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Protocol code

Study Title Multicenter Phase Il Safety and Preliminary Efficacy Study of 2 dose regimens of
HepaStem in Patients with Acute on Chronic Liver Failure
EudraCT & Protocol n° HEP101 / EudraCT 2016-001177-32

Protocol version
and date

Version 1.0 - 24 march 2016

Indication

Acute on Chronic Liver Failure (ACLF)

Study Phase

Sponsor

PROMETHERA BIOSCIENCES

Investigational

HepaStem: Heterologous Human Adult Liver-derived Progenitor Cells (HHALPC).

product

Objective PRIMARY OBJECTIVE:
To assess the safety of two dose regimens of HepaStem in Patients with ACLF up to
Day 28 of the active study period.
SECONDARY OBJECTIVES:
Preliminary efficacy:
To evalute clinical and biological efficacy parameters following HepaStem infusion up
to Day 28 and up to Month 3 and Year 1 post first HepaStem infusion.
Long term safety:
To assess the safety of HepaStem up to Month 3 and Year 1 post first HepaStem
infusion.

Number of Twelve (12) evaluable Patients

Patients

Number of 5-10 European Centers

Centers

Study Design

Interventional, multicenter, open-label, non-controlled prospective study of 2 dose
regimens of HepaStem given in 2 subsequent cohorts each of 6 hospitalized ACLF
patients.

Study periods

The study will recruit patients who are hospitalized for ACLF or who develop ACLF
during hospitalisation.
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The study is divided in the following periods: screening period, active study period
dived in treatment period and evaluation period, and long-term safety follow-up.

Screening period: Once informed consent is signed, the screening period may last

from 1 to 4 days, the time to complete the screening process and to deliver
HepaStem. The screening period aims at assessing the inclusion and exclusion criteria.

Active study period: The active study period will last 28 days (* 2 days), including a 2-

week treatment period (= 2 days) and a 2-week evaluation period (+ 2 days). The
duration of the screening period plus the active period will last up to 32 days (£ 2
days).

Enrolled patients not meeting the inclusion/exclusion criteria will be considered as
screening failure and will be replaced. Any patients receiving at least one HepaStem
infusion will be considered as an included and evaluable patient.

Two dose regimens of HepaStem will be given, which differ in the amount of cells per
infusion.

The low dose regimen will be given to the first cohort. Thereafter, the high dose
regimen will be given to the second cohort. Patients will be treated in a stepwise
approach under the continuous supervision of a Safety Monitoring Committee (SMC),
composed of Promethera members and external members.

*  When the first cohort 1 evaluable patient will have received HepaStem
infusions (complete sheme or premature stop), the safety data will be
reviewed by the SMC. The SMC may advice to enrol the next 5 patients of
cohort 1 or to continue a stepwise enrolment approach. In this case, the SMC
will advice on the enrolment approach for the next patients based on
upcoming safety data.

*  When 6 cohort 1 evaluable patients will have received HepaStem infusions
(complete sheme or premature stop), the safety data will be reviewed by the
SMC. The SMC will advice on the enrolment of the first cohort 2 patient.

*  When the first cohort 2 evaluable patient will have received HepaStem
infusions (complete sheme or premature stop), the safety data will be
reviewed by the SMC. The SMC may advice to enrol the next 5 patients of
cohort 2 or to continue a stepwise enrolment approach. In this case, the SMC
will advice on the enrolment approach for the next patients based on
upcoming safety data.
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Long-term safety follow-up: After completion of the active study period, patients will

be followed-up up to 1 year post first HepaStem infusion in the long-term safety
follow-up period.

After completion of this study, patients will be followed-up in the Product registry.

Study duration

The enrolment period will last approximately 12 months. Each evaluable patient will
participate for up to five weeks (32 days (£ 2 days) in the screening plus active
treatment period), and therafter for an additional period of 1 year in the long term
safety follow-up.

Study
Treatments

HepaStem is delivered in a 50-ml plastic vial containing 5 ml of frozen cell suspension
concentrated at 50x106 cells/ml equivalent to 250x106 cells per vial. Prior to
administration, the cells will be reconstituted with 45 ml of diluent.

Treatment
Schedule and
Dosage
Regimen

All patients will receive standard medical treatment (SMT) as required by their clinical
status.

HepaStem will be infused intravenously through a peripheral catheter or through a
central line, up to the choice of the investigator based on patient’s status. The
infusion rate shall not exceed 1 ml per min.

For both cohort 1 and cohort 2, patients will receive HepaStem on 4 infusion days
spread over a 2-week period (+ 2 days); at least 2-day interval without infusion must
be respected between infusion days.

In cohort 1, 250 millions cells in 50 ml will be administered on each infusion day,
leading to a total of 1 Billion cells. On each infusion day, one infusion of 50 ml
reconstituted HepaStem suspension will be given. An infusion is expected to last 50
minutes. A single bolus of 100 mg hydrocortisone will be given 15 to 30 min before
each HepaStem infusion.

In cohort 2, 500 millions cells in 100 ml will be administered each infusion day, leading
to a total of 2 Billions cells. On each infusion day, 2 infusions of 50 ml reconstituted
HepaStem suspension will be given. An infusion is expected to last 50 minutes. The
two infusions can be given subsequently. HepaStem shall be reconstituted
accordingly. A single bolus of 100 mg hydrocortisone will be given 15 to 30 min before
the first HepaStem infusion of the day.

Eligibility -
Inclusion
Criteria

Inclusion creteria:

1. Adult aged between 18 and 70 year old.
2. Informed Consent.
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N.B: In case of hepatic encephalopathy, Informed Consent must be signed by
patient’s legal representative according to local regulation, and by the patient, if
possible, after encephalopathy improvement.

3. Cirrhosis as diagnosed by (1) liver histology or (2) by clinical and imaging
examination (may include fibroscan).

4. ACLF Grade 1 or ACLF Grade 2 with the following restrictions

ACLF grade 1 eligible subset:

— liver failure plus cerebral and/or kidney dysfunction

— renal failure plus cerebral dysfunction

— cerebral failure plus kidney dysfunction

— coagulation failure plus cerebral and/or kidney dysfunction

Or

ACLF grade 2 eligible subset:

- Any combination of 2 organ failures including: liver failure, renal failure,
cerebral failure, coagulation failure.

Organ dysfuncytions or failures are defined according to CLIF-C OF score as below:

Diagnostic criteria of kidney and cerebral dysfunction

— kidney: moderate impairment in renal function as defined
by a serum creatinine ranging from 1.5 to 1.9 mg/dL
— cerebral: moderate impairment of brain function as defined
by grade I-1l Hepatic Encephalopathy based on West Haven criteria

Diagnostic criteria of organ failures

— liver: serum bilirubin > 12 mg/dL

—  kidney: serum creatinine > 2 mg/dL

— cerebral: grade lll-IV HE based on West Haven criteria
— coagulation: international normalized ratio [INR] 22.5

Eligibility -
Exclusion
Criteria

Exclusion creteria:

1. Absence of portal vein flow as assessed by Doppler ultrasound or other exam.
2. Known prothrombotic disease or medical history of thrombotic events.

3. Gastrointestinal hemorrhage requiring blood transfusion unless controlled for
more than 48h.
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10.
11.
12.
13.
14.

15.

16.

17.

18.
19.

Septic shock or non-controlled bacterial infection defined as persistent clinical
signs of infection despite adequate antibiotic therapy for more than 48h.

Clinical evidence of aspergilus infection.

Circulatory failure defined as treated with vasoconstrictors to maintainarterial
pressure or inotropes to improve cardiac output. N.B: Use of terlipressine to
control increased levels of creatinine is not an exclusion criteria.

Respiratory disordered with pulse oximetry < 93% and related clinical signs,
requiring or not mechanical ventilation.

Treatment with corticosteroids for acute liver disease within 2 weeks before
HepaStem infusion.

MELD score > 35.

Previous organ transplantation and/or ongoing immunosuppressive treatments.
Postoperative-decompensation following hepatectomy.

Renal failure due to chronic kidney disease.

Clinically significant left-right cardiac shunt.

Known or suspected hypersensitivity or allergy to any of the components of the
HepaStem Diluent (human albumin, heparin sodium and sodium bicarbonate) or
a history of multiple and/or severe allergies to drugs or foods or a history of
severe anaphylactic reactions.

Malignancies, other than curatively treated skin cancer, unless a complete
remission over 5 years.

Refusal of abstinence from alcohol for at least 5 weeks from the study
enrolment.

Pregnancy (negative B-HCG test required) or women with childbearing potential
who decline to use reliable contraceptive methods during the study.

Participation to any other interventional study within the last 4 weeks.

Any significant medical or social condition or disability that, in thelnvestigator’s
opinion, may warrant a specific treatment, or may interfere with the patient’s
optimal participation or compliance with the study procedures.

Study Endpoints | Primary endpoint: Safety

AEs reported up to Day 28 of the active study period, assessed for serisouness,
severity, relationship to IMP and/or IMP administration procedure

The AEs will include but will not be limited to clinically significant changes in
clinical examinations, vital signs, laboratory tests, abdominal echography and
Doppler up to Day 28.
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The relationship will be assessed based on investigator assessment, and in
addition by SMC and the sponsor pharmacovigilance in line with the ATMP
guideline.

Secondary Endpoints:

e C(linical efficacy parameters will be assessed at Day 28, Month 3 and Year 1
o Mortality
o Liver transplantation
o Disease scoring: CLIF-OF score, CLIF-ACLF score, MELD score.
e Biological efficacy parameters will be assessed at Day 28, Month 3 and Year 1
o Bilirubin, creatinine, INR and albumin values

e Long term safety follow-up

o Adverse Events of Special Interest (AESIs) will be summarized at Month 3
and Year 1

= SAE with fatal outcome, malignancies, AEs assessed by the
investigator as possibly related to HepaStem, liver
transplantation and outcome of liver transplantation

o New ACLF episode will be summarized at Month 3 and Year 1

Study
Assessment
visits

Study visits

During the screening and and treatment period, patients will be hospitalised. Once
informed consent is signed, the screening period may last from 1 to 4 days, the time
to complete the screening process and to deliver HepaStem. The screening period
aims at assessing the inclusion and exclusion criteria. During the screening period,
comprehensive medical history will be recorded, such as background condition
leading to cirrhosis, possible previous episode(s) of ACLF, significant background
condition, relevant medications, and factor(s) triggering ACLF. The examinations
listed below must be performed at least once. Before initiating HepaStem treatment,
for each patient, the main eligibility criteria will be reviewed and discussed with the
medical monitor of Promethera to ensure patient eligibility.

Patients will be treated in a stepwise approach as described in Section 3.1. For both
cohort 1 and cohort 2, patients will receive HepaStem on 4 infusion days spread over
a 2-week period (£ 2 days); at least 2-day interval without infusion must be respected
between infusion days. If planned infusions are not performed within this period,
missed infusions will not be given.

on HepaStem infusion days (defined as Day 1, 4, 8, 12, to be adapted based on actual
infusion day), before infusion, a physical exam, evaluation of vital signs, blood tests,
a liver echography and Doppler, and evalution of disease scorings will be performed,
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as listed below. These assessments will be performed on each planned infusion day
even if HepaStem infusions are prematurily stopped.

A study visit will be performed on Day 14 * 2 days, including the evaluations listed
below.

On the other days during the hospital stay, patients will be followed-up according to
usual practice.

After the treatment period, study visits will be done on days 21 and 28 (+ 2 days for
each visit), as outpatients for those discharged, or as inpatients for those not
discharged.

After the active study period, patients will enter the long term follow-up period,
including visits at Month 2 (£ 2 weeks), Month 3 (+ 2 weeks), Month 6 (£ 2 weeks),
and Year 1 (£ 1 month).

Up to Month 3 visit, all SAEs will be collected. After Month 3 visit, up to Month 12
visit, safety will be based on collection of AE of Special Interest (AESI) including SAE
with fatal outcome, liver transplantation, malignancies, new ACLF episode, AEs
assessed by the investigator as possible related to HepaStem (see Section 7.1.2).

At the Month 12 study visit, patients will be invited to be included in the Product
Registry.

Study assessments

e All AEs up to Day 28
e All AESl up to Year1
e Concomitant medication modifications up to Day 28

e Physical examination: at screening, Days 1, 4, 8, 12, 14, 21, 28, Months 2, 3,6
and 12.

e Vital signs (Body Temperature, Respiratory Rate, Heart Rate, Arterial Pressure,
Pulse Oxymetric Saturation) :

o Atscreening, Days 1,4, 8,12, 14, 21, 28, Months 2, 3, 6 and 12.
o Before, during and after infusion

e West-Haven HE, CLIF-OF, CLIF-ACLF and MELD scores will be estimated from
clinical and biological results: at screening, on Days 7, 14, 21, 28, Months 2, 3. 6
and 12

e Common clinical laboratory tests: at screening, Days 1, 4, 8, 12, 14, 21, 28,
Months 2, 3, 6 and 12.

o White Blood Cell count, Red Blood Cell count, platelets
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o GOT, GPT, bilirubin, alkaline phosphatase, y GT,
o Creatinine, Urea or BUN
o CRP
o INR, aPTT
o Serum albumin, sodium, potassium,
e Lipase: at screening

e Viralserology (HIV, HCV, HEV, HbS antigen) and aspergilus detection: at screening
(if not performed during same admission)

e Urine test (Sediment, Creat, Glc, Protein, Albm): at screening

e Protein C, Protein S, anti-thrombin IIl: at screening

e Thomboelastogram, thrombin generation test: at screening, Days 1, 4, 8, 12, 14,
21, 28 (blood testing in central lab)

e Anti-HLA antibodies (class | and class Il by luminex method): at screening, Day 28,
Month 3, 6 and 12 (blood testing in central lab)

e Inflammatory and anti-inflammatory cytokines: at screening, Days 1, 8, 14 (blood
testing in central lab)

e Abdominal and portal system ultrasonography and Doppler: at screening, before
each infusion on Days 1, 4, 8, 12 and on Days 14 and 28

e Chest x-ray,

e Blood culture, other fluid culture: if applicable at screening (If already performed
during same admission, results collected)

e ECG: at screening (if not performed during same admission)

e (Cardiac echography and Doppler: at screening (if not performed during same
admission), on Day 1 after infusion

e Atransjugular liver biopsy: optional (if not already performed during the same
admission)

A SMC will review safety data and advice on study conduct.

Additional visits including remote visit, phone calls after hospital discharge, could be
performed and reported in the eCRF (floating visit) at the investigator’s discretion.

In case of premature withdraw from study, an end of study visit should be perfomed
if possible at the time of study withdraw.

In case of liver transplantation, a sample of the explanted liver will be collected if
possible.

Prohibited
Medications
and Food

Patients are requested to accept abstinence from alcohol during the active study
period (Day 28).
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Sample Size
Considerations

The published clinical experience with Mesenchymal Stem Cell (MSC) (with known
procoagulant properties) in various clinical conditions is supporting the safety of
MSCs administered through IV route. HepaStem has been administered at variable
doses in 20 paediatric patients through the portal vein under anticoagulation
medication, with an acceptable safety profile. In the present study, HepaStem will be
administered for the first time through peripheral IV route to ACLF cirrhotic patients
without concomitant anti-coagulation. This justifies an open study in a smallnumber
of patients closely monitored to investigate the safety and explore efficacy
parameters of HepaStem in this population. Starting in a cohort of 6 patients with a
dose regimen close to those reported as being safe in MSC clinical trials, then testing
in a second cohort of 6 patients a higher dosage also reported as safe appears to be
an acceptable approach in ACLF patients for whom no specific therapeutic or curative
treatment exist.

Analytical
Methods

Being a safety study also exploring efficacy, no formal statistical hypotheses will be
assessed. The analysis will be limited to descriptive statistics.

Continuous variables will be summarized by reporting the number of Patients, mean,
median, standard deviation, minimum, and maximum. Categorical endpoints will be
summarized by the number of Patients, frequency, and percentages of each category.
Missing values will not be imputed.

All statistical analyses will be based on the safety population defined as the subset of
included patients who receive at least one infusion.

All study variables will be listed by treatment dose and overall.

AEs will be coded to a preferred term and system organ class using the Medical
Dictionary for Regulatory Activities (MedDRA). Prior and concomitant medications
and treatments will be coded using the World Health Organization (WHO) Drug
Dictionary.

Patients’ demographic and baseline characteristics, patient disposition, extent of
exposure, the number and proportion of patients who complete all planned
infusions, the number and proportion of patients who discontinued treatment and
the reasons for premature discontinuation of treatment will be summarised by
treatment dose and overall.

All clinical data, vital signs, laboratory data, portal and liver echography and Doppler
ultrasound together with the corresponding changes from baseline (values at
screening), and baseline examinations will be summarised by treatment dose and
overall. Worsening changes will be assessed for their clinical significance by study
investigators. If considered as clinically significant, they will be reported as AEs.
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AEs and SAEs will be summarized by treatment dose and overall, type, incidence,
severity, seriousness, and relationship to treatment. The relationship will be assessed
based on investigator assessment. An additional relationship assessment based on
global review of AEs will be performed by the SMC and sponsor pharmacovigilance.

The transplant-free and overall survival will be estimated for each treatment dose
and overall using Kaplan-Meier curves.

Disease scores, bilirubin, creatinine, INR and albumin values and the corresponding
changes from baseline (values at screening) will be summarized by treatment dose
and overall. Global and individual changes in comparison to baseline status will be
reported.

Adverse Events of special interest (SAE with fatal outcome, liver transplantation,
onset of malignancies, new ACLF episodes) will be listed and summarised by
treatment dose and overall.

The first analysis will be performed after treated patients of cohorts 1 and 2 will have
completed the 28 day active study period or have died or have been lost to follow-

up.

The second analysis will be performed after these patients will have completed the 3
month follow-up or have died or have been lost to follow-up.

The third analysis will be performed after these patients will have completed the 1
year follow-up or have died or have been lost to follow-up.

The first study report will be produced after treated patients of cohorts 1 and 2 will
have completed the 28 day active study period or have died or have been lost to
follow-up.

The Report will be updated after these patients will have completed the 3 month
follow-up or have died or have been lost to follow-up.

The report will be updated after these patients will have completed the 1 year
follow-up or have died or have been lost to follow-up.
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Study Flow chart
SC';’:EZZ\E Active period Follow Up period
Treatment Period Surveillance Periog
Time Baseline D1° D4 Dg" D12° D14° | D21° | D28 | M2 | M3 | M6 | M12
Informed Consent
Eligibility criteria X X
Demography & Medical History X
Physical exam X « « « « X X X X X X X
Vital Sign X ¥ ¥ ¥ ¥ X X X X X X X
Scoring : West-Haven HE, CLIF-OF, CLIF-ACLF, MELD X « « « « X X X X X X X
Biological analysis
WBC, RBC, PIt, CRP, Na*, K*, Alb, Creat, Urea/Bun X « « « « X X X X X X
GOT, GPT, Bilirubin, Alk Ph, yGT X « « « « X X X X X X
Lipase X
Coagulation 1 : INR, aPTT X « « « « X X X X X X X
Coagulation 2 : TEG, TG (central lab) X « « « « X X X
Coagulation 3 : C-Protein, S-Protein, Anti-Thrombin IlI X
Virology status (HBS Ag, HCV, HEV, HIV), Aspergilosis test X
Anti-HLA antibodies (Cl 1 and CI2) (Central lab) X X X X X
Urine analysis : Sediment, Creat, Glc, Protein, Albm X
Plasma Cytokines (Central Lab) X « « X
Imaging / Radiology & ECG
Abdominal & portal system US Doppler X « « « « X X
Chest X-Ray ©
Cardiac US Doppler © #
ECG ©
Blood culture or other fluid culture ¥
Transjugular liver biopsy (0]
Investigational Product : HepaStem Infusions®
Cohort 1 : Infusion of 250 Million cells/50 ml + Hydrocortison (100mg) X X X X
Cohort 2: Infusion of 500 Million cells/100 ml +Hydrocortison (100mg) X X X X
Concomitant medication & therapy Continuously Relevant
Safety (Adverse Events) All AEs AESI
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a) Infusion day: 4 infusions on 14 days period (+ 2 days) with at least 2 day intervalwithout
infusion.

Hydrocortisone given 15-30 min before HepaStem infusion
b) Day to be adpated, cfr remarque a)
c) £ 2 days; End of Active Period visit
« Before each infusion .
© if not aleady performed during same admission; if already performed, results collected
# before, during, after each infusion
¥ If applicable (If already performed during same admission, results collected)
O Optional; if already performed during same admission, results collected
# : cardiac US to be performed after infusion
AESI : only Adverse Event of Special Interest to be reported

TEG: Thromboelastogram, TG: Thrombin generation
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1. BACKGROUND AND RATIONALE

1.1. ACUTE-ON-CHRONIC LIVER FAILURE (ACLF)

Epidemiological studies indicate that there is an increasing prevalence of liver cirrhosis related to chronic
infection by hepatitis C or B virus, alcohol consumption and non-alcoholic steatohepatitis worldwide
(Murray et al. 2012). The natural course of cirrhosis is from compensated to decompensated disease.
Decompensation is characterized by the development of major complications of liver disease (variceal
bleeding, ascites, hepatic encephalopathy and bacterial infections) and is associated with poor prognosis.
In addition to acute decompensation, ACLF is characterized by organ/system failure(s) (liver, kidney, brain,
coagulation, circulation and/or lung) and high short-term mortality (33% at 28 days and 51% at 90 days).
Approximately 31% of patients admitted to hospital for acute decompensation of cirrhosis present ACLF
at admission (20%) or develop the syndrome during hospitalization (11%) (Moreau et al. 2013). Mortality
rate depends on the number of failing organs as defined by the CLIF-SOFA score or the CLIF-OF score (a
simplified version of the CLIF-SOFA score) (Table 1-1) (Moreau et al. 2013, Arroyo et al. 2015). Three grades
define ACLF severity (Table 1-2). ACLF grade 1, defined as single kidney failure or single “non-kidney” organ
failure with serum creatinine of 1.5-1.9 mg/dL and/or hepatic encephalopathy grade 1-2, is the most
prevalent form of ACLF (15.8% of patients admitted at hospital with acute decompensation) and has a 28-
day mortality rate of 23%. Patients with ACLF grade 2 (2 failing organs; prevalence 10.9%) have an
intermediate prognosis (28-day mortality rate of 31%). Finally, ACLF grade 3 (with 3 or more organ failures)
is the less frequent form of ACLF (4.4%) but shows extremely high mortality rates reaching 75% at 28 days.

ACLF may develop at any time during the course of the disease, from compensated to long-standing
decompensated cirrhosis. It usually occurs in young cirrhotic patients aged around 50-60 years, frequently
alcoholics, in relation to a systemic inflammatory reaction due to bacterial infections, acute alcoholic liver
injury or, in 40% of patients, to as yet unidentified precipitating events (Moreau et al. 2013). The
management of patients with ACLF is still poorly defined. The only treatment currently available is orthopic
liver transplantation (Bahirwani et al. 2011). However, this treatment is far from ideal due to the shortage
of organs for transplantation.

At present, there is no specific treatment for ACLF that improves survival. The MARS system (an
extracorporeal liver support system based on albumin dialysis) and other artificial liver support devices
improve cerebral and renal function but not function of other organs or prognosis (Kribben et al. 2012;
Banares et al. 2013). On the other hand, circulatory support with terlipressin and IV albumin infusion,
which improves renal function in patients with ACLF, has failed to improve survival as revealed in the two
randomized controlled trials published so far in these patients (Sanyal et al. 2008; Martin-Llahi et al. 2008).

HEP101 Protocol version 1.0 — 25 march 2016, Confidential Page 21 of 78



@ PROMETHERA®

BIOSCIENCES

Table 1-1 CLIF organ failure score system (CLIF-OF score)
Organ System Score=1 Score =2 Score=3
Liver (mg/dl) Bilirubin < 6 6 < Bilirubin < 12 Bilirubin >12
Kidney (mg/dl) Creatinine <2 Creatinine 22 <3.5 Cieatininei=o;ior
renal replacement
Brain (West-Haven)* Grade 0 Grade 1-2 Grade 3-4
Coagulation INR<2.0 20<INR<25 INR = 2.5
Circulation MAP =70 mm/Hg MAP <70 mm/Hg Vasopressors
Respiratory: >300 <300 - > 200 <200
PaOZ/FiOZOV SDOZ/FiOZ >357 >214- <357 <214

*West Haven Criteria for Hepatic Encephalopathy (HE)

Table 1-2 ACLF grading system (ACLF grade)
ACLF grade Organ failure
No ACLF

- No organ failure

- One organ failure (liver, coagulation, circulatory or respiratory failure) with serum
creatinine level <1.5 mg/dL and no hepatic encephalopathy.

- Single cerebral failure and serum creatinine level <1.5 mg/dL

- Single kidney failure without mild or moderate hepatic encephalopathy
ACLF grade 1 - Single organ failure with serum creatinine ranging from 1.5 to 1.9 mg/dL) and/or
mild-to-moderate hepatic encephalopathy

ACLF grade 2 - Presence of 2 organ failures

ACLF grade 3 - Presence 2 3 organ failures

The CANONIC study (Moreau et al. 2013) and other investigations strongly suggest that ACLF occurs in the
setting of systemic inflammation. Patients admitted to hospital with decompensated cirrhosis and ACLF
show significantly higher levels of leukocytes and serum CRP levels than those without ACLF. Moreover,
blood leukocytes and serum CRP levels increase in parallel with the grade of ACLF. The plasma levels of
pro-inflammatory cytokines are increased in patients with ACLF as compared to patients with
decompensated cirrhosis without ACLF. As indicated before, in 30% of patients, systemic inflammation
occurs in association to a bacterial infection and in 25% to acute alcoholic liver injury. However, in the rest
of the patients no clear precipitating event can be identified. The mechanism(s) of systemic inflammation
in approximately half of the patients with ACLF therefore is unknown.

