 
then MELD score is then re-calculated as follows:

MELD Score = MELD(i) + 1.32*(137-Na) – (0.033*MELD(i)*(137-Na))

Sodium values less than 125 mmol/L will be set to 125, and values greater than 137 mmol/L will 
be set to 137.  (see Appendix)
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12.2 Analysis Populations
The primary endpoint will be analyzed among all transplanted subjects.

12.3 Subject Disposition
Subject disposition will be presented by:

Summary of subjects (completed and expected) per office visit and completed outcome 
data from obtained medical records.
Summary of discontinuation in the study and reason for discontinuation.

12.4 Demographics and Baseline Characteristics
Demographics and baseline characteristics of enrolled subjects will be summarized. These 
factors will include (but not be limited to): 

Age
Gender
Ethnicity
Race

12.5 Primary Analysis

12.5.1 Primary Objective
The primary objective of this study is to compare the effect of NMP to SCS in the prevention of 
preservation injury and graft dysfunction, as measured by early allograft dysfunction (EAD).

12.5.1.1 Endpoint Definition
The primary endpoint in this study is the severity of immediate graft injury as measured by EAD
in the NMP group as compared to SCS.

12.5.1.2 Hypothesis and/or parameters to be estimated
The primary endpoint analysis will be performed on all transplanted subjects. The objective of 
the primary analysis is to show EAD in the NMP cohort less than the observed EAD rate from 
the SCS cohort. The hypothesis can be written as follows:

H0: EADNMP SCS
HA: EADNMP < EADSCS,
where EAD is a binary outcome defined by the presence of one of the following 3 outcomes 
[1]: 

-transplant 
-transplant 

3. ALT or AST > 2000 IU/L within the first 7 days post-transplant 
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12.5.1.3 Data Collection and Analysis Methods
Serum bilirubin at day 7 post-transplant, International normalized ratio at day 7 post-transplant, 
and ALT or AST within the first 7 days post-transplant (collectively “Lab Values”) are all 
reported on the Inpatient Stay (Day 1 through Day 10 Follow-up) CRF. In the event that a 
recipient is missing information for the endpoint, the following techniques will be employed to 
impute the primary endpoint outcome for the recipient:

a. If day 7 INR is missing and day 6 is available, the day 6 value will be used.
b. If a recipient has been discharged from hospital prior to day 7 post-transplant and the 

recipient had complete Lab Values before discharge that did not meet the definition 
of EAD, the recipient will be considered to not have an EAD event.

c. If the last INR value recorded for a recipient is less than the threshold for EAD and 
the recipient has complete Lab Values for all other components of EAD that do not 
meet the definition of EAD, the recipient will be considered to not have an EAD 
event. Available follow-up Lab Values must also be below the threshold and no re-
admissions reported to be considered to not have an EAD event.

The primary analysis will be a logistic model, adjusted for participating (recipient) center using 
SAS proc logistic or a similar procedure. Significance for the treatment effect will be 
assessed by the p-value associated with the treatment group assignment.

12.6 Secondary Endpoints
All secondary endpoints will be assessed for all transplanted subjects with analyzable results. No 
formal statistical hypothesis testing will be performed.

During preparation of the 30-day clinical study report, it was discovered that the outcome 
measures for secondary endpoints #6 and #7 were inadvertently switched during preparation of 
the study protocol; therefore, the correct outcome measures for these endpoints have been 
updated and are reported below. 

12.6.1 Secondary Objective #1
To compare graft and subject survival between NMP and SCS livers.  

12.6.1.1 Endpoint Definition
The following compose the secondary objective #1: 1) Primary non-function rates: irreversible 
graft dysfunction requiring emergency liver replacement during the first 10 days after liver 
transplantation; 2) Graft survival rates at 30 days, 3 months, and 6 months following 
transplantation; and 3) Subject survival rates at 30 days, 3 months, and 6 months following 
transplantation. 

12.6.1.2 Hypothesis and/or parameters to be estimated
No formal statistical hypothesis testing will be performed for the secondary endpoint. Primary 
non-function, graft survival, and subject survival will be reported.



OrganOx Ltd. A multicenter randomized controlled trial to compare the efficacy of ex-vivo normothermic machine perfusion with static cold 
storage in human liver transplantation
Statistical Analysis Plan Version 4.0

Ver 4.0 09SEP2020 CONFIDENTIAL Page 13 of 18

12.6.1.3 Data Collection and Analysis Methods
The time of knife-to-skin contact (used as study day 0) is collected on either the Transplant 
Operation NMP or Transplant Operation SCS CRF. Primary Graft Non-Function (Yes/No) is 
reported on the Inpatient Stay (Day 1 through Day 10 Follow-up) CRF as well as the date of 
primary graft non-function. The day 30, 3 month, and 6 month follow-up assessment forms have 
information regarding graft survival (yes/no) and graft failure dates, and the Adverse Event. The
end of study CRFs report whether or not a subject is deceased.   

The incidence of primary non-function rates will be measured, as well as the Kaplan-Meier rate 
and corresponding 95% confidence interval based on Greenwood’s formula for both graft 
survival and subject survival.