Systemic inflammation associated to bacterial infections is due to the release of PAMPs (pathogen-
associated molecular patterns) by the bacteria. These molecules interact with specific receptors (i.e. TLRs,
NLRs) in the innate immune cells (polymorphonuclear leukocytes, monocytes and endothelial cells) and
promote inflammation. In non-cirrhotic patients, the presence of circulating PAMPs is normally related to
bacterial infections (Wiest et al. 2014). However, in cirrhosis it may also be caused by translocation of

HEP101 Protocol version 1.0 — 25 march 2016, Confidential Page 22 of 78



@ PROMETHERA®

BIOSCIENCES

bacterial products from the intestinal lumen to the systemic circulation. This is a frequent feature in
patients with decompensated cirrhosis due to increased intestinal production of PAMPs related to
intestinal bacterial overgrowth, increased permeability of the intestinal mucosa, and impaired function of
the intestinal innate immune system (Said-Sadier and Ojcius 2012). Therefore, in some patients with ACLF
without bacterial infection, systemic inflammation could also be related to PAMPs.

Systemic inflammation in the absence of bacterial infections is frequent in diseases associated to acute
tissue necrosis such as fulminant hepatitis or acute alcoholic hepatitis. In these cases, the necrotic or
apoptotic cells release damage associated molecular patterns (DAMPs, i.e. fragments of DNA, cholesterol
crystals) that also interact with TLRs and other specific receptors and activate the innate immune cells.
DAMPs also activate inflammasomes that process the release of IL-1B, which initiates the activation of
cytokines (Martinon et al. 2002).

Systemic inflammation may cause organ failure through different mechanisms. First, it causes arterial
vasodilation and impairment in left ventricular function, organ hypoperfusion, tissue ischemia, and cell
dysfunction/necrosis. Second, the extension of systemic inflammation to organs impairs cell function and
may causes necrosis and/or apoptosis (Gomez et al. 2014, Jalan et al. 2012, Verbeke et al. 2011).

Therefore, new therapeutic approaches targeting systemic inflammation or immunomodulation are
warranted. Various cell-based therapies are in development aiming to promote immunomodaulation. For
example, Mesenchymal Stem Cells (MSCs) originating from the bone marrow, adipose tissue or other
tissues are being evaluated in immune-mediated disorders such as graft-versus-host-disease (GVHD), liver
rejection, autoimmune diseases (multiple sclerosis, Crohn’s disease, ...). Some MSC-based therapies are
also evaluated in inflammatory liver disorders.

1.2. RATIONALE SUPPORTING THE USE OF HEPASTEM IN ACLF

1.2.1. Introduction

HepaStem is composed of Heterologous Human Adult Liver-derived Progenitor Cells (HHALPC). HHALPC
are mesenchymal progenitor cells derived from human livers, expended in vitro and cryopreserved until
use. Thus, HepaStem is an allogenic off-the-shelf cell therapy product in development phase.

HHALPC are currently in clinical development for the treatment of inborn errors of liver metabolism. For
these indications, the cells are expected to integrate into the liver parenchyma and bring the missing
enzyme activity to the recipient. The first safety clinical trial has been completed in 2014 (HEPOO1 study)
and a Phase |l study is ongoing (HEP0OO02 study). In parallel to this program, the immunomodulatory
properties of HHALPC have been investigated and demonstrated in vitro. The results support that HHALPC
present mesenchymal characteristics and display immunomodulatory properties. Such properties have
been demonstrated at various degrees for Mesenchymal Stem Cells (MSCs) originating from other tissues.
Pre-clinical and clinical accumulated evidences support the promising therapeutic potential of MSCs in
various immune mediated diseases. Taken together, all these data and the safety profile of HHALPC
generated in the HEPOO1 study support the therapeutic potential of HHALPC for liver inflammatory
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disorders. The aim of the HEP101 clinical study is to evaluate the safety and explore the biochemical
changes when HHALPC are intravenously injected in ACLF patients.

The pre-clinical data, including in vitro data on immunomodulatory properites of HepaStem, as well as the
clinical safety data generated in the HEPOO1 study are summarized below.

1.2.2. Pre-clinical data on liver-derived progenitor cells

Liver-derived progenitor cells were first identified, produced and characterized at the PEDI academic lab
of Prof. E. Sokal at Université Catholique de Louvain (UCL) in Belgium (referred as Adult-Derived Human
Liver Progenitor/Stem cells (ADHLP/SC) in Najimi et al. 2007, Khuu et al. 2011 and Khuu et al. 2013). Later,
the technology of large-scale cell production was transferred to Promethera Biosciences which produce
clinical batches of HHALPC in GMP-accredited facilities. Overall, a preclinical program was conducted in
line with regulatory requirements for Advanced Therapy Medicinal Products (ATMPs). In immunodeficient
(SCID) mice transplanted with liver-derived progenitor cells, evidence of presence of human hepatocyte-
like cells in the liver supported the biological plausibility of cell engraftment (Najimi et al. 2007; Khuu et
al. 2011; Khuu et al. 2013). Short-term biodistribution assessed in rats using cells labeled with oxine -
Indium showed that cells concentrated in the liver (until 72 hours) (Tondreau et al. in preparation). Risk of
tumor formation has been reported with some stem cell therapies. However, HHALPC are progenitor cells
presenting signs of pre-differentiation and no evidence of tumorogenicity was observed in pre-clinical
studies: 1) when expanded in vitro until cell death, cells entered into senescence; 2) no tumor formation
was observed for up to 90 days or 24 weeks post-administration in immunodeficient mice. In vitro studies
showed that liver-derived progenitor cells present a low immunogenic phenotype (Sana et al. 2014). These
cells have a pro-coagulant effect, similar to bone marrow derived MSCs, which may favor thrombosis. A
study showed that concomitant treatment with an antithrombin activator or direct factor Xa inhibitor and
direct thrombin inhibitor proved to be a particularly effective combination for controlling the procoagulant
effects both in vitro and in vivo (Stephenne et al. 2012) (Please refer to the IB for more details).

1.2.3. Clinical safety data of liver-derived progenitor cells in genetic diseases

Selected patients under the hospital exemption regulation were treated with liver-derived progenitor cells
infused via the portal vein. In one of them, short-term biodistribution assessed using cells labeled with
oxine "-Indium showed liver biodistribution of the cells (Sokal et al. 2013; Defresne et al. 2014).

The HEPQO1 study aimed to evaluate the safety and preliminary efficacy of HepaStem in pediatric patients
with urea cycle disorders (UCDs) or Crigler-Najjar (CN) syndrome up to 1 year post-treatment.

Method: This partially-randomized, multicenter, open-label, dose-escalation Phase I/1l HEPOO1 study
included 20 pediatric UCD or CN patients aged from 6 weeks to 17 years. Patients were divided into three
cohorts by body weight: Cohort 1: >20Kg, Cohort 2: 210-20Kg, and Cohort 3: <10Kg. Three doses were
investigated: low (12.5 x 10° cells/Kg), intermediate (50 x 10° cells/Kg), and high (200 x 10° cells/Kg) (4 x
10° maximum total cell count). Dose escalation from lowest to highest dose was applied to the first 3
patients from each cohort, with randomized treatment (intermediate/high dose) for Patient 4 onwards in
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cohorts 1 and 2. HepaStem was infused via a percutaneous transhepatic portal catheter inserted under
general anesthesia by direct transhepatic puncture under ultrasound or radiologic guidance. Infusions of
max. 50 or 100 mL (250 or 500 x 10° cells) of HepaStem had to be administered at a 0.5-2 mL/min flow
rate, with 2-6 hours or a night in-between. HepaStem infusions were performed under moderate
bivalirudin anticoagulation (Angiox’) to prevent coagulation cascade activation. Immunosuppression
included Basiliximab (Simulect’) at the time of infusion and tacrolimus (Prograf® or Modigraf®) during the
whole study. Methylprednisolone (SqumedroI®) was given on each infusion day as a prophylactic measure
to prevent allergic or inflammatory reactions.

Results: 14 UCD and 6 CN patients were included, with age varying from 6 weeks to 17 years and weight
varying from 3.4 up to 69 kg. Four patients were assigned to low dose, 5 to medium dose, and 10 to high
dose. The high dose could not be fully administered to 5 patients due to catheter displacement (n=3),
transfusion reaction (n=1), and D-dimer values >20 000ng/mL (nL <500) (n=1). In this later case, infusions
were stopped as a precautionary measure, no thrombotic event was detected. In practice, total dose
administered varied from 23 ml up to 836 ml (115 to 4 180x10° cells) given in 1 to 10 infusions spread over
1 to consecutive 4 days. Dose per infusion varied between 23 and 148 mL (115 to 740x10° cells), dose per
day varied between 23 mL and 402 mL (115 to 2 010x10° cells; 3 patients received about 1 750x10°
cells/day).

Safety: During hospitalization for HepaStem administration and the following post-infusion days, mild AEs
were reported, including laboratory abnormalities and common features like nausea, vomiting, abdominal
pain, or local pain. Anticoagulation administered during HepaStem infusion was well tolerated. SAEs
related to HepaStem administration or catheter placement occurred in seven patients. Symptomatic
metabolic decompensation occurred in five UCD patients (one between infusions and four at Days 2-4
post-infusion), involving three female adolescent OTCDs, one 10-year-old ASLD, and one 7-year-old ARGD
who also exhibited transient transaminase increases, all events resolving within a few days. None did
undergo specific intensified preventive treatment during infusion (i.e. intravenous arginine and nitrogen
scavengers, transiently reduced-protein diet), whereas those who did displayed no metabolic
decompensation. Of the three cited OTCD adolescent female patients, one developed left portal vein
occlusion, after receiving the highest number of cells per day (2 billion over 1 day and 3.5 billion over 2
days). Another UCD patient, an adolescent male OTCD, developed intraluminal non-occlusive parietal
thrombus of the main portal vein after removal of the transhepatic catheter that had remained in place
for five days (for administering the high dose of 4 billion cells). The cathether used was a curved cathether.
Both patients were treated using low-molecular-weight heparin. The first occlusion was not resolved at
Month 12, with persistent left portal vein flow interruption, yet normal liver functional parameters (liver
echography, liver enzymes, and bilirubin). The second fully resolved within 1 month. One CN patient
exhibited a transfusion-like reaction treated using methylprednisolone. A week later, infusions were
restarted and a similar event occurred, which resolved after stopping infusion. Beyond the infusion period,
the AEs were in line with those commonly observed in relation with age and morbidity of the studied
population. Two patients exhibited donor-specific anti-HLA class | antibodies at Month 6, having
disappeared at Month 12 in one patient.
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Conclusion: The safety profile was in line with expectations for this new cell therapy, as well as for the
infusion procedure, concomitant medications, age and underlying diseases. The safety data support the
tolerability of HepaStem, including the infusion process as long as precautionary treatment measures are
in place, ie, giving prophylactic urgency regimen to UCD patients and limiting the amount of cells given per
infusion and per day. This data lays the ground for further studies in homogeneous UCD or CN patient
cohorts or for studies in other indications. (Please refer to the IB for more details).

1.2.4. Biodistribution of liver-derived progenitor cells injected by peripheral IV route

A hospital exemption treatment was conducted in a patient suffering from a severe form of Haemophilia
A at the Saint-Luc University Hospital in Brussels, Belgium, by Prof. E. Sokal (2014-2015). The patient
received 5 infusions of liver-derived progenitor cells infused through a peripheral vein route.

In a first step, 25 x 10° cells were infused on day 1. The patient tolerated well this cell infusion, without
changes in heart rate, oxygen blood saturation or blood pressure. A second infusion of 125 x 10° cells was
performed on day 2, which was also well tolerated. In the following weeks, infusions of 250 x 10° cells
repeated about 1 month apart were also well tolerated. Pulmonary respiratory function tests performed
15 days after each infusion did not show any change as compared to baseline.

In order to follow cell biodistribution, the cells administered on day 1 were labelled with the radiotracer
ndium. A total body scintigraphy scan was performed 1h, 1 day, 2 days, 3 days and 6 days post-infusion.
Results showed that cells were transiently trapped in the lungs and subsequently distributed in the liver,
to a lesser extent in the spleen and bone marrow, and specifically in the patient’s right ankle joint affected
by haemophilic arthropathy. After several days, the cells were mostly found in the liver, right ankle, and

spine, and had disappeared from the lungs.

1.2.5. Immunomodulatory effects of MSCs derived from various tissues

Mesenchymal stem cells (MSCs) have been isolated from multiple tissues such as bone marrow (BM),
adipose tissue, Wharton’s jelly of the umbilical cord (UC) and placenta. MSCs show in vitro: (a) broad
potential of differentiation that may be used for tissue repair, (b) secretion of trophic factors that may
favor tissue remodeling, and (c) immunoregulatory properties that may restore immunological
homeostasis. MSCs were initially tested in clinical setting for tissue repair (Patel 2013 et al. review), i.e. in
bone and cartillage disorders (Horwitz et al. 2002) or ischemic heart diseases (Fischer et al. 2013, review).
However, the current understanding is that MSCs effects are primarily due to secretion of trophic factors
and immunoregulatory properties.

Multiple in vitro studies have demonstrated that MSCs affect immune responses through their interactions
with cells of the innate and adaptive immune system (T- and B-lymphocytes, natural killer cells, monocytes
and dendritic cells). Such effects can be induced by cellular contact and/or secretion of diverse factors or
microparticules. Many studies demonstrated inhibitory effects of MSCs on T-cell activation, proliferation,
differentiation and effector functions. Involved secreted factors and surface mediators identified include
indoleamine-2.3-dioxygenase (IDO), transforming growth factor beta 1 (TGFB1), hepatocyte growth factor
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(HGF), IL-10, prostaglandine E2 (PGE2), HLA-G, programmed death-ligand 1 (PD-L1), intercellular adhesion
molecule 1 (ICAM-1), vascular adhesion molecule 1 (VCAM-1) among others. Studies have also shown that
MSCs can affect monocyte and dendritic cells (CDs) recruitment, differentiation, maturation, and function.
For instance, MSCs can inhibit differentiation of monocytes into immature DC as well as maturation of CD
and favor generation of regulatory DCs. MSCs can also decrease macrophage polarization toward M1 (pro-
inflammatory) while favoring M2 polarization (immunosuppressive with increased IL-10 secretion and
phagocytosis). Involved factors identified include IDO, PGE2, IL-10, IL-6 and granulocyte-macrophage
colony-stimulation factor (GM-CSF) among others (Ankrum et al. 2014, Glenn et al. 2014, Castro-Marreza
at al. 2015, Liu et al. 2014).

Numerous animal studies have tested the efficacy of MSCs in inflammatory mediated diseases such as
amyotrophic lateral sclerosis (ALS), multiple sclerosis (MS), rheumatoid arthritis (RA), type 1 diabetes
Alzheimer’s disease, Parkinson’s disease, and cardiovascular diseases (Berardis et al. 2015).

The first clinical evaluation of MSCs owing to theirimmunomodulatory properties was done with allogenic
BM-MSCs in graft-versus-host disease (GvHD) (Le Blanc et al. 2008). A company developed a cell product
in this indication, currently approved in a few countries (Prochymal® by Mesoblast) (Kurtzberg et al. 2014).
As of 2014, about 350 clinical trials, mainly phase 1 or 2, had been registered as evaluating autologous or
allogenic MSCs (Ankrum et al. 2014). To date, over 400 clinical trials have been registered in areas
emcompassing cardiovascular diseases, osteoarthritis, liver disorders, GVHD, spinal cord injury, kidney
failure, skin diseases, muscular dystrophy, aplastic anemia, Crohn’s disease, ulcerative colitis, Alzheimer’s
disease and Parkinson’s disease. Available results support that MSCs are promising for the treatment of
inflammatory mediated diseases (Vandermeulen et al. 2014, Sharma et al. 2014).

MSCs are also evaluated in liver disorders such as fibrosis, cirrhosis, viral hepatitis and even ACLF. For
examples, studies have been conducted to assess the efficacy of UC- and BM-MSCs in liver fibrosis. The
duration of the follow-up period in these studies ranged from 12 weeks to 192 weeks. At short-term,
results supported improvements in one or more of the following parameters: liver function, MELD score,
Child Pugh score, ascites score, histology or survival rate (Berardis et al. 2015). An open-label, placebo-
controlled trial evaluating the safety and efficacy of UC-MSCs in 43 patients with ACLF associated with
hepatitis B virus (HBV) infection showed encouraging results (Shi et al. 2012). In conclusion, preliminary
evidence shows promise for the use of MSCs in liver diseases, nevertheless results from large randomized
controlled trials are still needed.

The doses reported in publications on MSCs evaluation in immune-mediated diseases are varying usually
between 0.5 to 3 millions cells/kg/infusion (Vandermeulen et al. 2014, Sharma et al. 2014). Single infusion
or repeated infusions are reported. For example, remestemcel-L (Prochymal®, Mesoblast) was given IV at
a dose of 2 x 10° MSCs/kg of body weight twice weekly for 4 consecutive weeks. Patients received all 8
infusions in the initial treatment plan by day 28. Infusions were administered at least 3 days apart
(Kurtzberg et al. 2014). In some reports, higher doses were given, up to 800 millions cells/infusion (~11
millions/kg/infusion) (Ra et al. 2011, Mayer et al. 2013, Lublin et al. 2014, Melmed et al. 2015). In
inflammatory liver diseases, doses varying between 0.5 to 5 millions cells have been reported (Berardis et
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al. 2015). To be noted, the mode of administration was IV route and no concomitant administration of
anti-coagulation medication was reported.

1.2.6. Pre-clinical immunomodulatory data of liver-derived progenitor cells

The first transcriptomics and secretomics tests performed on liver-derived progenitor cells grown in the
academic lab showed gene expression for a series of pro- and anti-inflamatory cytokines, chemokines and
chemokine ligands. Protein expression and secretion was confirmed for pro-inflammatory cytokines, anti-
inflammatory cytokines, dual role cytokines, chemokines, and also growth factors (Berardis et al. 2014).
Expression of surface markers was evaluated in resting and inflammatory conditions. Several adhesion
molecules or surface markers that could have immunomodulatory effects were expressed in both
conditions or were increased after inflammatory stimulation (Raicevic et al. 2015). Immunomodulatory
effects of these cells could be confirmed in vitro. The proliferation of mitogen-activated T-cells was
significantly decreased in presence of liver-derived progenitor cells. The level of immunosuppression was
comparable to that of bone marrow MSCs (BM-MSCs) (Raicevic et al. 2015). /n vitro tests also showed the
capacity of the cells to modulate the activation of human hepatic stellate cells (HSCs) via a paracrine
mechanism. The likely involved mechanisms include (1) inhibition of HSCs proliferation and pro-collagen
secretion, (2) up-regulated secretion of anti-fibrotic molecules by HSCs. These effects seem to be mediated
at least in part by HGF, highly secreted by these liver-derived progenitor cells (Berardis, PhD Thesis 2014).

Transcriptomics tests performed later on HepaStem produced at Promethera Biosciences confirmed gene
expression for a series of pro-inflammatory cytokines (e.g. IL-12), anti-inflammatory cytokines (e.g.
TGFb1), dual role cytokines (e.g. IL-6), chemokines, growth factors (e.g. HGF) and also adhesins and other
surface markers (e.g. PD-L1, VCAM-1, ICAM-1), and PGES2 enzyme involved in PGE2 synthesis. Secretomics
and FACS tests confirmed that HepaStem express a series of immunomodulatory surface markers (e.g. PD-
L1) and secreted factors (e.g. HGF, IDO, PGE2, FGF), comparable to those expressed by other human MSCs
(data on file, see IB).

In addition, in vitro functional tests showed that HepaStem has inhibitory effects on T-lymphocyte and on
monocyte activation. In mixed lymphocyte reactions (MLR), the proliferation of T-cells activated by
allogenic cells was significantly decreased in presence of HepaStem (data on file, see IB). Monocytes can
be differentiated into immature dendritic cells when cultivated with IL-4 and GM-CSF. In presence of
HepaStem, cell characterisation supports that this differentiation effect is inhibited. In addition, immature
dendritic cells stimulated with LPS, mimicking an infection, evolve to mature dendritic cells. In presence of
HepaStem, measurements of surface markers and secreted factors support that this maturation is
inhibitied. These inhibitory effects are observed in case of direct or indirect HepaStem contact, supporting
both a cell-cell contact and a paracrine effect (data on file, see IB). The potential effects of HepaStem are
summarized in Fig 1-1.
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Figure 1-1 Expected Mode of Action of MSCs and HepaStem in inflammatory diseases
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Testing immunomodulatory effects in animal models present important limitations. Indeed, in
immunocompetent animals, human cells may be very rapidly eliminated due to the xenogenic reaction.
In immunodeficient animals, detection of immunomodulatory effects would be of poor relevance. The
development of inflammation and fibrosis is quite limited in such animals.

In conclusion, in vitro data on HepaStem, when compared to literature data on MSCs, support the potential
of HepaStem to induce immunomodulatory effects in vivo in immune mediated diseases.

1.2.7. Expected Mode of Action of HepaStem in ACLF

HepaStem is expected to have a combined systemic and local effect in the liver. Indeed, after IV
administration, cells have a main homing in the liver. They are expected to play an immunomodulatory
role, by direct cell-to-cell interaction with immune cells of the recipient, and by paracrine effects through
the various cytokines, chemokines, MMPs and growth factors they may secrete. For instance, activation
of monocytes and Kupffer cells, the liver resident macrophages by PAMPs and DAMPs are thought to play
an important role in the exacerbated inflammatory response observed in ACLF. According to in vitro data,
HepaStem could affect monocyte and dendritic cell (DC) recruitment, differentiation, maturation and
function through cell contacts or paracrine effects. All these data support the potential in vivo
immunoregulatory effect of HepaStem on monocytes in ACLF patients. By these combined effects, it is
expected that HepaStem will play a favourable role in restoring the immunological imbalance observed in
ACLF, helping to resolve this acute event, meaning improving liver and renal function, systemic
hemodynamics, coagulation parameters and respiratory parameters, and also resolving hepatic
encephalopathy. This will be further explored in this and further clinical studies.
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1.2.8. Justification of study design, population selection, dose regimens and mode of administration

The study is an interventional, multicenter, open, safety study of 2 dose regimens of HepaStem given in 2
subsequent cohorts of 6 ACLF patients each. The study will include patients with ACLF grade 1 or 2
(excluding those with renal organ failure only, or those with circulatory or respiratory failure). It is planned
to have a first group of 6 patients (cohort 1) being administered with 4 infusions of 250 millions cells each.
Once this has been proven safe, a second group of 6 patients (cohort 2) will receive 4 infusions of 500
milions cells each. The infusions will be administered over 2 weeks with the first infusion started within a
few days after patient’s hospitalisation due to acute liver decompensation leading to ACLF. HepaStem will
be administered by a peripheral or a central vein. The primary objective is to evaluate safety of HepaStem
at Day 28 of the active study period.

Study design

In the present study, HepaStem will be administered for the first time through central or peripheral IV
route to ACLF cirrhotic patients without concomitant anti-coagulation. This justifies an open study in a
small number of patients closely monitored to investigate the safety of HepaStem in this population.
Starting with a dose regimen close to those reported as being safe in MSC clinical trials in a cohort of 6
patients, and escalating to a higher dosage in a second cohort of 6 patients, appears to be an acceptable
approach in ACLF patients for whom no specific therapeutic or curative treatment exist.

HepaStem administration will be started rapidly after hospitalisation and will be completed within 2
weeks. This period is expected to correspond approximately to the usual (minimal) hospitalisation stay of
ACLF patients. As ACLF is an acute event, rapidly evolving, with a high mortality rate within the first weeks
(Moreau et al. 2013), a rapid treatment seems a key element to avoid further organ dysfunction or failure.
HepaStem is intended to provide improvement in the short term by its immunomodulatory and anti-
inflammatory properties.

The main objective of the study is fixed at Day 28 of the active study period in order to evaluate the safety
of the infusion. Beyond this period, other intercurrent events may represent confounding factors for the
evaluation of Hepastem effects, such as stopping abstinence from alcohol. Nevertheless, after this 28-day
active period, patients will be followed-up for safety up 1 year post HepaStem administrationinitiation.

Secondary objectives also include exploration of efficacy parameters in ACLF patients. Collected data on
parameters used for evaluating ACLF and liver disease evolution will serve as a basis for selecting efficacy
parameters and defining design of future efficacy clinical studies.

Study population

The selected adult population presents an expected mortality rate at short-term (28 days) close to 30%,
which justify the use of a novel approach carrying potential short term benefits based on its
immunomodulatory and anti-inflammatory properties. The short term mortality risk at 28 days is
estimated close to 23% for ACLF grade 1 or 31% for ACLF grade 2. Patients with ACLF grade 1 with kidney
failure only will be excluded as their mortality risk at 28 days is actually close (< 20%) to that of patients
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with one (non-kidney) organ failure only (No ACLF) (Moreau et al. 2013). Patients with ACLF grade 3 will
be excluded as they have a mortality rate reaching 75% at 28 days, making difficult to assess any safety or
efficacy cell effect in this group. ACLF mainly occurs in cirrhotic patients aged around 50-60years.

Dose

Administration of 250 millions cells (50 mL of HepaStem) per infusion, with 4 infusions given over 2 weeks
— as planned for the first cohort - corresponds approximately to 3.5 millon cells/kg/infusion and a total
dose of 21 million cells/kg (assuming a patient weight of 70 kg). Administration of 500 millions cells (100
mL) per infusion, with 4 infusions given over 2 weeks — as planned for the second cohort - corresponds
approximately to 7 millon cells/kg/infusion and a total dose of 42 million cells/kg (assuming a patient
weight of 70 kg). The first selected dose (250 millions cells per infusion) is close to MSC doses given in
other trials for immune mediated inflammatory diseases (Section 1.2.5), therefore, it is expected to show
similar safety and efficacy profile. It corresponds also to the dose of liver-dirived progenitor cells
administered via IV to the heamophila patient (see 1.2.4). The second selected dose represents a two-fold
increase, still in the range of doses reported for MSCs. In addition, both doses are in the low range
compared to HepaStem doses given in HEPOO1 paediatric study where administration of 500 millions cells
per day was shown to be safe and well tolerated (see 1.2.3).

Mode of administration

HepaStem will be administered in a peripheral or a central vein without concomittant anti-coagulation
medication. In the HEPOO1 study, HepaStem was administered directly via the portal vein under an anti-
coagulation with bivalirudin (in addition Hepastem formulation contains heparin at 10 Ul/ml).

When infused by peripheral IV route, based on a biodistribution test in a patient with normal liver, cells
were shown to have, as expected, a transient passage in the lungs, without inducing neither lung damages
nor any respiratory symptoms, before homing mainly in the liver. This cell biodistribution is relevant for
ACLF indication as the main expected mode of action of HepaStem is based on cell interaction with
immune cells and on paracrine effects in the liver, but systemic effects may also be useful. On the other
hand, ACLF patients present portal hypertension and disturbed portal vein flow, contraindicating portal
vein access. Peripheral or central IV route is therefore justified in ACLF patients, especially since it allows
repeated infusions over time. This mode of administration is expected to improve applicability and
acceptability of the treatment.

HepaStem has a known procoagulant activity due to high expression of Tissue Factor and low expression
of Tissue Factor Pathway Inhibitor (Section 1.2.2). In this study, HepaStem will be administered by
peripheral or central IV route without anti-coagulation medication (bivalirudin). Indeed, the risk of
thrombosis is thought to be lower with this route compared to portal vein route used in the HEPOO1 study
as the blood flow in a medium or central vein is expected to play a diluting effect. In addition, the number
of cells administered per infusion will be limited, similar to MSC doses given in immune mediated
inflammatory diseases (Section 1.2.5). In vitro tests showed that BM-MSCs have also a procoagulant
activity comparable to liver-derived progenitor cells (Stephenne et al. 2012), nevertheless literature report
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show that MSCs were safely administered by IV route without anticoagulation medication, even if
triggering activation of the clotting system (Moll et al. 2012, Moll et al. 2015). Furthermore, it has been
established that hemostatic potential in patients with chronic liver disease is in a rebalanced status due to
concomittant decrease in pro and anti-hemostatic drivers. In ACLF patients, the inflammatory process may
trigger the unstable balance of hemostasis of cirrhotic patients to any of two states and may be manifested
by either bleeding or thrombotic complications (Blasco-Algora et al. 2015). Thus an anti-coagulation may
be contra-indicated in ACLF patients as they could be at risk of gastrointestinal hemorrhage, risks that may
not be assessed by coagulation tests (prothombine time, INR, thrombin generation and
thromboelastometry) (Lisman et al. 2012, Stravitz et al. 2012, Tripodi et al. 2009a, Tripodi et al. 2009b).
Furthermore, bivalirudin use is not validated in cirrhotic patients. In order to mitigate risks of thrombosis
in ACLF patients receiving HepaStem, several precautionary measures will be taken, as described in
Section 5.5.1.

In this study, no immunosuppression will be co-administered with HepaStem. An immunosuppression
treatment was given in the HEPOO1 study in order to prevent a potential cell rejection. An
immunosuppressive treatment would be contraindicated in ACLF patients presenting an immunological
imbalance and being at high risk of severe infections. Furthermore, in ACLF, the expected mode of action
of HepaStem is based on immunomodulation rather than on long-term cell engraftment.

Infusion of biologic products may lead to transfusion like reaction, with symptoms such as fever, chills,
CRP increase. This can be treated with corticoids such as methylprednisolone. As a preventive measure, a
bolus of hydrocortisone will be given 15 to 30 minutes before each HepaStem infusion (as in Lublin et al.
2014).
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2. OBJECTIVES OF THE STUDY

2.1. PRIMARY OBIJECTIVE

To assess the safety of two dose regimens of HepaStem in Patients with ACLF up to Day 28 of the active
study period.

2.2. SECONDARY OBIJECTIVES

Preliminary efficacy:

To evalute clinical and biological efficacy parameters following HepaStem infusion up to Day 28 and up to
Month 3 and Year 1 post first HepaStem infusion.

Long term safety:

To assess the safety of HepaStem up to Month 3 and Year 1 post first HepaStem infusion.
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3. INVESTIGATIONAL PLAN

3.1. GLOBAL STUDY DESIGN

This is an interventional, multicenter, open, non-controlled study of 2 dose regimens of HepaStem given
in 2 subsequent cohorts each of 6 hospitalized ACLF patients.

The study will recruit patients who are hospitalized for ACLF or who develop ACLF during hospitalisation.

The study is divided in the following periods: screening period, active study period dived in treatment
period and evaluation period, and long-term safety follow-up.

Screening period: Once informed consent is signed, the screening period may last from 1 to 4 days, the
time to complete the screening process and to deliver HepaStem. The screening period aims at assessing

the inclusion and exclusion criteria.

Active study period: The active study period will last 28 days (+ 2 days), including a 2-week treatment

period (* 2 days) and a 2-week evaluation period (+ 2 days). The duration of the screening period plus the

active period will last up to 32 days (+ 2 days).

Enrolled patients not meeting the inclusion/exclusion criteria will be considered as screening failure and
will be replaced. Any patients receiving at least one HepaStem infusion will be considered as an included
and evaluable patient.

Two dose regimens of HepaStem will be given, which differ in the amount of cells per infusion as shown
in Figure 3-1 and described in Section 5.2.

Figure 3-1 Study scheme of active study period
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l Cohort 1 (C1): HepaStem administration: 250 106 cells in 50 ml / infusion / day - 4 X infusions

Cohort 2 (C2): HepaStem administration: 500 108 cells in 100 ml / infusion / day - 4 X infusions

HEP101 Protocol version 1.0 — 25 march 2016, Confidential Page 34 of 78



@ PROMETHERA®

SIENCES

The low dose regimen will be given to the first cohort. Thereafter, the high dose regimen will be given to

the second cohort. Patients will be treated in a stepwise approach under the continuous

Safety Monitoring Committee (SMC), composed of Promethera members and external members (See

Section 9.13):

supervision of a

When the first cohort 1 evaluable patient will have received HepaStem infusions (complete sheme
or premature stop), the safety data will be reviewed by the SMC. The SMC may advice to enrol the
next 5 patients of cohort 1 or to continue a stepwise enrolment approach. In this case, the SMC

will advice on the enrolment approach for the next patients based on upcoming safety data.

enrolment of the first cohort 2 patient.

When 6 cohort 1 evaluable patients will have received HepaStem infusions (complete sheme or
premature stop), the safety data will be reviewed by the SMC. The SMC will advice on the

When the first cohort 2 evaluable patient will have received HepaStem infusions (complete sheme
or premature stop), the safety data will be reviewed by the SMC. The SMC may advice to enrol the
next 5 patients of cohort 2 or to continue a stepwise enrolment approach. In this case, the SMC

will advice on the enrolment approach for the next patients based on upcoming safety data.

Figure 3-2 Stepwise inclusion approach under supervision of Safety Monitoring Committe
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[ cipta | |
i SMC review |
e e e e e e = = 't::_ - N
| ClPts2-6 | |
i SMC review |
L e e - = 1
[ c2pPt1 | |
i SMC review |
e e e e e e e e =
N\ o
[ C2Pts2-6 |

The study assessments are described in Section 6.

Long-term safety follow-up: After completion of the active study period, patients will be followed-up up

to 1 year post first HepaStem infusion in the long-term safety follow-up period.

After completion of this study, patients will be followed-up in the Product registry.
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3.2. STUDY ENDPOINTS

3.2.1. Primary endpoint: Safety
e AEs reported up to Day 28 of the active study period, assessed for seriousness, severity, relationship
to IMP and/or IMP administration procedure

The AEs will include but will not be limited to clinically significant changes in clinical examinations, vital
signs, laboratory tests, abdominal echography and Doppler up to Day 28.

The relationship will be assessed based on investigator assessment, and in addition by SMC and the
sponsor pharmacovigilance in line with the ATMP guideline.

3.2.2. Secondary Endpoints:

e Clinical efficacy parameters will be assessed at Day 28, Month 3 and Year 1
o Mortality
o Liver transplantation
o Disease scoring: CLIF-OF score, CLIF-ACLF score, MELD score.
e Biological efficacy parameters will be assessed at Day 28, Month 3 and Year 1
o Bilirubin, creatinine, INR and albumin values

3.2.3. Long term safety follow-up

e Adverse Events of Special Interest will be summarized at Month 3 and Year 1

o SAE with fatal outcome, malignancies, AEs assessed by the investigator as possibly related to
HepaStem, liver transplantation and outcome of liver transplantation

e New ACLF episode will be sumamrized at Month 3, Year 1
3.3. RANDOMIZATION

This study is not randomized but sequential, occurring in 2 successive cohorts of patients.

3.4. JUSTIFICATION OF STUDY DESIGN AND DOSE

The justification is provided in section 1.2.8.

3.5. STUDY CENTERS

The study is planned to be conducted in 5 to 10 clinical centers in Europe.

3.6. STUDY DURATION

The enrolment period will last approximately 12 months. Each evaluable patient will participate for up to
five weeks (32 days (+ 2 days) in the screening plus active treatment period), and therafter for an additional
period of 1 year in the long term safety follow-up.
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4. STUDY POPULATION SELECTION

4.1. STUDY POPULATION

Patients will be recruited at hospitals with specialized hepatology and intensive care units. Patients with
ACLF at first evaluation post-admission or developing ACLF during hospitalisation will be assessed for
inclusion. After obtaining informed consent, the screening period may last from 1 to 4 days, time to
complete the screening process and to deliver HepaStem to the center. This period will include
confirmation of eligibility criteria.

4.2. INCLUSION CRITERIA

Before initiating HepaStem treatment, for each patient, the main eligibility criteria will be reviewed and
discussed with the medical monitor of PROMETHERA to ensure patient eligibility.

A patient must fulfill all of the following criteria to be eligible to participate in the study:

Adult aged between 18 and 70 year old.

Informed Consent.

N.B: In case of hepatic encephalopathy, Informed Consent must be signed by patient’s legal
representative according to local regulation, and by the patient, if possible, after encephalopathy
improvement.

3. Cirrhosis as diagnosed by

- liver histology or
- clinical and imaging examination (may include fibroscan).

4. ACLF Grade 1 or ACLF Grade 2 with the following restrictions

ACLF grade 1 eligible subset:

— liver failure plus cerebral and/or kidney dysfunction

— renal failure plus cerebral dysfunction

— cerebral failure plus kidney dysfunction

— coagulation failure plus cerebral and/or kidney dysfunction

Or

ACLF grade 2 eligible subset:

— Any combination of 2 organ failures including: liver failure, renal failure, cerebral failure,
coagulation failure.

Organ dysfuncytions or failures are defined according to CLIF-C OF score as below
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Diagnostic criteria of kidney and cerebral dysfunction

— kidney: moderate impairment in renal function as defined by a serumcreatinine
ranging from 1.5 to 1.9 mg/dL.

— cerebral: moderate impairment of brain function as defined by grade I-Il HE based
on West Haven criteria.

Diagnostic criteria of organ failures

— liver: serum bilirubin = 12 mg/dL;

—  kidney: serum creatinine > 2 mg/dL;

— cerebral: grade lll-IV HE based on West Haven criteria;
— coagulation: international normalized ratio [INR] 2 2.5

For both grades, patients with circulatory and/or respiratory failure are excluded (see exclusion criteria 6
and 7).

4.3. EXCLUSION CRITERIA

Any of the following criteria will exclude a patient from the study:

A wonN e

u

10.
11.
12.
13.

Absence of portal vein flow as assessed by Doppler ultrasound or other exam.
Known prothrombotic disease or medical history of thrombotic events.
Gastrointestinal hemorrhage requiring blood transfusion unless controlled for more than 48h.

Septic shock or non-controlled bacterial infection defined as persistent clinical signs of infection
despite adequate antibiotic therapy for more than 48h.

Clinical evidence of aspergilus infection.

Circulatory failure defined as treated with vasoconstrictors to maintain arterial pressure or inotropes
to improve cardiac output. N.B: Use of terlipressine to control increased levels of creatinine is not an
exclusion criteria.

Respiratory disordered with pulse oximetry < 93% and related clinical signs, requiring or not
mechanical ventilation.

Treatment with corticosteroids for acute liver disease within 2 weeks before HepaStem infusion.
MELD score > 35.

Previous organ transplantation and/or ongoing immunosuppressive treatments.
Postoperative-decompensation following hepatectomy.

Renal failure due to chronic kidney disease.

Clinically significant left-right cardiac shunt.
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14. Known or suspected hypersensitivity or allergy to any of the components of the HepaStem Diluent
(human albumin, heparin sodium and sodium bicarbonate) or a history of multiple and/or severe
allergies to drugs or foods or a history of severe anaphylactic reactions.

15. Malignancies, other than curatively treated skin cancer, unless a complete remission over 5 years.
16. Refusal of abstinence from alcohol for at least 5 weeks from the study enrolment.

17. Pregnancy (negative B-HCG test required) or women with childbearing potential who decline to use
reliable contraceptive methods during the study.

18. Participation to any other interventional study within the last 4 weeks.

19. Any significant medical or social condition or disability that, in the Investigator’s opinion, may
warrant a specific treatment, or may interfere with the patient’s optimal participation or compliance
with the study procedures.

4.4. CRITERIA FOR STUDY TREATMENT DISCONTINUATION

Post-treatment adverse events that will determine transitory or definitive discontinuation of study
treatment administration are the following:

Transitory discontinuation:

e Mild transfusion-like reaction or other mild adverse events that preclude transitorily the
administration of HepaStem. Infusions may be restarted after recovery. If planned infusions are not
performed within the 2 week treatment period (£ 2 days), missed infusions will not be given.

Definitive discontinuation:
e Serious and/or severe adverse events assessed as possibly related to HepaStem by the investigator,

ie, thrombosis, anaphylactic shock, severe acute lung injury.

e Other serious and/or severe adverse events not assessed as possibly related to HepaStem but that
preclude the continuation of HepaStem infusions in the opinion of the investigator, i.e. severe
haemorrhage, septic shock.

The reason of study treatment discontinuation will be documented and the patient will be followed up in
the active study period up to Day 28 and thereafter in the long term safety follow-up.

4.5. STUDY WITHDRAW CRITERIA

Patients may be withdrawn from the trial by the investigator or terminate their participation prematurely
based on:

e Post-consent decision due to major protocol deviation as an inclusion error (determination of
ineligibility based on safety or eligibility criteria)
e Patient’s decision to withdraw consent

e Termination of the trial by a regulatory authority or Ethics Committee
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e Termination of the trial by the Sponsor

e Termination of trial participation by the Principal Investigator

e Any other reason for withdrawal that the Principal Investigator or patient feels is in the best interest
of the patient.

The reason for withdrawal of the Patient will be documented. If possible, blood samples and study data

will be obtained to complete the pertinent tests and data collection at the time of patient withdrawal. No

Patient can be re-enrolled into the study after having been definitively withdrawn from the study.

4.6. SCREENING FAILURE AND PATIENT REPLACEMENT

Enrolled patients who signed the Informed Consent but do not meet the inclusion/exclusion criteria at the
end of the screening period (i.e. ACLF resolution or detection of an exclusion criteria) and will not receive
any infusion and will be considered as screening failure. Enrolled patients not receiving any HepaStem
infusion will be replaced.

Any Patient receiving at least one HepaStem infusion will be considered as an included and evaluable
patient.
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5. TREATMENTS OF PATIENTS

5.1. DESCRIPTION OF THE INVESTIGATIONAL MEDICINAL PRODUCT

The composition of the Investigational Medicinal Product (IMP) HepaStem is a 5-ml suspension of HHALPC
(50 x 10° cells/ml) mixed with Cryostor® CS-5. HepaStem is stored in 50 ml-vials at maximum

-130°C and reconstituted with 45 ml of HepaStem Diluent at the study center before administration. The
concentration of the reconstituted suspension is 5 x 10° cells/ml.

5.1.1. Description of the Investigational Medical Product

Livers from donors are enzymatically and mechanically treated. The resulting cell suspension is frozen and
stored at maximum — 130°C. Liver cells suspension is the starting material for HepaStem manufacturing.
At Promethera Biosciences, liver cell suspension is thawed and washed prior to seeding in cell culture
flasks in aseptic conditions. Cells are cultured in appropriate medium to promote liver progenitor cells to
emerge. Once liver progenitor cells have proliferated and colonized the growth surface, cells are detached
with a recombinant trypsin-like enzyme and plated again. Then, cells are expanded on increasing growth
surfaces for additional passages prior to the harvest.

After harvest, cells are washed and concentrated in Phosphate-Buffered Saline then mixed in CryoStor”
CS-5 (cryopreservation solution containing 5% dimethyl sulfoxide [DMSO]) to reach a final cell
concentration of 50 x 10° total cells/ml; 50-ml vials are filled with 5 ml of cell suspension (Drug Product
HepaStem) for a final dose of 250 x 10° total cells/vial. The HepaStem is then stored in the vapor phase of
liquid nitrogen tank at maximum -130°C (Table 5-1).

Table 5-1 Composition of HepaStem (frozen)

Composition (5 ml)

ACTIVE SUBSTANCE
HHALPC 50 x 10° cells/ml
EXCIPIENT

Cryostor-5% DMSO To 5 ml

Vials of frozen HepaStem are shipped to the clinical centers in dry-shipper at maximum 150°C where they
can be stored for several days. They may also be shipped on dry-ice and stored between -70°C and-90°C.

The exact expiration date will be indicated on each vial. Further instructions are provided in the HepaStem
Manual.

5.1.2. Reconstitution of Investigational Medicinal Product

HepaStem is delivered in a 50-ml plastic vial containing 5 ml of frozen cell suspension concentrated at 50
x 10° cells/ml equivalent to 250 x 10° cells/vial. Prior administration to patient, HepaStem will be
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reconstituted by healthcare professionals with 45 ml of diluent. HepaStem Diluent is a solution composed
of human albumin, heparin sodium and sodium bicarbonate (Table 5-2).

Table 5-2 Composition HepaStem (reconstituted)

Composition (50 ml)

HHALPC 5 x 10° cells/ml
Sodium Bicarbonate 0.076%
Human albumin 4.45%

Heparin 91U/ ml

After reconstitution, the residual DMSO concentration has been shown to be below the limit of 5.5 mg/ml,
which is the limit approved by the Paediatric Committee of European Medicines Agency (EMA) considering
a maximum of 0.44 g DMSO/kg/day.

Please refer to the IB for further information.

Special precautions for disposal and other handling

e The reconstitution of HepaStem should be performed by trained study staff Health Care Professional.
The maximum delay between the reconstitution and the end of the infusion is 120 minutes. HepaStem

reconstitution is expected to last 5 minutes. Time required from beginning to end of infusion of 50 ml
of HepaStem is expected to be about 50 minutes.

e The following equipment is needed to perform HepaStem reconstitution:

— 1 x50-ml HepaStem vial with 5 ml of cells frozen in Cryostor® CS-5

— 1 x50-ml HepaStem Diluent vial with 47.5 ml of diluent

— 1 xreconstitution device pack containing sterile mini-spike, sterile 50-ml syringes, sterile Luer
lock stopper and 70% isopropyl alcohol (IPA)-saturated prep pads.

e No particular individual protective clothing is required for the reconstitution of HepaStem. Wearing a
laboratory coat and safety glasses are recommended. There is no specific air cleanliness or biosafety
level requirement for the reconstitution of HepaStem. The reconstitution will be performed on a clean
and cleared bench at room temperature (15-25°C).

The full procedure is described in the the HepaStem Manual. Briefly, the mini-spike and the 50-ml syringe
will be assembled. The diluent vial septum will be pierced with the mini-spike and 45 ml of the diluent will
be transferred into the syringe. Then, the HepaStem vial septum will also be pierced with the mini-spike
and the totality of the diluent will be transferred into the HepaStem vial. The reconstituted product will
be homogenized very gently until the cell suspension is homogeneous. The mini-spike and the syringe will
be disassembled and the reconstituted HepaStem syringe will be immediately transferred to the patient
bed inorder to be promptly infused
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5.2. IMP DOSAGE AND SCHEDULE OF ADMINISTRATION

After reconstitution, HepaStem will be infused intravenously through a peripheral catheter or through a
central line. The choice will be at the discretion of the investigator for each patient and for each study
treatment administration, depending on available and possible IV access at the time of infusion.

The infusion rate shall not exceed 1 ml per min. Actual infusion rate will be documented and collected in
the eCRF.

For both cohort 1 and cohort 2, patients will receive HepaStem on 4 infusion days spread over a 2-week

period (+ 2 days); at least 2-day interval without infusion must be respected between infusion days.

In cohort 1, 250 millions cells in 50 ml will be administered on each infusion day, leading to a total of 1
billion cells. On each infusion day, one infusion of 50 ml reconstituted HepaStem suspension will be given.
An infusion is expected to last 50 minutes.

In cohort 2, 500 millions cells in 100 ml will be administered each infusion day, leading to a total of 2
billions cells. On each infusion day, 2 infusions of 50 ml reconstituted HepaStem suspension will be given.
An infusion is expected to last 50 minutes. The two infusions can be given subsequently. HepaStem shall
be reconstituted accordingly.

5.3. METHOD OF APPLICATION

The patients included in the study can be hospitalised in intermediate or ICUs or standard units. Patients
will be hospitalised during HepaStem treatment period.

Hepatic ultrasonography and Doppler ultrasound of the portal vein should be performed on each
treatment day before HepaStem infusion in order to check presence of portal vein flow and arterial flow
(see Section 5.5.1).

Vital signs should be measured prior to, during, and after each HepaStem infusion. Vital signs include body
temperature, arterial pressure, heart rate, respiratory rate, and pulse oximetry saturation.

A single bolus of 100 mg hydrocortisone will be given 15 to 30 min before first HepaStem infusion of the
day.

Before infusion, the homogeneity of the cell suspension have to be checked. During infusion of HepaStem,
the syringe should be regularly gently moved in order to avoid cell sedimentation.

It is very important to ensure a good hydration of the patient before, during and after the cell infusion
procedure.

HEP101 Protocol version 1.0 — 25 march 2016, Confidential Page 43 of 78



@ PROMETHERA®

BIOSCIENCES

5.4. POTENTIAL COMPLICATIONS RELATED TO HEPASTEM ADMINISTRATION

Based on risks reported in studies with cell therapy or biologics and risks observed with HepaStem
administered in the portal vein in pediatric patients (HEPOO1 study, see Section 1), main potential risks
linked to HepaStem therapy may include:

e atshort-term: activation of coagulation cascade due to tissue factor present on cells which might lead
to thrombosis, respiratory disorder as cells first transit to the lungs, hypersensitivity reaction or
infusion reaction as it may occur with biologic products;

e at mid- or long-term: biodistribution in hepatic and non-hepatic organs where cells may promote
tumoral development although such events have been rarely reported with cell therapy, immune
response as HepaStem is made of allogenic cells which may eventually lead to cellrejection.

Furthermore, ACLF patients are often in a poor medical condition, with multiple organ dysfunction or
failures predisposing to precipitating major adverse reactions including fatal outcome.

Measures to be taken to minimize the risks potentially attributable to HepaStem administration are
described here below. Besides the below mentioned risks, there might be other, at this time, unknown
risks.

5.5. MEASURES TO MINIMIZE RISKS

The Patients will be closely monitored and evaluated daily as inpatients and at planned study visits as
outpatients. In addition, the safety of the Patients will be under supervision of the Safety Monitoring
Committee (refer to Section 9.13).

5.5.1. Coagulation disorders and lungs disorders

Although HepaStem has a known procoagulant activity due to the presence of tissue factor (see Section
1), in this study, HepaStem will be administered by peripheral or central IV route without anti-coagulation
medication. Indeed, the risk of thrombosis is thought to be lower with low doses administered by the IV
route compared to high dose administered by the portal vein route as in the HEPOO1 study. The blood flow
in a medium or central vein is expected to play a diluting effect. Number of cells administered per infusion
will be maximum 500 millions cells and the recommended infusion rate is low, at 1 ml/min or 5 millions
cells/min. The lower dose regimen will be applied before the higher one. These doses are in the low range
compared to HepaStem doses given to pediatric patients in HEPOO1 study. They are close to MSC doses
given in inflammatory diseases where MSCs were safely administered by IV route without anticoagulation
medication (See Section 1).

Cells will be diluted before reaching the pulmonary capillary circulation as lungs are their first organ
encounter. Nevertheless, a close monitoring of the respiratory function will be performed before, during
and after each HepaStem infusion for all the patients based on vital signs (See Section 6). A continuous
pulse oximetric monitoring of blood oxygen saturation, with heart rate, respiratory rate and blood
pressure measurements will be performed during HepaStem infusions.
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The next main organs where the cells are expected to migrate are liver and spleen. Cirrhotic patients are
known to have portal hypertension, which potentially reduces portal arterial and venous flows. In addition,
cirrhotic patients have coagulation disturbances with increased risks of bleeding and portal vein
thrombosis (see Section 1). On each treatment day before HepaStem infusion, hepatic ultrasonography
and Doppler ultrasound exams will be performed. The exam will include examination of liver
parenchyma, and at least the main portal veins and branches, hepatic artery (hepatic artery resitivity
index) and other hepatic vessels including flow direction, flow velocity. Patients in whom portal flow
cannot be seen will have a repeated exam within 24 hours. Portal patency can also be investigated with
abdominal CT scan or MRI. Hepastem will be administred only if portal vein patency is demonstrated.