12.6.2 Secondary Objective #2
To compare evidence of post-reperfusion syndrome between NMP and SCS livers on 
transplantation.

12.6.2.1 Endpoint Definition
Secondary endpoint #2 is the assessment of mean arterial pressure (MAP) pre- and post-
reperfusion and requirement for vasopressor use. 

12.6.2.2 Hypothesis and/or parameters to be estimated
No formal statistical hypothesis testing will be performed for the secondary endpoint. 
Occurrence of post-reperfusion syndrome and use of vasopressors will be reported within each 
treatment arm.

12.6.2.3 Data Collection and Analysis Methods
Both occurrence of post-reperfusion syndrome and use of vasopressors will be collected and 
reported on the Transplant Operation NMP and Transplant Operation SCS CRF.  

The incidence of post-reperfusion syndrome and use of vasopressors will be measured. Post-
reperfusion syndrome is defined as a decrease in mean arterial pressure (MAP) of more than 
30% from the baseline value for more than one minute during the first five minutes after 
reperfusion.

12.6.3 Secondary Objective #3
To compare biochemical liver function between NMP and SCS livers. 

12.6.3.1 Endpoint Definition
The components of secondary endpoint #3 are: 1) Bilirubin, GGT, ALT, AST, ALP, and INR at 
days 1-7, day 30, month 3, and month 6 post-transplant.; and 2) Lactate at days 1-7 while the 
subject is in ICU.  
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12.6.3.2 Hypothesis and/or parameters to be estimated
No formal statistical hypothesis testing will be performed for the secondary endpoint. Statistics 
for Bilirubin, GGT, ALT, AST, ALP, and INR at the different time points will be summarized, 
as well as lactate.  

12.6.3.3 Data Collection and Analysis Methods
All variables of interest will be collected and reported on in the Inpatient Stay (Day 1 through
Day 10 – Follow-up) CRF. In addition, Bilirubin, GGT, ALT, AST, ALP, and INR are also 
reported on the 30 Day Follow-up, 3 Month Follow-Up, and 6 Month Follow-Up CRFs.

The mean, median, min, max, and interquartile range (IQR) will be summarized for all variables 
at all appropriate time points.

Data that are not required will be reported for those subjects with data available.  

12.6.4 Secondary Objective #4
To compare evidence of ischemia-reperfusion injury between NMP and SCS livers. 

12.6.4.1 Endpoint Definition
Post-reperfusion biopsies will be compared to baseline pre-reperfusion biopsies and graded 
according to standard histological criteria. 

12.6.4.2 Hypothesis and/or parameters to be estimated
No formal statistical hypothesis testing will be performed for the secondary endpoint, however
evidence of ischemia reperfusion injury between NMP and SCS livers will be reported.

12.6.4.3 Data Collection and Analysis Methods
Post-reperfusion biopsies will be compared to baseline pre-reperfusion biopsies and graded 
according to standard histological criteria and collected on the Core Lab CRF.

12.6.5 Secondary Objective #5
To compare evidence of biliary complications between NMP and SCS livers. 

12.6.5.1 Endpoint Definition
Incidence of biliary investigations and/or interventions between 7 days and 6 months post-
transplant. 
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12.6.5.2 Hypothesis and/or parameters to be estimated
No formal statistical hypothesis testing will be performed for the secondary endpoint; however, 
incidence of biliary investigations and/or interventions will be reported.  

12.6.5.3 Data Collection and Analysis Methods
Date of knife-to-skin contact is available on either the Transplant Operation NMP or Transplant 
Operation SCS CRF. The ‘Action Taken’ and ‘If biliary investigation checked: Was there a 
biliary intervention’ on the Adverse Event CRF as well as the Date of onset of the event are used 
to calculate time to event

The Kaplan-Meier rate and corresponding 95% confidence interval based on Greenwood’s 
formula will be reported at 7-days, 30-days, 3-months, and 6-months post-transplant.

12.6.6 Secondary Objective #6
To assess the feasibility and safety of NMP as a method of organ storage and transportation. 

12.6.6.1 Endpoint Definition
Incidence of one or more of the following per randomized liver: (i) EAD; (ii) discard (non-
transplant) of a retrieved liver; (iii) primary non-function. 

12.6.6.2 Hypothesis and/or parameters to be estimated
No formal statistical hypothesis testing will be performed for this secondary endpoint; however, 
the following composite measure will be reported: incidence of one or more of the following per 
randomized liver: (i) EAD; (ii) discard (non-transplant) of a retrieved liver; (iii) primary non-
function.

12.6.6.3 Data Collection and Analysis Methods
The Inpatient Stay (Day 1 through Day 10 Follow-up) CRF contains all variables to report on 
EAD as well as primary non-function. The Study Withdrawal Form CRF contains all variables 
pertaining to the discard (non-transplant) of a retrieved liver.

The incidence of either EAD, discard of a retrieved liver, or primary non-function will be 
measured.