The coagulation status will be monitored regularly during the active treatment period. In addition, patient
will be evaluated at baseline based on thomboelastogram (including EXTEM and FIBTEM tests) and
thrombin generation (with thombomodulin). The results will be useful to document the impact of
HepaStem infusion on the coagulation cascade.

Patients with medical history of thrombotic events or known prothrombotic disease will be excluded from
the study.

5.5.2. Transfusion like reaction

Infusion of biologic products may lead to transfusion like reaction, with symptoms such as fever, chills,
CRP increase. This can be treated with corticoids such as methylprednisolone. As a preventive measure, a
bolus of hydrocortisone will be given 15 to 30 minutes before each HepaStem infusion (see Section 5.6).

5.5.3. Allergic Reaction

Infusion of biologic products may lead to allergic reaction. The signs and symptoms include: urticarial,
dyspnea, wheezing, hypotension, tachycardia, facial reddening and palpebral edema.

5.5.4. AEs Related to Vascular Access

Catheter infection, pneumothorax, hemothorax, bleeding at the site of insertion and thrombosis can occur
in patients with central line catheters. Catheters will be inserted and manipulated by specialized personal
to minimize the risks for these complications.

5.5.5. Risk of immune response and rejection

The development of allogenic immune response following HepaStem infusion may reduce HepaStem
efficacy although limited safety risk are expected. Anti-HLA antibodies will be measured in order to
document the patient potential allogenic response.

5.5.6. Theoretical potential risk of tumor formation

Risk of tumor formation has not been reported in association with mesenchymal stem cell therapy.
HepaStem is a progenitor cell presenting signs of pre-differenciation and no evidence of tumorogenicity
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was observed with HHLAPC: when expended in vitro until cell death, cells entered into senescence; no
tumor formation was observed in immunodeficient mice for up to 90 days or 24 weeks post-
administration.

In this study, after the active study period of 28 days, patients will have a Long Term Safety follow-up
Period of 1 year. Thereafter, they will be followed-up the the product registry.

Thereafter, patients will be followed in the Product registry.

5.6. CONCOMITANT TREATMENTS
All patients will receive standard medical treatment (SMT) as required by their clinical status.

A single bolus of 100 mg hydrocortisone will be given 15 to 30 minutes before first HepaStem infusion of
the day.

Patients are requested to accept abstinence from alcohol during the active study period (day 28).
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6. STUDY CONDUCT

6.1. STUDY ACTIVITIES

6.2. STUDY VISITS

During the screening and and treatment period, patients will be hospitalised. Once informed consent is
signed, the screening period may last from 1 to 4 days, the time to complete the screening process and to
deliver HepaStem. The screening period aims at assessing the inclusion and exclusion criteria. During the
screening period, comprehensive medical history will be recorded, such as background condition leading
to cirrhosis, possible previous episode(s) of ACLF, significant background condition, relevant medications,
and factor(s) triggering ACLF. The examinations listed below must be performed at least once. Before
initiating HepaStem treatment, for each patient, the main eligibility criteria will be reviewed and discussed
with the medical monitor of Promethera to ensure patient eligibility.

Patients will be treated in a stepwise approach as described in Section 3.1. For both cohort 1 and cohort
2, patients will receive HepaStem on 4 infusion days spread over a 2-week period ( 2 days); at least 2-day
interval without infusion must be respected between infusion days. If planned infusions are not performed
within this period, missed infusions will not be given.

on HepaStem infusion days (defined as Day 1, 4, 8, 12, to be adapted based on actual infusion day), before
infusion, a physical exam, evaluation of vital signs, blood tests, a liver echography and Doppler, and
evalution of disease scorings will be performed, as listed below. These assessments will be performed on
each planned infusion day even if HepaStem infusions are prematurily stopped.

A study visit will be performed on Day 14 + 2 days, including the evaluations listed below.
On the other days during the hospital stay, patients will be followed-up according to usual practice.

After the treatment period, study visits will be done on days 21 and 28 (+ 2 days for each visit), as
outpatients for those discharged, or as inpatients for those not discharged.

After the active study period, patients will enter the long term follow-up period, including visits at Month
2 (£ 2 weeks), Month 3 (+ 2 weeks), Month 6 (£ 2 weeks), and Year 1 (+ 1 month).

Up to Month 3 visit, all SAEs will be collected. After Month 3 visit, up to Month 12 visit, safety will be based
on collection of AE of Special Interest (AESI) including SAE with fatal outcome, liver transplantation,
malignancies, new ACLF episode, AEs assessed by the investigator as possible related to HepaStem (see
Section 7.1.2).

At the Month 12 study visit, patients will be invited to be included in the Product Registry.
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6.2.1. Study assessments

e All AEs up to Day 28

e All AESI up to Year 1

e Concomitant medication modifications up to Day 28

e Physical examination: at screening, Days 1, 4, 8, 12, 14, 21, 28, Months 2, 3, 6 and 12.

e Vital signs (Body Temperature, Respiratory Rate, Heart Rate, Arterial Pressure, Pulse Oxymetric
Saturation) :

o Atscreening, Days 1, 4, 8,12, 14, 21, 28, Months 2, 3, 6 and 12.
o Before, during and after infusion

e West-Haven HE, CLIF-OF, CLIF-ACLF and MELD scores will be estimated from clinical and biological
results: at screening, on Days 7, 14, 21, 28, Months 2, 3. 6 and 12

e Common clinical laboratory tests: at screening, Days 1, 4, 8, 12, 14, 21, 28, Months 2, 3, 6 and 12.
o White Blood Cell count, Red Blood Cell count, platelets
o GOT, GPT, bilirubin, alkaline phosphatase, y GT,
o Creatinine, Urea or BUN
o CRP
o INR,aPTT
o Serum albumin, sodium, potassium,
e Lipase: at screening

e Viral serology (HIV, HCV, HEV, HbS antigen) and aspergilus detection: at screening (if not performed
during same admission)

e Urine test (Sediment, Creat, Glc, Protein, Albm): at screening

e Protein C, Protein S, anti-thrombin Ill: at screening

e Thomboelastogram, thrombin generation test: at screening, Days 1, 4, 8, 12, 14, 21, 28 (blood testing
in central lab)

e Anti-HLA antibodies (class | and class Il by luminex method): at screening, Day 28, Month 3, 6 and 12
(blood testing in central lab)

e Inflammatory and anti-inflammatory cytokines: at screening, Days 1, 8, 14 (blood testing in central
lab)

e Abdominal and portal system ultrasonography and Doppler: at screening, before each infusion on Days
1,4, 8,12 and on Days 14 and 28

o Chest x-ray,

e Blood culture, other fluid culture: if applicable at screening (If already performed during same
admission, results collected)

e ECG: at screening (if not performed during same admission)
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e Cardiac echography and Doppler: at screening (if not performed during same admission), on Day 1
after infusion
e Atransjugular liver biopsy: optional (if not already performed during the same admission)

A SMC will review safety data and advice on study conduct as described in Section 3.1 and Section 9.13.

Additional visits including remote visit, phone calls after hospital discharge, could be performed and
reported in the eCRF (floating visit) at the investigator’s discretion.

In case of premature withdraw from study, an end of study visit should be perfomed if possible at the time
of study withdraw.

In case of liver transplantation, a sample of the explanted liver will be collected if possible.
6.2.2. Central Blood sampling

Several tests will be performed in central labs. Further information will be provided in the Lab Procedure
Manual.

Thromboelastogram and thromboglobulin generation tests

Blood will be collected on citrated tube fully fulled-in. Blood must be centrifuged within 30 min. A double
centrifugation must be performed (2500 G for 10 min. twice). The plasma will be colleted and put in
cryotubes (min. 2 tubes containing each min. 500 microl of citrated plasma), and immediately frozen (at -
30°C for max. 3 weeks or at -80°C for max. 6 months).

Cliniques Universitaires St LUC
Laboratoire d'Hémostase

Avenue Hippocrate 10,

1200 Woluwe-Saint Lambert BELGIUM

Anti-HLA antibodies

Serum will be collected and frozen.

Prof. Dominique Latinne
St Luc Hospital —Tour Franklin
Avenue Hippocrate 10 1200 BRUSSELS — BELGIUM.
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Plasma cytokines

Four mL of bloof will be collected on EDTA tubes. The blood will be centrifuged rapidly after sampling and
plasma will be kept at -80 °C.

TARGID/Hepatology Department of Clinical and Experimental Medicine
Laboratory of Hepatology KU Leuven

Herestraat 49

B-3000 LEUVEN

BELGIUM

6.3. STUDY FLOW CHARTS
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Table 6-1 Study Flowchart
SCFI"::::I(;\E Active period Follow Up period
Treatment Period Surveillance Period
Time Baseline D1° D4° D8® D12° D14° D21° D28° M2 M3 M6 | M12
Informed Consent X
Eligibility criteria X X
Demography & Medical History X
Physical exam X « « « « X X X X X X X
vital Sign X ¥ ¥ ¥ ¥ X X X X X X X
Scoring : West-Haven HE, CLIF-OF, CLIF-ACLF, MELD X « « « « X X X X X X X
Biological analysis
WBC, RBC, PIt, CRP, Na*, K", Alb, Creat, Urea/Bun X « « « « X X X X X X
GOT, GPT, Bilirubin, Alk Ph, yGT X « « « « X X X X X X
Lipase X
Coagulation 1 : INR, aPTT X « « « « X X X X X X X
Coagulation 2 : TEG, TG (central lab) X « « « « X X X
Coagulation 3 : C-Protein, S-Protein, Anti-Thrombin 11l X
Virology status (HBS Ag, HCV, HEV, HIV), Aspergilosis test X
Anti-HLA antibodies (Cl 1 and CI2) (Central lab) X X X X X
Urine analysis : Sediment, Creat, Glc, Protein, Albm X
Plasma Cytokines (Central Lab) X « « X
Imaging / Radiology & ECG
Abdominal & portal system US Doppler X « « « « X X
Chest X-Ray ©
Cardiac US Doppler © P
ECG ©
Blood culture or other fluid culture ¥
Transjugular liver biopsy (0}
Investigational Product : HepaStem Infusions®
Cohort 1 : Infusion of 250 Million cells/50 ml + Hydrocortison (100mg) X X X X
Cohort 2: Infusion of 500 Million cells/100 ml +Hydrocortison (100mg) X X X X
Concomitant medication & therapy Continuously Relevant
Safety (Adverse Events) All AEs AESI

HEP101 Protocol version 1.0 — 25 march 2016, Confidential
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a) Infusion day: 4 infusions on 14 days period (+ 2 days) with at least 2 day intervalwithout
infusion.

Hydrocortisone given 15-30 min before HepaStem infusion
b) Day to be adpated, cfr remarque a)
c) + 2 days; End of Active Period visit
« Before each infusion .
© if not aleady performed during same admission; if already performed, results collected
# before, during, after each infusion
¥ If applicable (If already performed during same admission, results collected)
O Optional; if already performed during same admission, results collected
# : cardiac US to be performed after infusion
AESI : only Adverse Event of Special Interest to be reported

TEG: Thromboelastogram, TG: Thrombin generation
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7. SAFETY DATA COLLECTION, RECORDING, AND REPORTING

7.1. DEFINITIONS

7.1.1. AEs and ADRs

An Adverse Event (AE) is defined in ICH Guideline for GCP as “any untoward medical occurrence in a
patient or clinical investigation Patient administered a pharmaceutical product and that does not
necessarily have a causal relationship with this treatment” (ICH E6:1.2). An AE can therefore be any
unfavorable and unintended sign (including an abnormal laboratory finding), symptom or disease
temporarily associated with the use of a medicinal (investigational) product, whether or not
considered related to the medicinal (investigational) product. This definition includes intercurrent
illnesses or injuries, exacerbation of pre-existing conditions and AEs occurring as a result of drug
withdrawal, abuse or overdose.

Interventions for pre-existing conditions or medical procedures planned prior to study enrollment are
not considered AEs. For the purpose of this study, AEs will be collected after informed consent
signature.

Adverse Drug Reactions (ADRs) are all noxious and unintended responses to a medicinal product
related to any dose where a causal relationship between a medicinal product and an AE is at least a
reasonable possibility, i.e., the relationship cannot be ruled out.

An unexpected drug reaction is an ADR, the nature and severity of which is not consistent with the

applicable product information, e.g. the Reference Safety Information in the Investigator Brochure.

In addition to constant observation of the trial Patient for his/her well-being, the Investigator will
guestion the trial Patient regarding the occurrence of any AEs at each visit without exerting any
influence on the Patient by the way of questioning.

For all AEs, the Investigator must pursue and obtain enough information to determine the outcome of
the AE and to assess if the criteria for classification as a serious adverse event (SAE) is met (see below),
which requires immediate notification to Promethera Biosciences. For all AEs, sufficient information
should be obtained by the Investigator to determine the causality of the AE. For AEs with a causal
relationship to the investigational product, follow-up by the Investigator is required until the event
resolves or stabilizes at a level acceptable to the Investigator and the clinical monitor of Promethera
Biosciences.

All AEs observed by the Investigator or voluntarily reported by the patients enrolled into this study
must be collected and recorded by the Investigator in the Patients’ medical records and in the eCRF
regardless of the causal relationship to study drug.
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7.1.2. Adverse Event of Special Interest (AESI)

For the 11-month follow-up extension, only Adverse Event of Special Interest (AESI) will be collected.
The AESI are events potentially associated with the investigational compound or disease under study.
The Serious Adverse Event of Special Interest are defined as:

- AEs with fatal outcome

- Liver Transplantation

- Malignancies

- Hospitalization for ACLF

- AEs assessed by the investigator as possibly related to HepaStem

They will be considered and reported as SAEs.

7.1.3. SAEs
An SAE is defined as any untoward medical occurrence that at any dose:

e Results in death

e s life threatening

e Requires in-patient hospitalization or prolongation of existing hospitalization

e Results in persistent or significant disability/incapacity

e |s a congenital anomaly/birth defect

e An important medical event that may not result in death, be life threatening, or require
hospitalization may be considered an SAE when, based upon appropriate medical judgment, the
event may jeopardize the Patient and may require medical or surgical intervention to prevent one
of the outcomes listed in this definition (ie, severe allergic reaction, malignancy).

A planned hospitalization for pre-existing condition or a procedure required by the Clinical
Investigation Plan, without a serious deterioration in health, is not considered to be an SAE (e.g.
prolonged hospitalization after cell infusion due to family situation). However, re-occurrence of ACLF
after end of infusion period and before final visit, if responsible for prolongation of hospitalization, is
a SAE.

Any SAE occurring during the study must be reported, whether considered treatment-related or not.
A life threatening event is any event in which the trial Patient was, in the view of the Investigator, at
immediate risk of death from the event as it occurred. This does not include an event that, had it
occurred in a more serious form, might have caused death.

All SAEs observed by the Investigator or voluntarily reported by the patients enrolled into this study
must be collected and recorded by the Investigator in the Patients’ medical records, in the eCRF and
on the SAE report (SAER) form, regardless of the causal relationship to study drug.
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7.1.4. Suspected Unexpected Serious Adverse Reactions (SUSARS)

A SUSAR is any event that is serious as per the above criteria, the nature or severity of which is not
consistent with the applicable product information (e.g. IB) and the causal relationship to the study
drug is judged by the Investigator or Promethera Biosciences to be possibly, probable or definite.

7.2. AE REPORTING PROCEDURES

All AEs observed by the Investigator or voluntarily reported by the patients enrolled into this study
must be collected and recorded by the Investigator in the Patients’ medical records and in the eCRF.
Hence:

AEs and ADRs will be collected as of the day ICF signature. Clinical monitor will list all AEs and provide
it to Promethera Biosciences on a regular basis as part of the visit report. AEs reported before screening
visits will be assessed as part of medical history.

7.2.1. Assessment of AEs
Documentation of the AEs in the eCRF will be performed according to the following criteria:

e Description of the AE: diagnosis if known, with signs and symptoms, giving appropriate details to
the event

e Date and time of the onset, and resolution of the AE

e Severity, graded as in Section 7.2.3

e Assessment of causal relationship to study treatment, as in Section 7.2.2

e Action taken regarding study treatment and treatment given

e QOutcome: complete recovery/not yet recovered/recovered with sequelae/death/unknown.

The Investigator will be asked to provide follow-up information and/or discharge summaries as
needed.

7.2.2. Assessment of Causal Relationship

The relationship of the AE will be assessed following the definitions below:
Unrelated

“Clearly not related”

Any event that does not follow a reasonable sequential order from administration of study drug and
that is likely to have been produced by the trial Patient’s clinical state, therapeutic interventions or
other modes of therapy administered to the Patient and that does not follow a known response
pattern to the study drug. Reports contain satisfactory information that the AE is not related to the
study treatment.

Unlikely
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“Doubtfully related”

Any event that does not follow a reasonable sequential order from administration of study drug or
that is likely to have been produced by the trial Patient’s clinical state or other modes of therapy
administered to the Patient and that does not follow a known response pattern to the study drug. The
causal relationship to the study treatment cannot be excluded beyond reasonable doubt, but the
reports contain reasons that the AE is most likely caused by other factors than the studytreatment.

Possibly

“May be related”

Any reaction that follows a reasonable sequential order from administration of study drug or that
follows a known response pattern to the suspected drug and that could readily have been produced
by a number of other factors. Even though the relationship of the study drug to the AE may be
uncertain or doubtful (e.g. due to missing data or insufficient evidence), the possibility of a causal
relationship exists.

Probable
“Likely related”

Any reaction that follows a reasonable sequential order from administration of study drug or that
follows a known response pattern to the suspected drug; reports contain satisfactory information to
assume a causal relationship to the study treatment and the AE could not be reasonably explained by
the known characteristics of the trial Patient’s clinical state or other modes of therapy administered
to the Patient.

Definite
“Clearly related”

Any reaction that follows a reasonable sequential order from administration of study drug, follows a
known response pattern to the suspected drug that improves upon reducing the dose or stopping the
study treatment and recurs on repeated exposure, and that could not be reasonably explained by the
known characteristics of the trial Patient’s clinical state or other modes of therapy administered to the
Patient.

7.2.3. Severity of AEs
AEs will be classified according to severity, depending on the intensity of the event, as follows:

Mild, when well tolerated by the patient, causing only minimal discomfort, and without interfering
with the activities of daily living (ADL)";

! Self-care ADL: bathing, dressing and undressing, feeding self, using the toilet, taking medications and not
bedridden.
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Moderate, when interfering with ADL;
Severe, when impeding with ADL.

Severity must be distinguished from seriousness, which is based on the consequence of the AE. For
example, a headache may be mild, moderate or severe, though rarely is it serious.

7.2.4. SAE Reporting Procedures

SAEs/SADEs will be collected as of the day of informed consent for study participation is provided.

The EU Directive 2001/20/EC on clinical trials defines all the legal requirements with regards to
pharmacovigilance in clinical trials in Europe. It requires Investigators to report all SAEs immediately
to the Sponsor who is responsible of maintaining detailed records of all reported AEs.

Hence, the Investigator is responsible for reporting all SAEs to Promethera Biosciences within 24 hours
of discovery. The immediate SAE reports give information on the type (death; life threatening; requires
or prolongs in-patient hospitalization; persistent or significant disability/incapacity; congenital
anomaly/birth defect) and description of the event, causal relationship to the study drug, number of
received HepaStem infusions, date of last infusion, anonimous identification of the trial Patient, trial
and Investigator.

Initial SAE reports will be followed by relevant detailed medical records as soon as they become
available, and autopsy reports should be provided for deaths if available. The Investigator must ensure
that the trial Patient’s anonymity is maintained. The trial Patient’s name should be replaced by the
screening and/or patient number on all reported copies of hospital documents and reports.

Article 17 of The EU Directive 2001/20/EC requires that each SUSAR from all clinical trials on a
particular investigational medicinal product must be reported electronically to the EMA
pharmacovigilance database, EudraVigilance Clinical Trial Module (EVCTM).

To be classified as a SUSAR, the SAE should have a causal relationship to study treatment that is judged
by the Investigator or Promethera Biosciences to be possibly, probable or definite.

Determination of expectedness is based on the contents of the latest version of the IB.

Promethera Biosciences is responsible to report on an expedited basis to Competent Authorities (CA)
of the concerned member states and to the IEC all relevant information about SUSARs. Timelines for
reporting are specified: fatal and life threatening SUSARs have to be reported 7 days from the date of
initial report, and an additional 8 days for relevant follow-up. All other SUSARS shall be reported in a
maximum of 15 days.

Once a year, Promethera Biosciences shall provide CA and IECs with a listing of all Serious Adverse
Reactions (SARs) and a report of the Patients’ safety, the Annual Safety Report.
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7.2.5. AESI Reporting Procedures

Serious Adverse Event of Special Interest as defined in the part 7.1.2 will follow SAE reporting
procedure defined in the part 7.2.4.

7.2.6. Pregnancy

Female patients who are pregnant will not be allowed to participate in the study. A blood test must be
performed at screening on all females of child bearing patiential. Women of child bearing potential
should employ effective contraceptive methods during HepaStem study. Intrauterine contraceptive
devices, etonorgestrel implants, barrier methods, or abstinence are acceptable.

The investigator is responsible for reporting any pregnancy to Promethera Biosciences within 24 hours
of discovery. All pregnancy observed by the investigator or voluntarily reported by the patients
enrolled into this study must be collected and recorded by the investigator in the Patients’ medical
records, and in the CRF.

7.2.7. Follow-up of AEs

All AEs and SAEs should be followed up by the Investigator until resolution or until the degree of
persistent disability can be assessed. Adequate medical care shall be provided to the study Patients in
case of an AE or an SAE.

For SUSARs, the follow-up should include detailed investigations until a clinical outcome is reached
and final conclusions and any corrective and preventive measures are identified, including
confirmation of whether it was an SAR.
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8. STATISTICAL METHODS

8.1. STUDY DESIGN

This is an interventional, multicenter, open, safety study of 2 dose regimens of HepaStem given in 2
subsequent cohorts each of 6 hospitalized ACLF patients.

For detailed description of the primary and secondary endpoints, please refer to Section 3.2.

8.2. SAMPLE SIZE

The published clinical experience with Mesenchymal Stem Cell (MSC) (with known procoagulant
properties) in various clinical conditions is supporting the safety of MSCs administered through IV
route. HepaStem has been administered at variable doses in 20 paediatric patients through the portal
vein under anticoagulation medication, with an acceptable safety profile. In the present study,
HepaStem will be administered for the first time through peripheral IV route to ACLF cirrhotic patients
without concomitant anti-coagulation. This justifies an open study in a small number of patients closely
monitored to investigate the safety and explore efficacy parameters of HepaStem in this population.
Starting with a dose regimen close to those reported as being safe in MSC clinical trials in a cohort of
6 patients, then a higher dosage in a second cohort of 6 patients that appears to be an acceptable
approach in ACLF patients for whom no specific therapeutic or curative treatment exist.

8.3. STATISTICAL ANALYSIS

8.3.1. General Considerations
Statistical analysis of this study will be the responsibility of Promethera Biosciences or its designee.

More details about statistical methods and data to be reported will be described in the Statistical
Analysis Plan (SAP).

Being an exploring efficacy and safety study, no formal statistical hypotheses will be assessed. The
analysis will be limited to descriptive statistics.

Continuous variables will be summarized by reporting the number of Patients, mean, median, standard
deviation, minimum, and maximum. Categorical endpoints will be summarized by the number of
Patients, frequency, and percentages of each category.

Missing values will not be imputed.

8.3.2. Study Participant Disposition

All Patients who discontinue from the study will be identified, and the extent of their participation in
the study will be reported. If known, a reason for their study discontinuation will be given.
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8.3.3. Analysis

All statistical analyses will be based on the Included Population defined as the subset of patients who
receive at least one infusion.

All study variables will be listed by treatment dose and overall.

AEs will be coded to a preferred term and system organ class using the Medical Dictionary for
Regulatory Activities (MedDRA). Prior and concomitant medications and treatments will be coded
using the World Health Organization (WHO) Drug Dictionary.

Patients’ demographic and baseline characteristics, patient disposition, extent of exposure, the
number and proportion of patients who complete all planned infusions, the number and proportion of
patients who discontinued treatment and the reasons for premature discontinuation of treatment will
be summarised by treatment dose and overall.

All clinical data, vital signs, laboratory data, portal and liver echography and Doppler ultrasound
together with the corresponding changes from baseline (values at screening), and baseline
examinations will be summarised by treatment dose and overall. Worsening changes will be assessed
for their clinical significance by study investigators. If considered as clinically significant, they will be
reported as AEs.

AEs and SAEs will be summarized by treatment dose and overall, type, incidence, severity, seriousness,
and relationship to treatment. The relationship will be assessed based on investigator assessment. An
additional relationship assessment based on global review of AEs will be performed by the SMC and
sponsor pharmacovigilance.

The transplant-free and overall survival will be estimated for each treatment dose and overall using
Kaplan-Meier curves.

Disease scores, bilirubin, creatinine, INR and albumin values and the corresponding changes from
baseline (values at screening) will be summarized by treatment dose and overall. Global and individual
changes in comparison to baseline status will be reported.

Adverse Events of special interest (SAE with fatal outcome, liver transplantation, onset of malignancies,
new ACLF episodes) will be listed and summarised by treatment dose and overall.

The first analysis will be performed after treated patients of cohorts 1 and 2 will have completed the
28 day active study period or have died or have been lost to follow-up.

The second analysis will be performed after these patients will have completed the 3 month follow-up
or have died or have been lost to follow-up.

The third analysis will be performed after these patients will have completed the 1 year follow-up or
have died or have been lost to follow-up.
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8.3.1. Study reports

The first study report will be produced after treated patients of cohorts 1 and 2 will have completed
the 28 day active study period or have died or have been lost to follow-up.

The report will be updated after these patients will have completed the 3 month follow-up or have
died or have been lost to follow-up.

The report will be updated after these patients will have completed the 1 year follow-up or have died
or have been lost to follow-up.
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9. ETHICAL, LEGAL AND ADMINISTRATIVE ASPECTS

9.1. PATIENTS’ INFORMATION AND INFORMED CONSENT

It is the responsibility of the Investigator to ensure that no patient is Patient to any study related
procedures before having given written informed consent that has been previously approved by the
relevant independent Ethics committee (IEC) in each participating country.

The patient population in this study will be represented by male or female patients of minimum adult
legal age (according to local laws for signing the informed consent document), able to provide written
informed consent, and able to understand and comply with the requirements of the study. In patients
with hepatic encephalopathy [HE], informed consent may be obtained from a patient’s representative
and confirmed by the patients after resolution of the impairment in brain function. If the Patient is
unable, the representative must sign the consent form. The Patient should also do so as far as possible.
The Patient will not be able to participate until he/she (and/or the representative) signs the consent
form.

The Patient (and/or patient’s representative) will be informed of the voluntary nature of participation,
and of the right to withdraw from the study at any time, without this implying any negative
consequences for the patient. They must also be informed that the sponsor, its representatives, and
the supervising authorities may have access to the Patient’s data and information.

The Investigator or a physician delegated by the Investigator, in accordance with GCP-ICH, shall give
information on the purpose of the trial and its nature, explain the potential benefits and risks in detail
and give assurance that the treatment shall not be prejudiced in case participation in the trial is
refused, or consent is withdrawn at any point during the trial. The Investigator shall make certain that
the information has been understood and that there has been enough time allowed to give an
informed decision. The Investigator shall not take part in decision making.

The receipt of the informed consent will be documented in source documents and in the eCRF. Two
originals will be completed and one copy of the consent form signed and dated by the patient (and/or
representative) and by the physician who informed the patient (and/or representative) will be handed
over to the patient (and/or representative). A second copy will be kept at the study center. Each patient
will receive a patient information sheet written in local language.

9.2. ETHICAL CONDUCT OF THE STUDY AND IEC APPROVAL

This protocol accords with the principles of the Declaration of Helsinki as set forth at the 18" world
Medicines Association (Helsinki 1964) and amendments of the 29" (Tokyo 1975), the 35™ (Venice
1983), the 41° (Hong Kong 1989), the 48™ (Somerset West 1996), and the 52" (Edinburgh 2000), and
most recently the 64™ World Medicines Association in Fortaleza 2013. As these accords are reviewed
and amended periodically, the most current amended version will be in effect.

The written approvals of the CAs and relevant IECs must be obtained and the national regulatory
requirements of the respective participating country must be fulfilled before a study center is initiated.
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Prior to implementing any changes in the study, Promethera Biosciences will produce the relevant
protocol amendment and these amendments will also be submitted to the national authorities and
relevant IECs for approval.

On the approval letter, the study (title, protocol number and version), the documents reviewed
(protocol, 1B, informed consent material, amendments) and the date of review should be clearly
stated. The patient recruitment will not begin until this written approval has been received by
Promethera Biosciences.

9.3. INVESTIGATOR RESPONSIBILITIES

The Investigator must perform the study in accordance with the current approved protocol, the
principles of the Declaration of Helsinki, ICH-GCP guidelines and the applicable regulatory
requirements. A copy of the ICH-GCP guidelines will be available in the Investigator Site File.

It is the Investigator’s responsibility to ensure that adequate time and appropriate resources are
available at the investigational site prior to commitment to participate in this study.

The Investigator shall maintain a list of appropriately qualified persons to whom significant study-
related tasks are delegated. A signed copy of the curriculum vitae (not older than 2 years) for the
Investigator and sub-Investigator(s) will be provided to Promethera Biosciences prior to the start of
the study. The Investigator will inform Promethera Biosciences of any updates to the study team list.

If the patient has a primary physician, the Investigator should, with the patient’s consent, inform the
physician of the patient’s participation in the study.

The Investigator must adhere to the protocol as detailed in this document.

The Investigator will be required to sign an Investigator agreement to confirm acceptance and
willingness to comply with the study protocol.

The Investigator shall be responsible for enrolling only those patients who have met the protocol
eligibility criteria.

It is the responsibility of the Investigator to ensure that all appropriate approvals are in place prior to
recruitment.

The Investigator should notify the IEC of any SAEs occurring at the site and other AE reports received
from Promethera Biosciences, in accordance with local procedures and regulations.

Agreement with the final clinical study report will be documented by the signed and dated signature
of the principal or coordinating Investigator in compliance with ICH E3.

9.4. CONFIDENTIALITY OF PATIENT RECORDS, TRIAL DOCUMENTATION AND DATA

Data protection consent must be obtained from each patient prior to enroliment into the study, and/or
from the patient’s legally authorized representative in accordance with the ICH GCP and the applicable
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privacy requirements (e.g. European Union Data Protection Directive 95/46/EC [“EU Directive”] and
any other country privacy requirements). According to ICH-GCP guideline, Promethera Biosciences
must “verify that each Patient has consented, in writing, to direct access to his/her original medical
records for trial-related monitoring, audit, IEC review, and regulatory inspection”.

Neither the names of the patients nor any other records identifying the Patients will be made publicly
available by any of the parties authorized to review the data.

The Investigator must ensure that the anonymity of each patient is strictly maintained. On CRFs or
other documents submitted to Promethera Biosciences, the patient will be identified by a code,
namely screening number and/or patient number. A separate patient identification list of these codes
will be kept in the Investigator Site File. This information will not be submitted to Promethera
Biosciences. Completed consent forms shall be kept in the Investigator Site File in strictconfidence.

After patients, or if not capable, their representative have consented to take part in the study, the
medical records and the data collected during the study will be reviewed by representatives of
Promethera Biosciences and/or the company organizing the research on Promethera Biosciences
behalf to confirm that the data collected are accurate and are collected for the purpose of analyzing
the results. These records and data may additionally be reviewed by auditors or by regulatory
authorities.

Data and results of this clinical study are the sole property of Promethera Biosciences and may be used
to support the development and/or registration of HepaStem. All data collected during this study will
be controlled by Promethera Biosciences or designee, and Promethera Biosciences will abide by all
relevant data protection laws.

9.5. PATIENT INSURANCE

Patients included in this clinical study are Patient to a patient insurance signed by Promethera
Biosciences. In order to be able to benefit from this insurance, the patient is obliged to comply with
the stipulations accepted in his/her written informed consent.

The Insurance Certificate and the provision clauses will be filed in the Investigator’s Site File.

9.6. MODIFICATION OF THE PROTOCOL

Any change to the protocol can only be made as a written amendment to the trial protocol. The written
amendment, signed by the Coordinating Investigators and Promethera Biosciences, will be submitted
to all the relevant IECs.

If needed, patient information and ICF documents must then be amended accordingly and the
amended ICF must be signed by the patient (or representative) if the changes affect the patient’s
further participation in the study.
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9.7. PROTOCOL DEVIATIONS

9.7.1. Site Staff Awareness

During the SIV, the site staff should be trained on the procedures and requirements of the protocol.
The procedure for the handling of the protocol deviations should be explained. The following items
should be discussed during this visit:

e No deviation or change from the protocol may be implemented without the written agreement
from Promethera Biosciences;

e  Documented approval from the EC must be present, except for eliminating immediate hazard(s)
to trial Patients. In such a case, prior approval is not necessary, but Promethera Biosciences and
the EC must be informed about the deviation as soon as possible;

Any deviation from the protocol must be documented and explained.

9.7.2. Handling and Reporting of Protocol Deviations

The monitor will verify the compliance and will ensure that any protocol deviation discovered during
a monitoring visit is reviewed and discussed with the site staff. Possible reason(s) for the deviation(s)
should be discussed and corrected, and preventive actions should be formulated if needed.

Each protocol deviation should be recorded on the “Protocol Deviation Form” (PDF) and needs to be
countersigned by the Principal Investigator. The original PDF will be collected and stored in the
Investigator Office File and in the Trial Master File. A copy will also be filed at the site.

The monitor will report any newly discovered protocol deviations in the Monitoring Visit Report (MVR).
In addition, any discussion related to proposed changes to the protocol formulated by the investigator,
will be communicated to Promethera Biosciences and will be recorded in the MVR.

Promethera Biosciences will review all protocol deviations at a minimum on a yearly basis in order to
assess possible trending. Additional reviews can be performed based on the actual number of protocol
deviations that are reported during the course of a trial. Promethera Biosciences will be informed
immediately by the monitor in case any serious and/or persistent non-compliance issues identified at
a site.

Promethera Biosciences will evaluate serious or persistent non-compliance, and a corrective or
preventive action plan will be put in place. In this case, the Principal Investigator will be contacted by
Promethera Biosciences to prevent the non-compliance from recurring. If the non-compliance is
persistent, or leads to a serious safety hazard for the Patient, the ethics committee and all applicable
regulatory bodies will be informed.

9.8. STUDY MONITORING

Promethera Biosciences’ monitor is responsible for monitoring the progress of the clinical investigation
and verifies the reported data at the investigational site(s), with the aim to ensure compliance with
the investigational plan, ICH-GCP and applicable regulations, protect the rights and safety of patients,
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safeguard the quality and integrity of the reported data, updates Promethera Biosciences on the status
and performance of the investigational sites.

During the MV, the monitor will verify that:
e Compliance with the protocol is maintained and any deviation is discussed with the

investigator, and is documented and reported to Promethera Biosciences;

e The investigational product is being used according to the protocol. Promethera Biosciences
will be informed as soon as possible if modifications are requested, either to the investigational
product or the protocol;

e The investigator has and continues to have sufficient staff and facilities to conduct the
investigation safely and effectively;

e Any changes in staff have been documented in the Delegation Log, CVs have been collected
for any new staff and appropriate training has been documented.

e The investigator has and continues to have access to an adequate number of Patients;

e  The investigator has and continues to have sufficient study materials on site (eCRFs,
investigational products, etc.);

e  Signed and dated informed consent has been obtained from each Patient or legal
representative prior to any study related procedure;

e  The reported data in the eCRFs is accurate and is consistent with the source documents;

e  The procedures for recording and reporting adverse events and adverse device/drug effects to
Promethera Biosciences are followed;

e  Patientwithdrawal and/or non-compliance is documented and discussed with the investigator,
and is reported to Promethera Biosciences after the visit;

e Investigational product storage, according to the instructions for use, should be reviewed and
accountability performed;

o The Investigator Office File and Investigator Site File are up-to-date.

Queries may be raised if the data is unclear or contradictory. These queries must be addressed by the
Investigator or delegate as stated in the study staff log.

9.9. ACCESS TO SOURCE DATA
All data must be recorded in the patient’s hospital notes/medical chart.

The monitor will have access to the patients’ medical records and other study-related records needed
to verify the entries in the eCRFs.

In addition to demographic data, medical history and relevant investigations/lab reports etc, the
source document (the original patient file) should clearly state the date of entry in the trial, the trial
protocol number, date of consent form signature, date of each trial visit, date and time of all study
related measurements, applications, AEs and changes in the concomitant medications. In case of
withdrawal of the patient from the study, the reason must be indicated, and at least the date of study
termination recorded.
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The Investigator will permit authorized representatives of Promethera Biosciences, the respective
health authorities, and auditors to inspect facilities and records relevant to this study.

The monitor and/or auditors and/or regulatory inspectors will check the eCRF entries against the
source documents. The consent form will include a statement by which the patients allow the
monitor/auditor/inspector from the IECs or regulatory authorities access to source data (e.g. patient’s
medical file, appointment books, original laboratory test reports) that substantiate information in the
eCRFs. These personnel, bound by professional secrecy, will not disclose any personalinformation.

9.10. CASE REPORT FORMS

Electronic CRFs that have been designed to record all observations and other data specific to the
clinical trial will be provided by Promethera Biosciences.

The Investigator is responsible for maintaining adequate and accurate eCRFs. Each eCRF should be
filled out completely by the Investigator or delegate as stated in the study staff log.

The eCRFs should be reviewed, signed and dated by the Investigator.

9.11. ARCHIVING

|ll

The Investigator is responsible to archive all “essential documents”, as described in the ICH GCP
Guidelines, including eCRFs, source documents, consent forms, laboratory test results, and drug
inventory records until at least 2 years after the last approval of a marketing application in an ICH
region, and until there are no pending or contemplated marketing applications in an ICH region, or
until at least 2 years have elapsed since the formal discontinuation of clinical development of the
investigational product. However, these documents should be retained for a longer period if required

by the applicable regulatory requirements or by an agreement with Promethera Biosciences.

Prior to the destruction of any study document, the Investigator should obtain written permission from
Promethera Biosciences. These records should be made available at reasonable times for inspection
by the Regulatory Authorities.

9.12. PUBLICATION OF RESULTS

The data and the results of this clinical study are the sole property of Promethera Biosciences.
Promethera Biosciences retains the right to review all material prior to presentation or submission for
publication. No party is permitted to publish/present the results of the study, in part or in their
entirety, without the written authorization of Promethera Biosciences.

9.13. SAFETY MONITORING COMMITTEE (SMC)

The Safety Monotoring Committee will be composed of Promethera members including medical
monitor, pharmacovigilance representative, clinical representive and external members with expertise
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in liver disease or other relevant medical fields. The members of the SMC provide their expertise and
recommendations.

The primary responsibilities of the SMC are:

20. Periodically review (at specified timepoints) and evaluate the accumulated study data for
participant safety, study conduct and progress, and, when appropriate, efficacy.

21. Make recommendations to Promethera Biosciences regarding the continuation, modification, or
termination of the trial. The SMC considers study-specific data as well as relevant background
knowledge about the disease, investigational product, or patient population under study.

22. The SMC is responsible for defining its deliberative processes, including event triggers that would
call for an unscheduled review, stopping guidelines, and voting procedures prior to initiating any
data review. The SMC is also responsible for maintaining the confidentiality of the data reviewed
and the reports produced.

23. The SMC will ensure a continuous supervision of the treatment stepwise approach as described in
section 3.1. The low dose regimen will be given to the first cohort. Thereafter, the high dose
regimen will be given to the second cohort.

*  When the first cohort 1 evaluable patient will have received HepaStem infusions (complete
sheme or premature stop), the safety data will be reviewed by the SMC. The SMC may advice
to enrol the next 5 patients of cohort 1 or to continue a stepwise enrolment approach. In this
case, the SMC will advice on the enrolment approach for the next patients based on upcoming
safety data.

*  When 6 cohort 1 evaluable patients will have received HepaStem infusions (complete sheme
or premature stop), the safety data will be reviewed by the SMC. The SMC will advice on the
enrolment of the first cohort 2 patient.

*  When the first cohort 2 evaluable patient will have received HepaStem infusions (complete
sheme or premature stop), the safety data will be reviewed by the SMC. The SMC may advice
to enrol the next 5 patients of cohort 2 or to continue a stepwise enrolment approach. In this
case, the SMC will advice on the enrolment approach for the next patients based on upcoming
safety data.

24. The SMC will review severe thrombotic events assessed as related to HepaStem administration by
the investigator.

25. At the end of the active study period, the SMC will review the AEs and will perform an evaluation
of the biological plausibility of any causal relationship to HepaStem administration.

During each trial, the SMC should review cumulative study data to evaluate safety, study conduct, and
scientific validity and integrity of the trial. As part of this responsibility, SMC members must be satisfied
that the timeliness, completeness, and accuracy of the data submitted to them for review are sufficient
for evaluation of the safety and welfare of study participants. The SMC should also assess the
performance of overall study operations and any other relevant issues, asnecessary.
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The SMC should conclude each review with their recommendations to Promethera Biosciences.

The membership of the SMC should reflect the disciplines and medical specialties necessary to
interpret the data from the clinical trial and to fully evaluate participant safety. The number of SMC
members depends on the phase of the trial, but generally consists of 3 to 7 members including, at a
minimum:

e Expert(s) in the clinical aspects of the disease/patient population being studied
e One or more biostatisticians
e Investigators with expertise in current clinical trials conduct and methodology.

Ad hoc specialists may be invited to participate as non-voting members at any time if additional
expertise is desired.

The frequency of SMC meetings will depend on several factors including the rate of enrollment,
completion of five patients of the low dose group, safety issues or unanticipated AEs, availability of
data, and, where relevant, scheduled interim analyses. The initial SMC meeting should occur preferably
before the start of the trial or as soon thereafter as possible. At this meeting, the SMC should discuss
the protocol and the SMC charter, which includes trigger set for data review or analyses, definition of
a quorum, and guidelines for monitoring the study. Guidelines should also address stopping the study
for safety concerns and, where relevant, for efficacy based on plans specified in the protocol. The SMC
should also develop procedures for conducting business (e.g. voting rules, attendance, etc).
Promethera Biosciences staff will discuss Promethera Biosciences’ perspective on the study at this
initial meeting.

Once a study is implemented, the SMC should convene as often as necessary to examine the
accumulated safety and enrollment data, review study progress, and discuss other factors (internal or
external to the study) that might impact continuation of the study as designed.

After each meeting of the SMC, the SMC’s Chair should prepare a brief summary report. It should
describe the SMC members’ conclusions with respect to progress or need for modification of the
protocol. These reports should be provided to the Investigators and to his/her local IEC.
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11. APPENDIX 1 : SCORING SYSTEMS

11.1. CLIF ORGAN FAILURE (CLIF-OF) SCORE

CLIF-Organ Failure score system.

Organ / System

Sub-score=1

Sub-score =2

Sub-Score =3

Liver Bilirubin < 6mg/dL 6 < Bilirubin < 12mg/dL Bilirubin >12mg/dL
)
Kidney Creatinine <2mg/dL 2 < Creatinine<3:5 mg/dL Creatinine=3-5 mg/dL
or renal replacement
Brain Grade 0 Grade 1-2 Grade 3-4
(West-Haven grade for HE)
Coagulation INR < 2-0 2:0<INR<25 INR =2 2-5
Circulatory MAP =70 mm/Hg MAP <70 mm/Hg Use of vasopressors
Respiratory
PaO2/Fi0O2 >300 <300 - > 200 <200
or
SpO2/Fi02 >357 >214- <357 <214
Arroyo et al. 2015
11.2. MELD SCORE
MELD Score based on
- serum Creatinin
- serum Bilirubin and
- INR
Chung et al. 2012
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11.3. WEST HAVEN CRITERIA FOR HEPATIC ENCEPHALOPATHY

West Haven Criteria of Altered mental statins in Hepatic Encephalopahy

Stage Consciousness Intellect and Neurologic Findings
Behavior
0 Normal Normal Normal examination; impaired
psychomotor testing
1 Mild lack of Shortened attention | Mild asterixis or
awareness span; impaired tremor
addition or
subtraction
2 Lethargic Disoriented,; Muscular rigidity and clonus;
inappropriate Hyperreflexia
behavior
3 Somnolent but Gross disorientation; | Muscular rigidity and clonus;
arousable bizarre behaviour Hyperreflexia
4 Coma Coma Decerebrate posturing
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12. APPENDIX 2: SIGNATURE PAGES
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12.1. INVESTIGATOR'’S SIGNATURE

Study Title: Multicenter Phase Il Safety and Preliminary Efficacy Study of 2 dose regimens of
HepaStem in Patients with Acute on Chronic Liver Failure

Study Number: HEP101
EudraCT No: 2016-001177-32
Protocol Date: 25 March 2016

Version Number: 1.0

| have read the protocol described above. | agree to comply with all applicable regulations and to
conduct the study as described in the protocol.

Signature: Date (dd/mm/yyyy):
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Study Title: Multicenter Phase Il Safety and Preliminary Efficacy Study of 2 dose regimens of
HepaStem in Patients with Acute on Chronic Liver Failure

Study Number: HEP101
EudraCT No: 2016-001177-32
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Version Number: 1.0

The Clinical Study Protocol has been approved for submission to the Independent Ethics Committee
and Competente Authorities and to conduct the Clinical Study in accordance with GCP-ICH by the
following sponsor personnel who contributed to writing and/or approving this protocol:

Joélle Thonnard, Director Clinical and Medical Affairs Date (dd/mm/yyyy)
Etienne Sokal, MD Chief Innovation & Scientific Officer Date (dd/mm/yyyy)
John Tchelingerian, CEO Date (dd/mm/yyyy)
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Protocol code

Study Title Multicenter Phase Il Safety and Preliminary Efficacy Study of 2 dose regimens of
HepaStem in Patients with Acute on Chronic Liver Failure
EudraCT & Protocol n° HEP101 / EudraCT 2016-001177-32

Protocol version
and date

Version 1.1 — 25 May 2016

Indication

Acute on Chronic Liver Failure (ACLF)

Study Phase

Sponsor

PROMETHERA BIOSCIENCES

Investigational

HepaStem: Heterologous Human Adult Liver-derived Progenitor Cells (HHALPC).

product

Objective PRIMARY OBJECTIVE:
To assess the safety of two dose regimens of HepaStem in Patients with ACLF up to
Day 28 of the active study period.
SECONDARY OBJECTIVES:
Preliminary efficacy:
To evalute clinical and biological efficacy parameters following HepaStem infusion
up to Day 28 and up to Month 3 and Year 1 post first HepaStem infusion.
Long term safety:
To assess the safety of HepaStem up to Month 3 and Year 1 post first HepaStem
infusion.

Number of Twelve (12) evaluable Patients

Patients

Number of 5-10 European Centers

Centers

Study Design

Interventional, multicenter, open-label, non-controlled prospective study of 2 dose
regimens of HepaStem given in 2 subsequent cohorts each of 6 hospitalized ACLF
patients.

Study periods

The study will recruit patients who are hospitalized for ACLF or who develop ACLF
during hospitalisation.

The study is divided in the following periods: screening period, active study period
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dived in treatment period and evaluation period, and long-term safety follow-up.

Screening period: Once informed consent is signed, the screening period may last

from 1 to 4 days, the time to complete the screening process and to deliver
HepaStem. The screening period aims at assessing the inclusion and exclusion
criteria.

Active study period: The active study period will last 28 days (£ 2 days), including a

2-week treatment period (£ 2 days) and a 2-week evaluation period (= 2 days). The
duration of the screening period plus the active period will last up to 32 days (£ 2
days).

Enrolled patients not meeting the inclusion/exclusion criteria will be considered as
screening failure and will be replaced. Any patients receiving at least one HepaStem
infusion will be considered as an included and evaluable patient.

Two dose regimens of HepaStem will be given, which differ in the amount of cells
per infusion.

The low dose regimen will be given to the first cohort. Thereafter, the high dose
regimen will be given to the second cohort. Patients will be treated in a stepwise
approach under the continuous supervision of a Safety Monitoring Committee
(SMC), composed of Promethera members and external members.

*  When the first cohort 1 evaluable patient will have received HepaStem
infusions (complete sheme or premature stop), the safety data will be
reviewed by the SMC. The SMC may advice to enrol the next 5 patients of
cohort 1 or to continue a stepwise enrolment approach. In this case, the
SMC will advice on the enrolment approach for the next patients based on
upcoming safety data.

*  When 6 cohort 1 evaluable patients will have received HepaStem infusions
(complete sheme or premature stop), the safety data will be reviewed by
the SMC. The SMC will advice on the enrolment of the first cohort 2 patient.
In case a same serious adverse event with a plausible causal relationship to
HepaStem appears for more than 1 patient in the low dose cohort, the
passage to the higher dose won’t be authorized.

*  When the first cohort 2 evaluable patient will have received HepaStem
infusions (complete sheme or premature stop), the safety data will be
reviewed by the SMC. The SMC may advice to enrol the next 5 patients of
cohort 2 or to continue a stepwise enrolment approach. In this case, the
SMC will advice on the enrolment approach for the next patients based on
upcoming safety data.
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Long-term safety follow-up: After completion of the active study period, patients

will be followed-up up to 1 year post first HepaStem infusion in the long-term safety
follow-up period.

After completion of this study, patients will be followed-up in the Product registry.

Study duration

The enrolment period will last approximately 12 months. Each evaluable patient will
participate for up to five weeks (32 days (£ 2 days) in the screening plus active
treatment period), and therafter for an additional period of 1 year in the long term
safety follow-up.

Study
Treatments

HepaStem is delivered in a 50-ml plastic vial containing 5 ml of frozen cell
suspension concentrated at 50x106 cells/ml equivalent to 250x106 cells per vial.
Prior to administration, the cells will be reconstituted with 45 ml of diluent.

Treatment
Schedule and
Dosage
Regimen

All patients will receive standard medical treatment (SMT) as required by their
clinical status.

HepaStem will be infused intravenously through a peripheral catheter or through a
central line, up to the choice of the investigator based on patient’s status. The
infusion rate shall not exceed 1 ml per min.

For both cohort 1 and cohort 2, patients will receive HepaStem on 4 infusion days
spread over a 2-week period (+ 2 days); at least 2-day interval without infusion must
be respected between infusion days.

In cohort 1, 250 millions cells in 50 ml will be administered on each infusion day,
leading to a total of 1 Billion cells. On each infusion day, one infusion of 50 ml
reconstituted HepaStem suspension will be given. An infusion is expected to last 50
minutes. A single bolus of 100 mg hydrocortisone will be given 15 to 30 min before
each HepaStem infusion.

In cohort 2, 500 millions cells in 100 ml will be administered each infusion day,
leading to a total of 2 Billions cells. On each infusion day, 2 infusions of 50 ml
reconstituted HepaStem suspension will be given. An infusion is expected to last 50
minutes. The two infusions can be given subsequently. HepaStem shall be
reconstituted accordingly. A single bolus of 100 mg hydrocortisone will be given 15
to 30 min before the first HepaStem infusion of the day.

Eligibility -
Inclusion
Criteria

Inclusion creteria:

Adult aged between 18 and 70 year old.

Informed Consent.

N.B: In case of hepatic encephalopathy, Informed Consent must be signed by
patient’s legal representative according to local regulation, and by the patient, if
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3.

possible, after encephalopathy improvement.

Cirrhosis as diagnosed by (1) liver histology or (2) by clinical and imaging

examination (may include fibroscan).