12.6.7 Secondary Objective #7
To compare organ utilization between NMP and SCS. 

12.6.7.1 Endpoint Definition
Incidence of livers randomized but not transplanted and reasons for not-transplanting.
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12.6.7.2 Hypothesis and/or parameters to be estimated
No formal statistical hypothesis testing will be performed for the secondary endpoint, however, 
incidence of livers randomized but not transplanted will be reported for both NMP and SCS.

12.6.7.3 Data Collection and Analysis Methods
All relevant information to this endpoint can be found on the Study Withdrawal Form CRF 
(Questions: ‘Reason for Study Withdrawal’, ‘If liver not suitable for retrieval’, ‘If liver discarded 
before transportation’, ‘If liver discarded following transportation’,  and ‘If subject was not 
eligible to proceed with transplant’).

The incidence of livers randomized but not transplanted will be reported.

12.6.8 Secondary Objective #8
To assess the health economic implications of normothermic liver perfusion. 

12.6.8.1 Endpoint Definition
Logistical and healthcare costs (length of stay in ICU and hospital) and quality of life measures. 

12.6.8.2 Hypothesis and/or parameters to be estimated
No formal statistical hypothesis testing will be performed for the secondary endpoint, however, 
the following will be reported: length of stay in high level care (ICU) post-transplant, total length 
of hospital stay post-transplant, and mobility, self-care, usual activities, pain/discomfort, 
anxiety/depression, and VAS score (all part of the EQ-5D).

12.6.8.3 Data Collection and Analysis Methods
Length of stay in high level care (ICU) post-transplant as well as total length of hospital stay 
post-transplant are reported on the Discharge Form CRF. The Mobility, Self-Care, Usual 
Activities, Pain/Discomfort, Anxiety/Depression, and VAS Score are all reported on the EQ-5D 
CRF.

Length of hospital stay (total and in ICU) will be summarized continuously. The EQ-5D 
measures will be summarized at each available time point. Mobility, self-care, usual activities, 
pain/discomfort, and anxiety/depression are all categorical variables and will be reported as such.
VAS Score is continuous and will be summarized appropriately.  

12.7 Exploratory Analyses
A logistic regression model will be used to examine the possible explanatory effects of baseline 
subject characteristics (in the presence of the treatment indicator variable), namely: race, age, 
gender, and number of liver transplants received (primary or secondary).

Secondary analysis may be stratified by recipient center and donor type (DBD or DCD) for 
exploratory purposes.
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Additional exploratory analyses will include those that assess a learning curve or enhanced 
training effect.

12.8 Subgroup Analyses
Subgroup analyses will be performed for donor type (DBD vs. DCD), by Donor Risk Index 
(DRI), and by duration of machine preservation in the NMP arm of the trial.

Additional subgroup Analyses may be performed.

12.9 Safety Analysis

12.9.1 Enrollment Expansion Request
After 30-day safety data is available for the first 10 subjects, an IDE supplement including a 
clinical report summarizing the demographics, screening/testing results, and safety data for all 
enrolled subjects, including but not limited to the first 10 subjects, will be submitted. Safety data 
will include detailed descriptions, as well as supporting information regarding all adverse events 
as well as descriptions of all protocol deviations.  

12.9.2 Conditional Phase
During the conditional phase, the study will be limited to 20 enrolled subjects. Data will be 
reported on these first 20 subjects through 30-day follow-up. If there are 3 more subjects 
experiencing an event (EAD, 30-day PNF, or 30-day Recipient death) in the NMP than in the 
SCS arm, the study will be suspended.  

12.9.3 Attempted Transplants
Safety data, through 30-days post-transplant attempt, will be summarized for those recipients that 
are matched to a liver and have an attempt to transplant the liver but ultimately do not receive a 
donor liver.  

12.10 Other Data 
Protocol deviations, device deficiencies, liver incidents, and re-allocation variances will be listed 
and summarized. Also, those livers that were randomized and re-allocated under emergency use 
will be summarized and reported on.  

12.10.1 COVID-19 Reporting
Although enrollment was complete prior to the COVID-19 pandemic, the opportunity to perform 
follow-up visits may be impacted. Protocol deviations as well as visits that were performed 
remotely due to COVID-19 will be reported.
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13. Version History
Version Date Changes

1.0 10MAR2017 Initial version.

2.0 14JAN2019 Additional detail added to DRI calculation; section 11.5 
now includes detail on the handling of livers that were 
randomized within the wrong strata; additional detail 
added to section 11.2 Missing Data

3.0 14FEB2020 Additional detail added to EAD derivation for recipients 
without complete lab data. Detail added in sections 11.2 
Missing Data and 12.5.1.3 Data Collection and Analysis 
Methods.  These updates were communicated with the 
FDA at a pre-submission meeting on 22JAN2020.
Section 11.5 Sensitivity Analysis now includes a 
planned sensitivity analysis based on multiple 
imputation for EAD status unable to be confirmed by 
complete labs or at least 1 lab value meeting criteria for 
EAD. Learning curve and retraining analyses also 
identified in section 12.7 Exploratory Analyses

4.0 09SEP2020 Description of secondary endpoints #6 and #7 corrected 
to correspond to the appropriate objective in sections 
12.6.6 and 12.6.7.  Description of reporting due to 
COVID-19 added (section 12.10.1).  
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