4.

ACLF Grade 1 or ACLF Grade 2 with the following restrictions

ACLF grade 1 eligible subset:

Or

— liver failure plus cerebral and/or kidney dysfunction

— renal failure plus cerebral dysfunction

— cerebral failure plus kidney dysfunction

— coagulation failure plus cerebral and/or kidney dysfunction

ACLF grade 2 eligible subset:

- Any combination of 2 organ failures including: liver failure, renal failure,
cerebral failure, coagulation failure.

Organ dysfuncytions or failures are defined according to CLIF-C OF score as below:

Diagnostic criteria of kidney and cerebral dysfunction

— kidney: moderate impairment in renal function as defined
by a serum creatinine ranging from 1.5 to 1.9 mg/dL
—  cerebral: moderate impairment of brain function as defined
by grade I-1l Hepatic Encephalopathy based on West Haven criteria

Diagnostic criteria of organ failures

— liver: serum bilirubin > 12 mg/dL

—  kidney: serum creatinine > 2 mg/dL

— cerebral: grade llI-IV HE based on West Haven criteria
— coagulation: international normalized ratio [INR] 22.5

Eligibility -
Exclusion
Criteria

Exclusion creteria:

Absence of portal vein flow as assessed by Doppler ultrasound or other exam.
Known prothrombotic disease or medical history of thrombotic events.

Gastrointestinal hemorrhage requiring blood transfusion unless controlled for
more than 48h.

Septic shock or non-controlled bacterial infection defined as persistentclinical
signs of infection despite adequate antibiotic therapy for more than 48h.

Clinical evidence of aspergilus infection.
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10.
11.
12.
13.
14.

15.

16.

17.

18.
19.

Circulatory failure defined as treated with vasoconstrictors to maintainarterial
pressure or inotropes to improve cardiac output. N.B: Use of terlipressine to
control increased levels of creatinine is not an exclusion criteria.

Respiratory disordered with pulse oximetry < 93% and related clinical signs,
requiring or not mechanical ventilation.

Treatment with corticosteroids for acute liver disease within 2 weeks before
HepaStem infusion.

MELD score > 35.

Previous organ transplantation and/or ongoing immunosuppressive treatments.
Postoperative-decompensation following hepatectomy.

Renal failure due to chronic kidney disease.

Clinically significant left-right cardiacshunt.

Known or suspected hypersensitivity or allergy to any of the components of the
HepaStem Diluent (human albumin, heparin sodium and sodium bicarbonate) or
a history of multiple and/or severe allergies to drugs or foods or a history of
severe anaphylactic reactions.

Malignancies, other than curatively treated skin cancer, unless a complete
remission over 5 years.

Refusal of abstinence from alcohol for at least 5 weeks from the study
enrolment.

Pregnancy (negative B-HCG test required) or women with childbearing potential
who decline to use reliable contraceptive methods during the study.

Participation to any other interventional study within the last 4 weeks.

Any significant medical or social condition or disability that, in the Investigator’s
opinion, may warrant a specific treatment, or may interfere with the patient’s
optimal participation or compliance with the study procedures.

Study Endpoints

Primary endpoint: Safety

AEs reported up to Day 28 of the active study period, assessed for serisouness,
severity, relationship to IMP and/or IMP administration procedure

The AEs will include but will not be limited to clinically significant changes in
clinical examinations, vital signs, laboratory tests, abdominal echography and
Doppler up to Day 28.

The relationship will be assessed based on investigator assessment, and in
addition by SMC and the sponsor pharmacovigilance in line with the ATMP
guideline.

Secondary Endpoints:

Clinical efficacy parameters will be assessed at Day 28, Month 3 and Year 1
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o Mortality
o Livertransplantation
o Disease scoring: CLIF-OF score, CLIF-ACLF score, MELD score.
e Biological efficacy parameters will be assessed at Day 28, Month 3 and Year 1
o Bilirubin, creatinine, INR and albumin values

e Long term safety follow-up

o Adverse Events of Special Interest (AESIs) will be summarized at Month
3and Year 1

= SAE with fatal outcome, malignancies, AEs assessed by the
investigator as possibly related to HepaStem, liver
transplantation and outcome of liver transplantation

o New ACLF episode will be summarized at Month 3 and Year 1

Study
Assessment
visits

Study visits

During the screening and and treatment period, patients will be hospitalised. Once
informed consent is signed, the screening period may last from 1 to 4 days, the time
to complete the screening process and to deliver HepaStem. The screening period
aims at assessing the inclusion and exclusion criteria. During the screening period,
comprehensive medical history will be recorded, such as background condition
leading to cirrhosis, possible previous episode(s) of ACLF, significant background
condition, relevant medications, and factor(s) triggering ACLF. The examinations
listed below must be performed at least once. Before initiating HepaStem
treatment, for each patient, the main eligibility criteria will be reviewed and
discussed with the medical monitor of Promethera to ensure patient eligibility.

Patients will be treated in a stepwise approach as described in Section 3.1. For both
cohort 1 and cohort 2, patients will receive HepaStem on 4 infusion days spread
over a 2-week period (+ 2 days); at least 2-day interval without infusion must be
respected between infusion days. If planned infusions are not performed within this
period, missed infusions will not be given.

on HepaStem infusion days (defined as Day 1, 4, 8, 12, to be adapted based on
actual infusion day), before infusion, a physical exam, evaluation of vital signs, blood
tests, a liver echography and Doppler, and evalution of disease scorings will be
performed, as listed below. These assessments will be performed on each planned
infusion day even if HepaStem infusions are prematurily stopped.

A study visit will be performed on Day 14 + 2 days, including the evaluations listed
below.
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On the other days during the hospital stay, patients will be followed-up according to
usual practice.

After the treatment period, study visits will be done on days 21 and 28 (+ 2 days for
each visit), as outpatients for those discharged, or as inpatients for those not
discharged.

After the active study period, patients will enter the long term follow-up period,
including visits at Month 2 (£ 2 weeks), Month 3 (+ 2 weeks), Month 6 (£ 2 weeks),
and Year 1 (£ 1 month).

Up to Month 3 visit, all SAEs will be collected. After Month 3 visit, up to Month 12
visit, safety will be based on collection of AE of Special Interest (AESI) including SAE
with fatal outcome, liver transplantation, malignancies, new ACLF episode, AEs
assessed by the investigator as possible related to HepaStem (see Section 7.1.2).

At the Month 12 study visit, patients will be invited to be included in the Product
Registry.

Study assessments

e All AEs up to Day 28
e All AESl up to Year1
e Concomitant medication modifications up to Day 28

e  Physical examination: at screening, Days 1, 4, 8, 12, 14, 21, 28, Months 2, 3,6
and 12.

e Vital signs (Body Temperature, Respiratory Rate, Heart Rate, Arterial Pressure,
Pulse Oxymetric Saturation) :

o Atscreening, Days 1, 4,8, 12, 14, 21, 28, Months 2, 3, 6 and 12.
o Before, during and after infusion

e West-Haven HE, CLIF-OF, CLIF-ACLF and MELD scores will be estimated from
clinical and biological results: at screening, on Days 7, 14, 21, 28, Months 2, 3. 6
and 12

e Common clinical laboratory tests: at screening, Days 1, 4, 8, 12, 14, 21, 28,
Months 2, 3, 6 and 12.

o White Blood Cell count, Red Blood Cell count, platelets
o GOT, GPT, bilirubin, alkaline phosphatase, y GT,

o Creatinine, Urea or BUN

o CRP

o INR, aPTT
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o Serum albumin, sodium, potassium,
e Lipase: at screening

e Viral serology (HIV, HCV, HEV, HbS antigen) and aspergilus detection: at
screening (if not performed during same admission)

e Urine test (Sediment, Creat, Glc, Protein, Albm): atscreening

e Protein C, Protein S, anti-thrombin Ill: at screening

e Thomboelastogram, thrombin generation test: at screening, Days 1, 4, 8, 12, 14,
21, 28 (blood testing in central lab)

e Anti-HLA antibodies (class | and class Il by luminex method): at screening, Day
28, Month 3, 6 and 12 (blood testing in central lab)

e Inflammatory and anti-inflammatory cytokines: at screening, Days 1, 8, 14
(blood testing in central lab)

e Abdominal and portal system ultrasonography and Doppler: at screening,
before each infusion on Days 1, 4, 8, 12 and on Days 14 and 28

e Chest x-ray,

e Blood culture, other fluid culture: if applicable at screening (If already
performed during same admission, results collected)

e ECG: at screening (if not performed during same admission)

e (Cardiac echography and Doppler: at screening (if not performed during same
admission), on Day 1 after infusion

e A transjugular liver biopsy: — only data collection in case the biopsy has been
done during the same admission — no specific transjugular liver biopsy required
for the study protocol.

A SMC will review safety data and advice on study conduct.

Additional visits including remote visit, phone calls after hospital discharge, could be
performed and reported in the eCRF (floating visit) at the investigator’s discretion.

In case of premature withdraw from study, an end of study visit should be perfomed
if possible at the time of study withdraw.

In case of liver transplantation, a sample of the explanted liver will be collected if

possible.
Prohibited Patients are requested to accept abstinence from alcohol during the active study
Medications period (Day 28).
and Food
Sample Size The published clinical experience with Mesenchymal Stem Cell (MSC) (with known

Considerations

procoagulant properties) in various clinical conditions is supporting the safety of
MSCs administered through IV route. HepaStem has been administered at variable
doses in 20 paediatric patients through the portal vein under anticoagulation
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medication, with an acceptable safety profile. In the present study, HepaStem will
be administered for the first time through peripheral IV route to ACLF cirrhotic
patients without concomitant anti-coagulation. This justifies an open study in a
small number of patients closely monitored to investigate the safety and explore
efficacy parameters of HepaStem in this population. Starting in a cohort of 6
patients with a dose regimen close to those reported as being safe in MSC clinical
trials, then testing in a second cohort of 6 patients a higher dosage also reported as
safe appears to be an acceptable approach in ACLF patients for whom no specific
therapeutic or curative treatment exist.

Analytical
Methods

Being a safety study also exploring efficacy, no formal statistical hypotheses will be
assessed. The analysis will be limited to descriptive statistics.

Continuous variables will be summarized by reporting the number of Patients,
mean, median, standard deviation, minimum, and maximum. Categorical endpoints
will be summarized by the number of Patients, frequency, and percentages of each
category. Missing values will not be imputed.

All statistical analyses will be based on the safety population defined as the subset
of included patients who receive at least one infusion.

All study variables will be listed by treatment dose and overall.

AEs will be coded to a preferred term and system organ class using the Medical
Dictionary for Regulatory Activities (MedDRA). Prior and concomitant medications
and treatments will be coded using the World Health Organization (WHO) Drug
Dictionary.

Patients’ demographic and baseline characteristics, patient disposition, extent of
exposure, the number and proportion of patients who complete all planned
infusions, the number and proportion of patients who discontinued treatment and
the reasons for premature discontinuation of treatment will be summarised by
treatment dose and overall.

All clinical data, vital signs, laboratory data, portal and liver echography and Doppler
ultrasound together with the corresponding changes from baseline (values at
screening), and baseline examinations will be summarised by treatment dose and
overall. Worsening changes will be assessed for their clinical significance by study
investigators. If considered as clinically significant, they will be reported as AEs.

AEs and SAEs will be summarized by treatment dose and overall, type, incidence,
severity, seriousness, and relationship to treatment. The relationship will be
assessed based on investigator assessment. An additional relationship assessment
based on global review of AEs will be performed by the SMC and sponsor
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pharmacovigilance.

The transplant-free and overall survival will be estimated for each treatment dose
and overall using Kaplan-Meier curves.

Disease scores, bilirubin, creatinine, INR and albumin values and the corresponding
changes from baseline (values at screening) will be summarized by treatment dose
and overall. Global and individual changes in comparison to baseline status will be
reported.

Adverse Events of special interest (SAE with fatal outcome, liver transplantation,
onset of malignancies, new ACLF episodes) will be listed and summarised by
treatment dose and overall.

The first analysis will be performed after treated patients of cohorts 1 and 2 will
have completed the 28 day active study period or have died or have been lost to
follow-up.

The second analysis will be performed after these patients will have completed the
3 month follow-up or have died or have been lost to follow-up.

The third analysis will be performed after these patients will have completed the 1
year follow-up or have died or have been lost to follow-up.

The first study report will be produced after treated patients of cohorts 1 and 2 will
have completed the 28 day active study period or have died or have been lost to
follow-up.

The Report will be updated after these patients will have completed the 3 month
follow-up or have died or have been lost to follow-up.

The report will be updated after these patients will have completed the 1 year
follow-up or have died or have been lost to follow-up.
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Study Flow chart
Sc;:;eir;:lg Active period Follow Up period
Treatment Period Surveillance Period
Time Baseline D1° D4° D8" D12° p14° | D21° D28° | M2 | M3 | M6 | M12
Informed Consent
Eligibility criteria X X
Demography & Medical History X
Physical exam X « « « « X X X X X X X
Vital Sign X ¥ ¥ ¥ ¥ X X X X X X X
Scoring : West-Haven HE, CLIF-OF, CLIF-ACLF, MELD X « « « « X X X X X X X
Biological analysis
WBC, RBC, PIt, CRP, Na*, K*, Alb, Creat, Urea/Bun X « « « « X X X X X X
GOT, GPT, Bilirubin, Alk Ph, yGT X « « « « X X X X X X
Lipase X
Coagulation 1 : INR, aPTT X « « « « X X X X X X X
Coagulation 2 : TEG, TG (central lab) X « « « « X X X
Coagulation 3 : C-Protein, S-Protein, Anti-Thrombin I X
Virology status (HBS Ag, HCV, HEV, HIV), Aspergilosis test X
Anti-HLA antibodies (Cl 1 and CI2) (Central lab) X X X X X
Urine analysis : Sediment, Creat, Glc, Protein, Albm X
Plasma Cytokines (Central Lab) X « « X
Imaging / Radiology & ECG
Abdominal & portal system US Doppler X « « « « X X
Chest X-Ray ©
Cardiac US Doppler © #
ECG ©
Blood culture or other fluid culture ¥
Transjugular liver biopsy (0]
Investigational Product : HepaStem Infusions?®
Cohort 1 : Infusion of 250 Million cells/50 ml + Hydrocortison (100mg) X X X X
Cohort 2: Infusion of 500 Million cells/100 ml +Hydrocortison (100mg) X X X X
Concomitant medication & therapy Continuously Relevant
Safety (Adverse Events) All AEs AESI

HEP101 Protocol version 1.1 — 25 May2016, Confidential

Page 19 of 80




@ PROMETHERA®

BIOSCIENCES

a) Infusion day: 4 infusions on 14 days period (+ 2 days) with at least 2 day intervalwithout
infusion.

Hydrocortisone given 15-30 min before HepaStem infusion
b) Day to be adpated, cfr remarque a)
c) £ 2 days; End of Active Period visit
« Before each infusion .
© if not aleady performed during same admission; if already performed, results collected
# before, during, after each infusion
¥ If applicable (If already performed during same admission, results collected)
O Optional; if already performed during same admission, results collected
# : cardiac US to be performed after infusion
AESI : only Adverse Event of Special Interest to be reported

TEG: Thromboelastogram, TG: Thrombin generation
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1. BACKGROUND AND RATIONALE

1.1. ACUTE-ON-CHRONIC LIVER FAILURE (ACLF)

Epidemiological studies indicate that there is an increasing prevalence of liver cirrhosis related to chronic
infection by hepatitis C or B virus, alcohol consumption and non-alcoholic steatohepatitis worldwide
(Murray et al. 2012). The natural course of cirrhosis is from compensated to decompensated disease.
Decompensation is characterized by the development of major complications of liver disease (variceal
bleeding, ascites, hepatic encephalopathy and bacterial infections) and is associated with poor prognosis.
In addition to acute decompensation, ACLF is characterized by organ/system failure(s) (liver, kidney,
brain, coagulation, circulation and/or lung) and high short-term mortality (33% at 28 days and 51% at 90
days). Approximately 31% of patients admitted to hospital for acute decompensation of cirrhosis present
ACLF at admission (20%) or develop the syndrome during hospitalization (11%) (Moreau et al. 2013).
Mortality rate depends on the number of failing organs as defined by the CLIF-SOFA score or the CLIF-OF
score (a simplified version of the CLIF-SOFA score) (Table 1-1) (Moreau et al. 2013, Arroyo et al. 2015).
Three grades define ACLF severity (Table 1-2). ACLF grade 1, defined as single kidney failure or single
“non-kidney” organ failure with serum creatinine of 1.5-1.9 mg/dL and/or hepatic encephalopathy grade
1-2, is the most prevalent form of ACLF (15.8% of patients admitted at hospital with acute
decompensation) and has a 28-day mortality rate of 23%. Patients with ACLF grade 2 (2 failing organs;
prevalence 10.9%) have an intermediate prognosis (28-day mortality rate of 31%). Finally, ACLF grade 3
(with 3 or more organ failures) is the less frequent form of ACLF (4.4%) but shows extremely high
mortality rates reaching 75% at 28 days.

ACLF may develop at any time during the course of the disease, from compensated to long-standing
decompensated cirrhosis. It usually occurs in young cirrhotic patients aged around 50-60 years,
frequently alcoholics, in relation to a systemic inflammatory reaction due to bacterial infections, acute
alcoholic liver injury or, in 40% of patients, to as yet unidentified precipitating events (Moreau et al.
2013). The management of patients with ACLF is still poorly defined. The only treatment currently
available is orthopic liver transplantation (Bahirwani et al. 2011). However, this treatment is far from
ideal due to the shortage of organs for transplantation.

At present, there is no specific treatment for ACLF that improves survival. The MARS system (an
extracorporeal liver support system based on albumin dialysis) and other artificial liver support devices
improve cerebral and renal function but not function of other organs or prognosis (Kribben et al. 2012;
Banares et al. 2013). On the other hand, circulatory support with terlipressin and IV albumin infusion,
which improves renal function in patients with ACLF, has failed to improve survival as revealed in the two
randomized controlled trials published so far in these patients (Sanyal et al. 2008; Martin-Llahi et al.
2008).
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Table 1-1 CLIF organ failure score system (CLIF-OF score)
Organ System Score=1 Score =2 Score =3
Liver (mg/dl) Bilirubin < 6 6 < Bilirubin < 12 Bilirubin >12
Kidney (mg/dl) Creatinine <2 Creatinine 22 <3.5 Creatinine 23.5 or
renal replacement
Brain (West-Haven)* Grade 0 Grade 1-2 Grade 3-4
Coagulation INR<2.0 20=<INR<25 INR=2.5
Circulation MAP =70 mm/Hg MAP <70 mm/Hg Vasopressors
Respiratory: >300 <300 - > 200 <200
PaOZ/Fiozor S|002/Fi02 >357 >214- <357 <214

*West Haven Criteria for Hepatic Encephalopathy (HE)

Table 1-2 ACLF grading system (ACLF grade)
ACLF grade Organ failure
No ACLF

- No organ failure

- One organ failure (liver, coagulation, circulatory or respiratory failure) withserum
creatinine level <1.5 mg/dL and no hepatic encephalopathy.

- Single cerebral failure and serum creatinine level <1.5 mg/dL

- Single kidney failure without mild or moderate hepatic encephalopathy
ACLF grade 1 - Single organ failure with serum creatinine ranging from 1.5 to 1.9 mg/dL) and/or
mild-to-moderate hepatic encephalopathy

ACLF grade 2 - Presence of 2 organ failures

ACLF grade 3 - Presence = 3 organ failures

The CANONIC study (Moreau et al. 2013) and other investigations strongly suggest that ACLF occurs in
the setting of systemic inflammation. Patients admitted to hospital with decompensated cirrhosis and
ACLF show significantly higher levels of leukocytes and serum CRP levels than those without ACLF.
Moreover, blood leukocytes and serum CRP levels increase in parallel with the grade of ACLF. The plasma
levels of pro-inflammatory cytokines are increased in patients with ACLF as compared to patients with
decompensated cirrhosis without ACLF. As indicated before, in 30% of patients, systemic inflammation
occurs in association to a bacterial infection and in 25% to acute alcoholic liver injury. However, in the
rest of the patients no clear precipitating event can be identified. The mechanism(s) of systemic
inflammation in approximately half of the patients with ACLF therefore is unknown.

Systemic inflammation associated to bacterial infections is due to the release of PAMPs (pathogen-
associated molecular patterns) by the bacteria. These molecules interact with specific receptors (i.e.
TLRs, NLRs) in the innate immune cells (polymorphonuclear leukocytes, monocytes and endothelial cells)
and promote inflammation. In non-cirrhotic patients, the presence of circulating PAMPs is normally
related to bacterial infections (Wiest et al. 2014). However, in cirrhosis it may also be caused by
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translocation of bacterial products from the intestinal lumen to the systemic circulation. This is a
frequent feature in patients with decompensated cirrhosis due to increased intestinal production of
PAMPs related to intestinal bacterial overgrowth, increased permeability of the intestinal mucosa, and
impaired function of the intestinal innate immune system (Said-Sadier and Ojcius 2012). Therefore, in
some patients with ACLF without bacterial infection, systemic inflammation could also be related to
PAMPs.

Systemic inflammation in the absence of bacterial infections is frequent in diseases associated to acute
tissue necrosis such as fulminant hepatitis or acute alcoholic hepatitis. In these cases, the necrotic or
apoptotic cells release damage associated molecular patterns (DAMPs, i.e. fragments of DNA, cholesterol
crystals) that also interact with TLRs and other specific receptors and activate the innate immune cells.
DAMPs also activate inflammasomes that process the release of IL-1B, which initiates the activation of
cytokines (Martinon et al. 2002).

Systemic inflammation may cause organ failure through different mechanisms. First, it causes arterial
vasodilation and impairment in left ventricular function, organ hypoperfusion, tissue ischemia, and cell
dysfunction/necrosis. Second, the extension of systemic inflammation to organs impairs cell function and
may causes necrosis and/or apoptosis (Gomez et al. 2014, Jalan et al. 2012, Verbeke et al. 2011).

Therefore, new therapeutic approaches targeting systemic inflammation or immunomodulation are
warranted. Various cell-based therapies are in development aiming to promote immunomodulation. For
example, Mesenchymal Stem Cells (MSCs) originating from the bone marrow, adipose tissue or other
tissues are being evaluated in immune-mediated disorders such as graft-versus-host-disease (GVHD),
liver rejection, autoimmune diseases (multiple sclerosis, Crohn’s disease, ...). Some MSC-based therapies
are also evaluated in inflammatory liver disorders.

1.2. RATIONALE SUPPORTING THE USE OF HEPASTEM IN ACLF

1.2.1. Introduction

HepaStem is composed of Heterologous Human Adult Liver-derived Progenitor Cells (HHALPC). HHALPC
are mesenchymal progenitor cells derived from human livers, expended in vitro and cryopreserved until
use. Thus, HepaStem is an allogenic off-the-shelf cell therapy product in development phase.

HHALPC are currently in clinical development for the treatment of inborn errors of liver metabolism. For
these indications, the cells are expected to integrate into the liver parenchyma and bring the missing
enzyme activity to the recipient. The first safety clinical trial has been completed in 2014 (HEPOO1 study)
and a Phase Il study is ongoing (HEP0OO2 study). In parallel to this program, the immunomodulatory
properties of HHALPC have been investigated and demonstrated in vitro. The results support that
HHALPC present mesenchymal characteristics and display immunomodulatory properties. Such
properties have been demonstrated at various degrees for Mesenchymal Stem Cells (MSCs) originating
from other tissues. Pre-clinical and clinical accumulated evidences support the promising therapeutic
potential of MSCs in various immune mediated diseases. Taken together, all these data and the safety
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profile of HHALPC generated in the HEPOO1 study support the therapeutic potential of HHALPC for liver
inflammatory disorders. The aim of the HEP101 clinical study is to evaluate the safety and explore the
biochemical changes when HHALPC are intravenously injected in ACLF patients.

The pre-clinical data, including in vitro data on immunomodulatory properites of HepaStem, as well as
the clinical safety data generated in the HEPOO1 study are summarized below.

1.2.2. Pre-clinical data on liver-derived progenitor cells

Liver-derived progenitor cells were first identified, produced and characterized at the PEDI academic lab
of Prof. E. Sokal at Université Catholique de Louvain (UCL) in Belgium (referred as Adult-Derived Human
Liver Progenitor/Stem cells (ADHLP/SC) in Najimi et al. 2007, Khuu et al. 2011 and Khuu et al. 2013).
Later, the technology of large-scale cell production was transferred to Promethera Biosciences which
produce clinical batches of HHALPC in GMP-accredited facilities. Overall, a preclinical program was
conducted in line with regulatory requirements for Advanced Therapy Medicinal Products (ATMPs). In
immunodeficient (SCID) mice transplanted with liver-derived progenitor cells, evidence of presence of
human hepatocyte-like cells in the liver supported the biological plausibility of cell engraftment (Najimi
et al. 2007; Khuu et al. 2011; Khuu et al. 2013). Short-term biodistribution assessed in rats using cells

labeled with oxine ***

-Indium showed that cells concentrated in the liver (until 72 hours) (Tondreau et al.
in preparation). Risk of tumor formation has been reported with some stem cell therapies. However,
HHALPC are progenitor cells presenting signs of pre-differentiation and no evidence of tumorogenicity
was observed in pre-clinical studies: 1) when expanded in vitro until cell death, cells entered into
senescence; 2) no tumor formation was observed for up to 90 days or 24 weeks post-administration in
immunodeficient mice. In vitro studies showed that liver-derived progenitor cells present a low
immunogenic phenotype (Sana et al. 2014). These cells have a pro-coagulant effect, similar to bone
marrow derived MSCs, which may favor thrombosis. A study showed that concomitant treatment with
an antithrombin activator or direct factor Xa inhibitor and direct thrombin inhibitor proved to be a
particularly effective combination for controlling the procoagulant effects both in vitro and in vivo

(Stephenne et al. 2012) (Please refer to the IB for more details).

1.2.3. Clinical safety data of liver-derived progenitor cells in genetic diseases

Selected patients under the hospital exemption regulation were treated with liver-derived progenitor
cells infused via the portal vein. In one of them, short-term biodistribution assessed using cells labeled
with oxine ™-Indium showed liver biodistribution of the cells (Sokal et al. 2013; Defresne et al. 2014).

The HEPQOO1 study aimed to evaluate the safety and preliminary efficacy of HepaStem in pediatric
patients with urea cycle disorders (UCDs) or Crigler-Najjar (CN) syndrome up to 1 year post-treatment.

Method: This partially-randomized, multicenter, open-label, dose-escalation Phase I/l HEPOO1 study
included 20 pediatric UCD or CN patients aged from 6 weeks to 17 years. Patients were divided into
three cohorts by body weight: Cohort 1: >20Kg, Cohort 2: 210-20Kg, and Cohort 3: <10Kg. Three doses
were investigated: low (12.5 x 10° cells/Kg), intermediate (50 x 10° cells/Kg), and high (200 x 10° cells/Kg)
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(4 x 10° maximum total cell count). Dose escalation from lowest to highest dose was applied to the first 3
patients from each cohort, with randomized treatment (intermediate/high dose) for Patient 4 onwards
in cohorts 1 and 2. HepaStem was infused via a percutaneous transhepatic portal catheter inserted
under general anesthesia by direct transhepatic puncture under ultrasound or radiologic guidance.
Infusions of max. 50 or 100 mL (250 or 500 x 10° cells) of HepaStem had to be administered at a 0.5-2
mL/min flow rate, with 2-6 hours or a night in-between. HepaStem infusions were performed under
moderate bivalirudin anticoagulation (Angiox®) to prevent coagulation cascade activation.
Immunosuppression included Basiliximab (Simulect’) at the time of infusion and tacrolimus (Prograf or
Modigraf’) during the whole study. Methylprednisolone (Solumedrol®) was given on each infusion day as
a prophylactic measure to prevent allergic or inflammatory reactions.

Results: 14 UCD and 6 CN patients were included, with age varying from 6 weeks to 17 years and weight
varying from 3.4 up to 69 kg. Four patients were assigned to low dose, 5 to medium dose, and 10 to high
dose. The high dose could not be fully administered to 5 patients due to catheter displacement (n=3),
transfusion reaction (n=1), and D-dimer values >20 000ng/mL (nL <500) (n=1). In this later case, infusions
were stopped as a precautionary measure, no thrombotic event was detected. In practice, total dose
administered varied from 23 ml up to 836 ml (115 to 4 180x10° cells) given in 1 to 10 infusions spread
over 1 to consecutive 4 days. Dose per infusion varied between 23 and 148 mL (115 to 740x10° cells),
dose per day varied between 23 mL and 402 mL (115 to 2 010x10° cells; 3 patients received about 1
750x10° cells/day).

Safety: During hospitalization for HepaStem administration and the following post-infusion days, mild
AEs were reported, including laboratory abnormalities and common features like nausea, vomiting,
abdominal pain, or local pain. Anticoagulation administered during HepaStem infusion was well
tolerated. SAEs related to HepaStem administration or catheter placement occurred in seven patients.
Symptomatic metabolic decompensation occurred in five UCD patients (one between infusions and four
at Days 2-4 post-infusion), involving three female adolescent OTCDs, one 10-year-old ASLD, and one 7-
year-old ARGD who also exhibited transient transaminase increases, all events resolving within a few
days. None did undergo specific intensified preventive treatment during infusion (i.e. intravenous
arginine and nitrogen scavengers, transiently reduced-protein diet), whereas those who did displayed no
metabolic decompensation. Of the three cited OTCD adolescent female patients, one developed left
portal vein occlusion, after receiving the highest number of cells per day (2 billion over 1 day and 3.5
billion over 2 days). Another UCD patient, an adolescent male OTCD, developed intraluminal non-
occlusive parietal thrombus of the main portal vein after removal of the transhepatic catheter that had
remained in place for five days (for administering the high dose of 4 billion cells). The cathether used was
a curved cathether. Both patients were treated using low-molecular-weight heparin. The first occlusion
was not resolved at Month 12, with persistent left portal vein flow interruption, yet normal liver
functional parameters (liver echography, liver enzymes, and bilirubin). The second fully resolved within 1
month. One CN patient exhibited a transfusion-like reaction treated using methylprednisolone. A week
later, infusions were restarted and a similar event occurred, which resolved after stopping infusion.
Beyond the infusion period, the AEs were in line with those commonly observed in relation with age and
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morbidity of the studied population. Two patients exhibited donor-specific anti-HLA class | antibodies at
Month 6, having disappeared at Month 12 in one patient.

Conclusion: The safety profile was in line with expectations for this new cell therapy, as well as for the
infusion procedure, concomitant medications, age and underlying diseases. The safety data support the
tolerability of HepaStem, including the infusion process as long as precautionary treatment measures are
in place, ie, giving prophylactic urgency regimen to UCD patients and limiting the amount of cells given
per infusion and per day. This data lays the ground for further studies in homogeneous UCD or CN
patient cohorts or for studies in other indications. (Please refer to the IB for more details).

1.2.4. Biodistribution of liver-derived progenitor cells injected by peripheral IV route

A hospital exemption treatment was conducted in a patient suffering from a severe form of Haemophilia
A at the Saint-Luc University Hospital in Brussels, Belgium, by Prof. E. Sokal (2014-2015). The patient
received 5 infusions of liver-derived progenitor cells infused through a peripheral vein route.

In a first step, 25 x 10° cells were infused on day 1. The patient tolerated well this cell infusion, without
changes in heart rate, oxygen blood saturation or blood pressure. A second infusion of 125 x 10° cells
was performed on day 2, which was also well tolerated. In the following weeks, infusions of 250 x 10°
cells repeated about 1 month apart were also well tolerated. Pulmonary respiratory function tests
performed 15 days after each infusion did not show any change as compared to baseline.

In order to follow cell biodistribution, the cells administered on day 1 were labelled with the radiotracer
"Indium. A total body scintigraphy scan was performed 1h, 1 day, 2 days, 3 days and 6 days post-
infusion. Results showed that cells were transiently trapped in the lungs and subsequently distributed in
the liver, to a lesser extent in the spleen and bone marrow, and specifically in the patient’s right ankle
joint affected by haemophilic arthropathy. After several days, the cells were mostly found in the liver,

right ankle, and spine, and had disappeared from the lungs.

1.2.5. Immunomodulatory effects of MSCs derived from various tissues

Mesenchymal stem cells (MSCs) have been isolated from multiple tissues such as bone marrow (BM),
adipose tissue, Wharton’s jelly of the umbilical cord (UC) and placenta. MSCs show in vitro: (a) broad
potential of differentiation that may be used for tissue repair, (b) secretion of trophic factors that may
favor tissue remodeling, and (c) immunoregulatory properties that may restore immunological
homeostasis. MSCs were initially tested in clinical setting for tissue repair (Patel 2013 et al. review), i.e.
in bone and cartillage disorders (Horwitz et al. 2002) or ischemic heart diseases (Fischer et al. 2013,
review). However, the current understanding is that MSCs effects are primarily due to secretion of
trophic factors and immunoregulatory properties.

Multiple in vitro studies have demonstrated that MSCs affect immune responses through their
interactions with cells of the innate and adaptive immune system (T- and B-lymphocytes, natural killer
cells, monocytes and dendritic cells). Such effects can be induced by cellular contact and/or secretion of
diverse factors or microparticules. Many studies demonstrated inhibitory effects of MSCs on T-cell
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activation, proliferation, differentiation and effector functions. Involved secreted factors and surface
mediators identified include indoleamine-2.3-dioxygenase (IDO), transforming growth factor beta 1
(TGFB1), hepatocyte growth factor (HGF), IL-10, prostaglandine E2 (PGE2), HLA-G, programmed death-
ligand 1 (PD-L1), intercellular adhesion molecule 1 (ICAM-1), vascular adhesion molecule 1 (VCAM-1)
among others. Studies have also shown that MSCs can affect monocyte and dendritic cells (CDs)
recruitment, differentiation, maturation, and function. For instance, MSCs can inhibit differentiation of
monocytes into immature DC as well as maturation of CD and favor generation of regulatory DCs. MSCs
can also decrease macrophage polarization toward M1 (pro-inflammatory) while favoring M2
polarization (immunosuppressive with increased IL-10 secretion and phagocytosis). Involved factors
identified include IDO, PGE2, IL-10, IL-6 and granulocyte-macrophage colony-stimulation factor (GM-CSF)
among others (Ankrum et al. 2014, Glenn et al. 2014, Castro-Marreza at al. 2015, Liu et al.2014).

Numerous animal studies have tested the efficacy of MSCs in inflammatory mediated diseases such as
amyotrophic lateral sclerosis (ALS), multiple sclerosis (MS), rheumatoid arthritis (RA), type 1 diabetes
Alzheimer’s disease, Parkinson’s disease, and cardiovascular diseases (Berardis et al. 2015).

The first clinical evaluation of MSCs owing to their immunomodulatory properties was done with
allogenic BM-MSCs in graft-versus-host disease (GvHD) (Le Blanc et al. 2008). A company developed a
cell product in this indication, currently approved in a few countries (Prochymal® by Mesoblast)
(Kurtzberg et al. 2014). As of 2014, about 350 clinical trials, mainly phase 1 or 2, had been registered as
evaluating autologous or allogenic MSCs (Ankrum et al. 2014). To date, over 400 clinical trials have been
registered in areas emcompassing cardiovascular diseases, osteoarthritis, liver disorders, GVHD, spinal
cord injury, kidney failure, skin diseases, muscular dystrophy, aplastic anemia, Crohn’s disease, ulcerative
colitis, Alzheimer’s disease and Parkinson’s disease. Available results support that MSCs are promising
for the treatment of inflammatory mediated diseases (Vandermeulen et al. 2014, Sharma et al.2014).

MSCs are also evaluated in liver disorders such as fibrosis, cirrhosis, viral hepatitis and even ACLF. For
examples, studies have been conducted to assess the efficacy of UC- and BM-MSCs in liver fibrosis. The
duration of the follow-up period in these studies ranged from 12 weeks to 192 weeks. At short-term,
results supported improvements in one or more of the following parameters: liver function, MELD score,
Child Pugh score, ascites score, histology or survival rate (Berardis et al. 2015). An open-label, placebo-
controlled trial evaluating the safety and efficacy of UC-MSCs in 43 patients with ACLF associated with
hepatitis B virus (HBV) infection showed encouraging results (Shi et al. 2012). In conclusion, preliminary
evidence shows promise for the use of MSCs in liver diseases, nevertheless results from large
randomized controlled trials are still needed.

The doses reported in publications on MSCs evaluation in immune-mediated diseases are varying usually
between 0.5 to 3 millions cells/kg/infusion (Vandermeulen et al. 2014, Sharma et al. 2014). Single
infusion or repeated infusions are reported. For example, remestemcel-L (Prochymal®, Osiris
Therapeutics) was given IV at a dose of 2 x 10° MSCs/kg of body weight twice weekly for 4 consecutive
weeks. Patients received all 8 infusions in the initial treatment plan by day 28. Infusions were
administered at least 3 days apart (Kurtzberg et al. 2014). In some reports, higher doses were given, up
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to 800 millions cells/infusion (~11 millions/kg/infusion) (Ra et al. 2011, Mayer et al. 2013, Lublin et al.
2014, Melmed et al. 2015). In inflammatory liver diseases, doses varying between 0.5 to 5 millions cells
have been reported (Berardis et al. 2015). To be noted, the mode of administration was IV route and no
concomitant administration of anti-coagulation medication was reported.

1.2.6. Pre-clinical immunomodulatory data of liver-derived progenitor cells

The first transcriptomics and secretomics tests performed on liver-derived progenitor cells grown in the
academic lab showed gene expression for a series of pro- and anti-inflamatory cytokines, chemokines
and chemokine ligands. Protein expression and secretion was confirmed for pro-inflammatory cytokines,
anti-inflammatory cytokines, dual role cytokines, chemokines, and also growth factors (Berardis et al.
2014). Expression of surface markers was evaluated in resting and inflammatory conditions. Several
adhesion molecules or surface markers that could have immunomodulatory effects were expressed in
both conditions or were increased after inflammatory stimulation (Raicevic et al. 2015).
Immunomodulatory effects of these cells could be confirmed in vitro. The proliferation of mitogen-
activated T-cells was significantly decreased in presence of liver-derived progenitor cells. The level of
immunosuppression was comparable to that of bone marrow MSCs (BM-MSCs) (Raicevic et al. 2015). In
vitro tests also showed the capacity of the cells to modulate the activation of human hepatic stellate
cells (HSCs) via a paracrine mechanism. The likely involved mechanisms include (1) inhibition of HSCs
proliferation and pro-collagen secretion, (2) up-regulated secretion of anti-fibrotic molecules by HSCs.
These effects seem to be mediated at least in part by HGF, highly secreted by these liver-derived
progenitor cells (Berardis, PhD Thesis 2014).

Transcriptomics tests performed later on HepaStem produced at Promethera Biosciences confirmed
gene expression for a series of pro-inflammatory cytokines (e.g. IL-12), anti-inflammatory cytokines (e.g.
TGFb1), dual role cytokines (e.g. IL-6), chemokines, growth factors (e.g. HGF) and also adhesins and other
surface markers (e.g. PD-L1, VCAM-1, ICAM-1), and PGES2 enzyme involved in PGE2 synthesis.
Secretomics and FACS tests confirmed that HepaStem express a series of immunomodulatory surface
markers (e.g. PD-L1) and secreted factors (e.g. HGF, IDO, PGE2, FGF), comparable to those expressed by
other human MSCs (data on file, see IB).

In addition, in vitro functional tests showed that HepaStem has inhibitory effects on T-lymphocyte and
on monocyte activation. In mixed lymphocyte reactions (MLR), the proliferation of T-cells activated by
allogenic cells was significantly decreased in presence of HepaStem (data on file, see IB). Monocytes can
be differentiated into immature dendritic cells when cultivated with IL-4 and GM-CSF. In presence of
HepaStem, cell characterisation supports that this differentiation effect is inhibited. In addition,
immature dendritic cells stimulated with LPS, mimicking an infection, evolve to mature dendritic cells. In
presence of HepaStem, measurements of surface markers and secreted factors support that this
maturation is inhibitied. These inhibitory effects are observed in case of direct or indirect HepaStem
contact, supporting both a cell-cell contact and a paracrine effect (data on file, see IB). The potential
effects of HepaStem are summarized in Fig 1-1.
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Figure 1-1 Expected Mode of Action of MSCs and HepaStem in inflammatory diseases
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Testing immunomodulatory effects in animal models present important limitations. Indeed, in
immunocompetent animals, human cells may be very rapidly eliminated due to the xenogenic reaction.
In immunodeficient animals, detection of immunomodulatory effects would be of poor relevance. The
development of inflammation and fibrosis is quite limited in such animals.

In conclusion, in vitro data on HepaStem, when compared to literature data on MSCs, support the
potential of HepaStem to induce immunomodulatory effects in vivo in immune mediated diseases.

1.2.7. Expected Mode of Action of HepaStem in ACLF

HepaStem is expected to have a combined systemic and local effect in the liver. Indeed, after IV
administration, cells have a main homing in the liver. They are expected to play an immunomodulatory
role, by direct cell-to-cell interaction with immune cells of the recipient, and by paracrine effects through
the various cytokines, chemokines, MMPs and growth factors they may secrete. For instance, activation
of monocytes and Kupffer cells, the liver resident macrophages by PAMPs and DAMPs are thought to
play an important role in the exacerbated inflammatory response observed in ACLF. According to in vitro
data, HepaStem could affect monocyte and dendritic cell (DC) recruitment, differentiation, maturation
and function through cell contacts or paracrine effects. All these data support the potential in vivo
immunoregulatory effect of HepaStem on monocytes in ACLF patients. By these combined effects, it is
expected that HepaStem will play a favourable role in restoring the immunological imbalance observed
in ACLF, helping to resolve this acute event, meaning improving liver and renal function, systemic
hemodynamics, coagulation parameters and respiratory parameters, and also resolving hepatic
encephalopathy. This will be further explored in this and further clinical studies.
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1.2.8. Justification of study design, population selection, dose regimens and mode of administration

The study is an interventional, multicenter, open, safety study of 2 dose regimens of HepaStem given in 2
subsequent cohorts of 6 ACLF patients each. The study will include patients with ACLF grade 1 or 2
(excluding those with renal organ failure only, or those with circulatory or respiratory failure). It is
planned to have a first group of 6 patients (cohort 1) being administered with 4 infusions of 250 millions
cells each. Once this has been proven safe, a second group of 6 patients (cohort 2) will receive 4
infusions of 500 milions cells each. The infusions will be administered over 2 weeks with the first infusion
started within a few days after patient’s hospitalisation due to acute liver decompensation leading to
ACLF. HepaStem will be administered by a peripheral or a central vein. The primary objective is to
evaluate safety of HepaStem at Day 28 of the active study period.

Study design

In the present study, HepaStem will be administered for the first time through central or peripheral IV
route to ACLF cirrhotic patients without concomitant anti-coagulation. This justifies an open study in a
small number of patients closely monitored to investigate the safety of HepaStem in this population.
Starting with a dose regimen close to those reported as being safe in MSC clinical trials in a cohort of 6
patients, and escalating to a higher dosage in a second cohort of 6 patients, appears to be an acceptable
approach in ACLF patients for whom no specific therapeutic or curative treatment exist.

HepaStem administration will be started rapidly after hospitalisation and will be completed within 2
weeks. This period is expected to correspond approximately to the usual (minimal) hospitalisation stay of
ACLF patients. As ACLF is an acute event, rapidly evolving, with a high mortality rate within the first
weeks (Moreau et al. 2013), a rapid treatment seems a key element to avoid further organ dysfunction
or failure. HepaStem is intended to provide improvement in the short term by its immunomodulatory
and anti-inflammatory properties.

The main objective of the study is fixed at Day 28 of the active study period in order to evaluate the
safety of the infusion. Beyond this period, other intercurrent events may represent confounding factors
for the evaluation of Hepastem effects, such as stopping abstinence from alcohol. Nevertheless, after
this 28-day active period, patients will be followed-up for safety up 1 year post HepaStem administration
initiation.

Secondary objectives also include exploration of efficacy parameters in ACLF patients. Collected data on
parameters used for evaluating ACLF and liver disease evolution will serve as a basis for selecting efficacy
parameters and defining design of future efficacy clinical studies.

Study population

The selected adult population presents an expected mortality rate at short-term (28 days) close to 30%,
which justify the use of a novel approach carrying potential short term benefits based on its
immunomodulatory and anti-inflammatory properties. The short term mortality risk at 28 days is
estimated close to 23% for ACLF grade 1 or 31% for ACLF grade 2. Patients with ACLF grade 1 with kidney
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failure only will be excluded as their mortality risk at 28 days is actually close (< 20%) to that of patients
with one (non-kidney) organ failure only (No ACLF) (Moreau et al. 2013). Patients with ACLF grade 3 will
be excluded as they have a mortality rate reaching 75% at 28 days, making difficult to assess any safety
or efficacy cell effect in this group. ACLF mainly occurs in cirrhotic patients aged around 50-60vyears.

Dose

Administration of 250 millions cells (50 mL of HepaStem) per infusion, with 4 infusions given over 2
weeks — as planned for the first cohort - corresponds approximately to 3.5 millon cells/kg/infusion and a
total dose of 21 million cells/kg (assuming a patient weight of 70 kg). Administration of 500 millions cells
(100 mL) per infusion, with 4 infusions given over 2 weeks — as planned for the second cohort -
corresponds approximately to 7 millon cells/kg/infusion and a total dose of 42 million cells/kg (assuming
a patient weight of 70 kg). The first selected dose (250 millions cells per infusion) is close to MSC doses
given in other trials for immune mediated inflammatory diseases (Section 1.2.5), therefore, it is expected
to show similar safety and efficacy profile. It corresponds also to the dose of liver-dirived progenitor cells
administered via IV to the heamophila patient (see 1.2.4). The second selected dose represents a two-
fold increase, still in the range of doses reported for MSCs. In addition, both doses are in the low range
compared to HepaStem doses given in HEPOO1 paediatric study where administration of 500 millions
cells per day was shown to be safe and well tolerated (see 1.2.3).

Mode of administration

HepaStem will be administered in a peripheral or a central vein without concomittant anti-coagulation
medication. In the HEPOO1 study, HepaStem was administered directly via the portal vein under an anti-
coagulation with bivalirudin (in addition Hepastem formulation contains heparin at 10 Ul/ml).

When infused by peripheral IV route, based on a biodistribution test in a patient with normal liver, cells
were shown to have, as expected, a transient passage in the lungs, without inducing neither lung
damages nor any respiratory symptoms, before homing mainly in the liver. This cell biodistribution is
relevant for ACLF indication as the main expected mode of action of HepaStem is based on cell
interaction with immune cells and on paracrine effects in the liver, but systemic effects may also be
useful. On the other hand, ACLF patients present portal hypertension and disturbed portal vein flow,
contraindicating portal vein access. Peripheral or central IV route is therefore justified in ACLF patients,
especially since it allows repeated infusions over time. This mode of administration is expected to
improve applicability and acceptability of the treatment.

HepaStem has a known procoagulant activity due to high expression of Tissue Factor and low expression
of Tissue Factor Pathway Inhibitor (Section 1.2.2). In this study, HepaStem will be administered by
peripheral or central IV route without anti-coagulation medication (bivalirudin). Indeed, the risk of
thrombosis is thought to be lower with this route compared to portal vein route used in the HEP0OO1
study as the blood flow in a medium or central vein is expected to play a diluting effect. In addition, the
number of cells administered per infusion will be limited, similar to MSC doses given in immune
mediated inflammatory diseases (Section 1.2.5). In vitro tests showed that BM-MSCs have also a
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procoagulant activity comparable to liver-derived progenitor cells (Stephenne et al. 2012), nevertheless
literature report show that MSCs were safely administered by IV route without anticoagulation
medication, even if triggering activation of the clotting system (Moll et al. 2012, Moll et al. 2015).
Furthermore, it has been established that hemostatic potential in patients with chronic liver disease is in
a rebalanced status due to concomittant decrease in pro and anti-hemostatic drivers. In ACLF patients,
the inflammatory process may trigger the unstable balance of hemostasis of cirrhotic patients to any of
two states and may be manifested by either bleeding or thrombotic complications (Blasco-Algora et al.
2015). Thus an anti-coagulation may be contra-indicated in ACLF patients as they could be at risk of
gastrointestinal hemorrhage, risks that may not be assessed by coagulation tests (prothombine time,
INR, thrombin generation and thromboelastometry) (Lisman et al. 2012, Stravitz et al. 2012, Tripodi et al.
20093, Tripodi et al. 2009b). Furthermore, bivalirudin use is not validated in cirrhotic patients. In order to
mitigate risks of thrombosis in ACLF patients receiving HepaStem, several precautionary measures will
be taken, as described in Section 5.5.1.

In this study, no immunosuppression will be co-administered with HepaStem. An immunosuppression
treatment was given in the HEPOO1 study in order to prevent a potential cell rejection. An
immunosuppressive treatment would be contraindicated in ACLF patients presenting an immunological
imbalance and being at high risk of severe infections. Furthermore, in ACLF, the expected mode of action
of HepaStem is based on immunomodulation rather than on long-term cell engraftment.

Infusion of biologic products may lead to transfusion like reaction, with symptoms such as fever, chills,
CRP increase. This can be treated with corticoids such as methylprednisolone. As a preventive measure, a
bolus of hydrocortisone will be given 15 to 30 minutes before each HepaStem infusion (as in Lublin et al.
2014).
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2. OBJECTIVES OF THE STUDY

2.1. PRIMARY OBIJECTIVE

To assess the safety of two dose regimens of HepaStem in Patients with ACLF up to Day 28 of the active
study period.

2.2. SECONDARY OBJECTIVES

Preliminary efficacy:

To evalute clinical and biological efficacy parameters following HepaStem infusion up to Day 28 and up
to Month 3 and Year 1 post first HepaStem infusion.

Long term safety:

To assess the safety of HepaStem up to Month 3 and Year 1 post first HepaStem infusion.
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3. INVESTIGATIONAL PLAN

3.1. GLOBAL STUDY DESIGN

This is an interventional, multicenter, open, non-controlled study of 2 dose regimens of HepaStem given
in 2 subsequent cohorts each of 6 hospitalized ACLF patients.

The study will recruit patients who are hospitalized for ACLF or who develop ACLF during hospitalisation.

The study is divided in the following periods: screening period, active study period dived in treatment
period and evaluation period, and long-term safety follow-up.

Screening period: Once informed consent is signed, the screening period may last from 1 to 4 days, the

time to complete the screening process and to deliver HepaStem. The screening period aims at assessing
the inclusion and exclusion criteria.

Active study period: The active study period will last 28 days (£ 2 days), including a 2-week treatment

period (x 2 days) and a 2-week evaluation period (+ 2 days). The duration of the screening period plus
the active period will last up to 32 days (* 2 days).

Enrolled patients not meeting the inclusion/exclusion criteria will be considered as screening failure and
will be replaced. Any patients receiving at least one HepaStem infusion will be considered as an included
and evaluable patient.

Two dose regimens of HepaStem will be given, which differ in the amount of cells per infusion as shown
in Figure 3-1 and described in Section 5.2.

Figure 3-1 Study scheme of active study period
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‘ Screening H Treatment period H Surveillance period |

‘ Active study period ‘
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l Cohort 1 (C1): HepaStem administration: 250 10° cells in 50 ml / infusion / day - 4 X infusions

Cohort 2 (C2): HepaStem administration: 500 10° cells in 100 ml / infusion / day - 4 X infusions
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The low dose regimen will be given to the first cohort. Thereafter, the high dose regimen will be given to

the second cohort. Patients will be treated in a stepwise approach under the continuous supervision of a

Safety Monitoring Committee (SMC), composed of Promethera members and external members (See
Section 9.13):

When the first cohort 1 evaluable patient will have received HepaStem infusions (complete
sheme or premature stop), the safety data will be reviewed by the SMC. The SMC may advice to
enrol the next 5 patients of cohort 1 or to continue a stepwise enrolment approach. In this case,
the SMC will advice on the enrolment approach for the next patients based on upcoming safety
data.

When 6 cohort 1 evaluable patients will have received HepaStem infusions (complete sheme or
premature stop), the safety data will be reviewed by the SMC. The SMC will advice on the
enrolment of the first cohort 2 patient. In case a same serious adverse event with a plausible
causal relationship to HepaStem appears for more than 1 patient in the low dose cohort, the
passage to the higher dose won’t be authorized.

When the first cohort 2 evaluable patient will have received HepaStem infusions (complete
sheme or premature stop), the safety data will be reviewed by the SMC. The SMC may advice to
enrol the next 5 patients of cohort 2 or to continue a stepwise enrolment approach. In this case,
the SMC will advice on the enrolment approach for the next patients based on upcoming safety
data.

Figure 3-2 Stepwise inclusion approach under supervision of Safety Monitoring Committe
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The study assessments are described in Section 6.
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Long-term safety follow-up: After completion of the active study period, patients will be followed-up up

to 1 year post first HepaStem infusion in the long-term safety follow-up period.

After completion of this study, patients will be followed-up in the Product registry.
3.2. STUDY ENDPOINTS

3.2.1. Primary endpoint: Safety
e AEs reported up to Day 28 of the active study period, assessed for seriousness, severity, relationship
to IMP and/or IMP administration procedure

The AEs will include but will not be limited to clinically significant changes in clinical examinations,
vital signs, laboratory tests, abdominal echography and Doppler up to Day 28.

The relationship will be assessed based on investigator assessment, and in addition by SMC and the
sponsor pharmacovigilance in line with the ATMP guideline.

3.2.2. Secondary Endpoints:

e Clinical efficacy parameters will be assessed at Day 28, Month 3 and Year 1
o Mortality
o Livertransplantation
o Disease scoring: CLIF-OF score, CLIF-ACLF score, MELDscore.
e Biological efficacy parameters will be assessed at Day 28, Month 3 and Year1
o Bilirubin, creatinine, INR and albumin values

3.2.3. Long term safety follow-up

e Adverse Events of Special Interest will be summarized at Month 3 and Year 1

o SAE with fatal outcome, malignancies, AEs assessed by the investigator as possibly related to
HepaStem, liver transplantation and outcome of liver transplantation

o New ACLF episode will be sumamrized at Month 3, Year 1

3.3. RANDOMIZATION

This study is not randomized but sequential, occurring in 2 successive cohorts of patients.
3.4. JUSTIFICATION OF STUDY DESIGN AND DOSE

The justification is provided in section 1.2.8.

3.5. STUDY CENTERS

The study is planned to be conducted in 5 to 10 clinical centers in Europe.
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3.6. STUDY DURATION

The enrolment period will last approximately 12 months. Each evaluable patient will participate for up to
five weeks (32 days (£ 2 days) in the screening plus active treatment period), and therafter for an
additional period of 1 year in the long term safety follow-up.
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4. STUDY POPULATION SELECTION

4.1. STUDY POPULATION

Patients will be recruited at hospitals with specialized hepatology and intensive care units. Patients with
ACLF at first evaluation post-admission or developing ACLF during hospitalisation will be assessed for
inclusion. After obtaining informed consent, the screening period may last from 1 to 4 days, time to
complete the screening process and to deliver HepaStem to the center. This period will include
confirmation of eligibility criteria.

4.2. INCLUSION CRITERIA

Before initiating HepaStem treatment, for each patient, the main eligibility criteria will be reviewed and
discussed with the medical monitor of PROMETHERA to ensure patient eligibility.

A patient must fulfill all of the following criteria to be eligible to participate in the study:

Adult aged between 18 and 70 year old.

Informed Consent.

N.B: In case of hepatic encephalopathy, Informed Consent must be signed by patient’s legal
representative according to local regulation, and by the patient, if possible, after encephalopathy
improvement.

3. Cirrhosis as diagnosed by

- liver histology or
- clinical and imaging examination (may include fibroscan).

4. ACLF Grade 1 or ACLF Grade 2 with the following restrictions

ACLF grade 1 eligible subset:

— liver failure plus cerebral and/or kidney dysfunction

— renal failure plus cerebral dysfunction

— cerebral failure plus kidney dysfunction

— coagulation failure plus cerebral and/or kidney dysfunction

Or

ACLF grade 2 eligible subset:

— Any combination of 2 organ failures including: liver failure, renal failure, cerebral failure,
coagulation failure.

Organ dysfuncytions or failures are defined according to CLIF-C OF score as below
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Diagnostic criteria of kidney and cerebral dysfunction

—  kidney: moderate impairment in renal function as defined by a serumcreatinine
ranging from 1.5 to 1.9 mg/dL.

— cerebral: moderate impairment of brain function as defined by grade I-Il HE based
on West Haven criteria.

Diagnostic criteria of organ failures

— liver: serum bilirubin > 12 mg/dL;

—  kidney: serum creatinine 2 2 mg/dL;

— cerebral: grade Ill-IV HE based on West Haven criteria;
— coagulation: international normalized ratio [INR] 2 2.5

For both grades, patients with circulatory and/or respiratory failure are excluded (see exclusion criteria 6
and 7).

4.3. EXCLUSION CRITERIA

Any of the following criteria will exclude a patient from the study:

PN oe

ol

10.
11.
12.
13.

Absence of portal vein flow as assessed by Doppler ultrasound or other exam.
Known prothrombotic disease or medical history of thrombotic events.
Gastrointestinal hemorrhage requiring blood transfusion unless controlled for more than 48h.

Septic shock or non-controlled bacterial infection defined as persistent clinical signs of infection
despite adequate antibiotic therapy for more than 48h.

Clinical evidence of aspergilus infection.

Circulatory failure defined as treated with vasoconstrictors to maintain arterial pressure or inotropes
to improve cardiac output. N.B: Use of terlipressine to control increased levels of creatinine is not an
exclusion criteria.

Respiratory disordered with pulse oximetry < 93% and related clinical signs, requiringor not
mechanical ventilation.

Treatment with corticosteroids for acute liver disease within 2 weeks before HepaStem infusion.
MELD score > 35.

Previous organ transplantation and/or ongoing immunosuppressive treatments.
Postoperative-decompensation following hepatectomy.

Renal failure due to chronic kidney disease.

Clinically significant left-right cardiacshunt.
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14. Known or suspected hypersensitivity or allergy to any of the components of the HepaStem Diluent
(human albumin, heparin sodium and sodium bicarbonate) or a history of multiple and/or severe
allergies to drugs or foods or a history of severe anaphylactic reactions.

15. Malignancies, other than curatively treated skin cancer, unless a complete remission over 5years.
16. Refusal of abstinence from alcohol for at least 5 weeks from the study enrolment.

17. Pregnancy (negative B-HCG test required) or women with childbearing potential who decline to use
reliable contraceptive methods during the study.

18. Participation to any other interventional study within the last 4 weeks.

19. Any significant medical or social condition or disability that, in the Investigator’s opinion, may
warrant a specific treatment, or may interfere with the patient’s optimal participation or compliance
with the study procedures.

4.4. CRITERIA FOR STUDY TREATMENT DISCONTINUATION

Post-treatment adverse events that will determine transitory or definitive discontinuation of study
treatment administration are the following:

Transitory discontinuation:

e Mild transfusion-like reaction or other mild adverse events that preclude transitorily the
administration of HepaStem. Infusions may be restarted after recovery. If planned infusions are not
performed within the 2 week treatment period (+ 2 days), missed infusions will not be given.

Definitive discontinuation:
e Serious and/or severe adverse events assessed as possibly related to HepaStem by the investigator,

ie, thrombosis, anaphylactic shock, severe acute lunginjury.

e Other serious and/or severe adverse events not assessed as possibly related to HepaStem but that
preclude the continuation of HepaStem infusions in the opinion of the investigator, i.e. severe
haemorrhage, septic shock.

The reason of study treatment discontinuation will be documented and the patient will be followed up in
the active study period up to Day 28 and thereafter in the long term safety follow-up.

4.5. STUDY WITHDRAW CRITERIA

Patients may be withdrawn from the trial by the investigator or terminate their participation
prematurely based on:

e Post-consent decision due to major protocol deviation as an inclusion error (determination of
ineligibility based on safety or eligibility criteria)
e Patient’s decision to withdraw consent

e Termination of the trial by a regulatory authority or Ethics Committee
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e Termination of the trial by the Sponsor

e Termination of trial participation by the Principal Investigator

e Any other reason for withdrawal that the Principal Investigator or patient feels is in the best interest
of the patient.

The reason for withdrawal of the Patient will be documented. If possible, blood samples and study data

will be obtained to complete the pertinent tests and data collection at the time of patient withdrawal.

No Patient can be re-enrolled into the study after having been definitively withdrawn from thestudy.

4.6. SCREENING FAILURE AND PATIENT REPLACEMENT

Enrolled patients who signed the Informed Consent but do not meet the inclusion/exclusion criteria at
the end of the screening period (i.e. ACLF resolution or detection of an exclusion criteria) and will not
receive any infusion and will be considered as screening failure. Enrolled patients not receiving any
HepaStem infusion will be replaced.

Any Patient receiving at least one HepaStem infusion will be considered as an included and evaluable
patient.
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5. TREATMENTS OF PATIENTS

5.1. DESCRIPTION OF THE INVESTIGATIONAL MEDICINAL PRODUCT

The composition of the Investigational Medicinal Product (IMP) HepaStem is a 5-ml suspension of
HHALPC (50 x 10° cells/ml) mixed with Cryostor® CS-5. HepaStem is stored in 50 ml-vials at maximum
-130°C and reconstituted with 45 ml of HepaStem Diluent at the study center before administration. The
concentration of the reconstituted suspension is 5 x 10° cells/ml.

5.1.1. Description of the Investigational Medical Product

Livers from donors are enzymatically and mechanically treated. The resulting cell suspension is frozen
and stored at maximum — 130°C. Liver cells suspension is the starting material for HepaStem
manufacturing. At Promethera Biosciences, liver cell suspension is thawed and washed prior to seeding
in cell culture flasks in aseptic conditions. Cells are cultured in appropriate medium to promote liver
progenitor cells to emerge. Once liver progenitor cells have proliferated and colonized the growth
surface, cells are detached with a recombinant trypsin-like enzyme and plated again. Then, cells are
expanded on increasing growth surfaces for additional passages prior to the harvest.

After harvest, cells are washed and concentrated in Phosphate-Buffered Saline then mixed in CryoStor”
CS-5 (cryopreservation solution containing 5% dimethyl sulfoxide [DMSO]) to reach a final cell
concentration of 50 x 10° total cells/ml; 50-ml vials are filled with 5 ml of cell suspension (Drug Product
HepaStem) for a final dose of 250 x 10° total cells/vial. The HepaStem is then stored in the vapor phase
of liquid nitrogen tank at maximum -130°C (Table 5-1).

Table 5-1 Composition of HepaStem (frozen)

Composition (5 ml)

ACTIVE SUBSTANCE
HHALPC 50 x 10° cells/ml
EXCIPIENT

Cryostor-5% DMSO To 5 ml

Vials of frozen HepaStem are shipped to the clinical centers in dry-shipper at maximum 150°C where
they can be stored for several days. They may also be shipped on dry-ice and stored between -70°C and -
90°C.

The exact expiration date will be indicated on each vial. Further instructions are provided in the
HepaStem Manual.
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5.1.2. Reconstitution of Investigational Medicinal Product

HepaStem is delivered in a 50-ml plastic vial containing 5 ml of frozen cell suspension concentrated at 50
x 10° cells/ml equivalent to 250 x 10° cells/vial. Prior administration to patient, HepaStem will be
reconstituted by healthcare professionals with 45 ml of diluent. HepaStem Diluent is a solution
composed of human albumin, heparin sodium and sodium bicarbonate (Table 5-2).

Table 5-2 Composition HepaStem (reconstituted)

Composition (50 ml)

HHALPC 5 x 10° cells/ml
Sodium Bicarbonate 0.076%
Human albumin 4.45%

Heparin 9IU/ ml

After reconstitution, the residual DMSO concentration has been shown to be below the limit of
5.5 mg/ml, which is the limit approved by the Paediatric Committee of European Medicines Agency
(EMA) considering a maximum of 0.44 g DMSO/kg/day.

Please refer to the IB for further information.

Special precautions for disposal and other handling

o The reconstitution of HepaStem should be performed by trained study staff Health Care Professional.
The maximum delay between the reconstitution and the end of the infusion is 120 minutes.
HepaStem reconstitution is expected to last 5 minutes. Time required from beginning to end of
infusion of 50 ml of HepaStem is expected to be about 50 minutes.

e The following equipment is needed to perform HepaStem reconstitution:

— 1 x50-ml HepaStem vial with 5 ml of cells frozen in Cryostor® CS-5

— 1 x50-ml HepaStem Diluent vial with 47.5 ml of diluent

— 1 xreconstitution device pack containing sterile mini-spike, sterile 50-ml syringes, sterile
Luer lock stopper and 70% isopropyl alcohol (IPA)-saturated prep pads.

e No particular individual protective clothing is required for the reconstitution of HepaStem. Wearing a
laboratory coat and safety glasses are recommended. There is no specific air cleanliness or biosafety
level requirement for the reconstitution of HepaStem. The reconstitution will be performed on a
clean and cleared bench at room temperature (15-25°C).

The full procedure is described in the the HepaStem Manual. Briefly, the mini-spike and the 50-ml
syringe will be assembled. The diluent vial septum will be pierced with the mini-spike and 45 ml of the
diluent will be transferred into the syringe. Then, the HepaStem vial septum will also be pierced with the
mini-spike and the totality of the diluent will be transferred into the HepaStem vial. The reconstituted
product will be homogenized very gently until the cell suspension is homogeneous. The mini-spike and
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the syringe will be disassembled and the reconstituted HepaStem syringe will be immediately transferred
to the patient bed inorder to be promptly infused

5.2. IMP DOSAGE AND SCHEDULE OF ADMINISTRATION

After reconstitution, HepaStem will be infused intravenously through a peripheral catheter or through a
central line. The choice will be at the discretion of the investigator for each patient and for each study
treatment administration, depending on available and possible IV access at the time of infusion.

The infusion rate shall not exceed 1 ml per min. Actual infusion rate will be documented and collected in
the eCRF.

For both cohort 1 and cohort 2, patients will receive HepaStem on 4 infusion days spread over a 2-week
period (£ 2 days); at least 2-day interval without infusion must be respected between infusion days.

In cohort 1, 250 millions cells in 50 ml will be administered on each infusion day, leading to a total of 1
billion cells. On each infusion day, one infusion of 50 ml reconstituted HepaStem suspension will be
given. An infusion is expected to last 50 minutes.

In cohort 2, 500 millions cells in 100 ml will be administered each infusion day, leading to a total of 2
billions cells. On each infusion day, 2 infusions of 50 ml reconstituted HepaStem suspension will be given.
An infusion is expected to last 50 minutes. The two infusions can be given subsequently. HepaStem shall
be reconstituted accordingly.

5.3. METHOD OF APPLICATION

The patients included in the study can be hospitalised in intermediate or ICUs or standard units. Patients
will be hospitalised during HepaStem treatment period.

Hepatic ultrasonography and Doppler ultrasound of the portal vein should be performed on each
treatment day before HepaStem infusion in order to check presence of portal vein flow and arterial flow
(see Section 5.5.1).

Vital signs should be measured prior to, during, and after each HepaStem infusion. Vital signs include
body temperature, arterial pressure, heart rate, respiratory rate, and pulse oximetry saturation.

A single bolus of 100 mg hydrocortisone will be given 15 to 30 min before first HepaStem infusion of the
day.

Before infusion, the homogeneity of the cell suspension have to be checked. During infusion of
HepaStem, the syringe should be regularly gently moved in order to avoid cell sedimentation.

It is very important to ensure a good hydration of the patient before, during and after the cell infusion
procedure.
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5.4. POTENTIAL COMPLICATIONS RELATED TO HEPASTEM ADMINISTRATION

Based on risks reported in studies with cell therapy or biologics and risks observed with HepaStem
administered in the portal vein in pediatric patients (HEP0O1 study, see Section 1), main potential risks
linked to HepaStem therapy may include:

e at short-term: activation of coagulation cascade due to tissue factor present on cells which might
lead to thrombosis, respiratory disorder as cells first transit to the lungs, hypersensitivity reaction or
infusion reaction as it may occur with biologic products;

e at mid- or long-term: biodistribution in hepatic and non-hepatic organs where cells may promote
tumoral development although such events have been rarely reported with cell therapy, immune
response as HepaStem is made of allogenic cells which may eventually lead to cell rejection.

Furthermore, ACLF patients are often in a poor medical condition, with multiple organ dysfunction or
failures predisposing to precipitating major adverse reactions including fatal outcome.

Measures to be taken to minimize the risks potentially attributable to HepaStem administration are
described here below. Besides the below mentioned risks, there might be other, at this time, unknown
risks.

5.5. MEASURES TO MINIMIZE RISKS

The Patients will be closely monitored and evaluated daily as inpatients and at planned study visits as
outpatients. In addition, the safety of the Patients will be under supervision of the Safety Monitoring
Committee (refer to Section 9.13).

5.5.1. Coagulation disorders and lungs disorders

Although HepaStem has a known procoagulant activity due to the presence of tissue factor (see Section
1), in this study, HepaStem will be administered by peripheral or central IV route without anti-
coagulation medication. Indeed, the risk of thrombosis is thought to be lower with low doses
administered by the IV route compared to high dose administered by the portal vein route as in the
HEPOO1 study. The blood flow in a medium or central vein is expected to play a diluting effect. Number
of cells administered per infusion will be maximum 500 millions cells and the recommended infusion
rate is low, at 1 ml/min or 5 millions cells/min. The lower dose regimen will be applied before the
higher one. These doses are in the low range compared to HepaStem doses given to pediatric patients in
HEPOO1 study. They are close to MSC doses given in inflammatory diseases where MSCs were safely
administered by IV route without anticoagulation medication (See Section 1).

Cells will be diluted before reaching the pulmonary capillary circulation as lungs are their first organ
encounter. Nevertheless, a close monitoring of the respiratory function will be performed before,
during and after each HepaStem infusion for all the patients based on vital signs (See Section 6). A
continuous pulse oximetric monitoring of blood oxygen saturation, with heart rate, respiratory rate and
blood pressure measurements will be performed during HepaStem infusions.
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The next main organs where the cells are expected to migrate are liver and spleen. Cirrhotic patients are
known to have portal hypertension, which potentially reduces portal arterial and venous flows. In
addition, cirrhotic patients have coagulation disturbances with increased risks of bleeding and portal vein
thrombosis (see Section 1). On each treatment day before HepaStem infusion, hepatic ultrasonography
and Doppler ultrasound exams will be performed. The exam will include examination of liver
parenchyma, and at least the main portal veins and branches, hepatic artery (hepatic artery resitivity
index) and other hepatic vessels including flow direction, flow velocity. Patients in whom portal flow
cannot be seen will have a repeated exam within 24 hours. Portal patency can also be investigated with
abdominal CT scan or MRI. Hepastem will be administred only if portal vein patency is demonstrated.

The coagulation status will be monitored regularly during the active treatment period. In addition,
patient will be evaluated at baseline based on thomboelastogram (including EXTEM and FIBTEM tests)
and thrombin generation (with thombomodulin). The results will be useful to document the impact of
HepaStem infusion on the coagulation cascade.

Patients with medical history of thrombotic events or known prothrombotic disease will be excluded
from the study.

5.5.2. Transfusion like reaction

Infusion of biologic products may lead to transfusion like reaction, with symptoms such as fever, chills,
CRP increase. This can be treated with corticoids such as methylprednisolone. As a preventive measure, a
bolus of hydrocortisone will be given 15 to 30 minutes before each HepaStem infusion (see Section 5.6).

5.5.3. Allergic Reaction

Infusion of biologic products may lead to allergic reaction. The signs and symptoms include: urticarial,
dyspnea, wheezing, hypotension, tachycardia, facial reddening and palpebral edema.

5.5.4. AEs Related to Vascular Access

Catheter infection, pneumothorax, hemothorax, bleeding at the site of insertion and thrombosis can
occur in patients with central line catheters. Catheters will be inserted and manipulated by specialized
personal to minimize the risks for these complications.

5.5.5. Risk of immune response and rejection

The development of allogenic immune response following HepaStem infusion may reduce HepaStem
efficacy although limited safety risk are expected. Anti-HLA antibodies will be measured in order to
document the patient potential allogenic response.

5.5.6. Theoretical potential risk of tumor formation

Risk of tumor formation has not been reported in association with mesenchymal stem cell therapy.
HepaStem is a progenitor cell presenting signs of pre-differenciation and no evidence of tumorogenicity
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was observed with HHLAPC: when expended in vitro until cell death, cells entered into senescence; no
tumor formation was observed in immunodeficient mice for up to 90 days or 24 weeks post-
administration.

In this study, after the active study period of 28 days, patients will have a Long Term Safety follow-up
Period of 1 year. Thereafter, they will be followed-up the the product registry.

Thereafter, patients will be followed in the Product registry.
5.6. CONCOMITANT TREATMENTS
All patients will receive standard medical treatment (SMT) as required by their clinical status.

A single bolus of 100 mg hydrocortisone will be given 15 to 30 minutes before first HepaStem infusion of
the day.

Patients are requested to accept abstinence from alcohol during the active study period (day 28).
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6. STUDY CONDUCT

6.1. STUDY ACTIVITIES

6.2. STUDY VISITS

During the screening and and treatment period, patients will be hospitalised. Once informed consent is
signed, the screening period may last from 1 to 4 days, the time to complete the screening process and
to deliver HepaStem. The screening period aims at assessing the inclusion and exclusion criteria. During
the screening period, comprehensive medical history will be recorded, such as background condition
leading to cirrhosis, possible previous episode(s) of ACLF, significant background condition, relevant
medications, and factor(s) triggering ACLF. The examinations listed below must be performed at least
once. Before initiating HepaStem treatment, for each patient, the main eligibility criteria will be reviewed
and discussed with the medical monitor of Promethera to ensure patient eligibility.

Patients will be treated in a stepwise approach as described in Section 3.1. For both cohort 1 and cohort
2, patients will receive HepaStem on 4 infusion days spread over a 2-week period (+ 2 days); at least 2-
day interval without infusion must be respected between infusion days. If planned infusions are not
performed within this period, missed infusions will not be given.

on HepaStem infusion days (defined as Day 1, 4, 8, 12, to be adapted based on actual infusion day),
before infusion, a physical exam, evaluation of vital signs, blood tests, a liver echography and Doppler,
and evalution of disease scorings will be performed, as listed below. These assessments will be
performed on each planned infusion day even if HepaStem infusions are prematurily stopped.

A study visit will be performed on Day 14 * 2 days, including the evaluations listed below.
On the other days during the hospital stay, patients will be followed-up according to usual practice.

After the treatment period, study visits will be done on days 21 and 28 (* 2 days for each visit), as
outpatients for those discharged, or as inpatients for those not discharged.

After the active study period, patients will enter the long term follow-up period, including visits at Month
2 (£ 2 weeks), Month 3 (+ 2 weeks), Month 6 (£ 2 weeks), and Year 1 ( 1 month).

Up to Month 3 visit, all SAEs will be collected. After Month 3 visit, up to Month 12 visit, safety will be
based on collection of AE of Special Interest (AESI) including SAE with fatal outcome, liver
transplantation, malignancies, new ACLF episode, AEs assessed by the investigator as possible related to
HepaStem (see Section 7.1.2).

At the Month 12 study visit, patients will be invited to be included in the Product Registry.

HEP101 Protocol version 1.1 — 25 May 2016, Confidential Page 48 of 80



@ PROMETHERA®

BIOSCIEMCES

6.2.1. Study assessments

e All AEs up to Day 28

e All AESl up to Year1

e Concomitant medication modifications up to Day 28

e Physical examination: at screening, Days 1, 4, 8, 12, 14, 21, 28, Months 2, 3, 6 and 12.

e Vital signs (Body Temperature, Respiratory Rate, Heart Rate, Arterial Pressure, Pulse Oxymetric
Saturation) :

o Atscreening, Days 1,4, 8, 12, 14, 21, 28, Months 2, 3, 6 and 12.
o Before, during and after infusion

e West-Haven HE, CLIF-OF, CLIF-ACLF and MELD scores will be estimated from clinical and biological
results: at screening, on Days 7, 14, 21, 28, Months 2, 3. 6 and 12

e Common clinical laboratory tests: at screening, Days 1, 4, 8, 12, 14, 21, 28, Months 2, 3, 6 and 12.
o White Blood Cell count, Red Blood Cell count, platelets
o GOT, GPT, bilirubin, alkaline phosphatase, y GT,
o Creatinine, Urea or BUN
o CRP
o INR, aPTT
o Serum albumin, sodium, potassium,
e Lipase: at screening

e Viral serology (HIV, HCV, HEV, HbS antigen) and aspergilus detection: at screening (if not performed
during same admission)

e Urine test (Sediment, Creat, Glc, Protein, Albm): at screening

e Protein C, Protein S, anti-thrombin Ill: at screening

e Thomboelastogram, thrombin generation test: at screening, Days 1, 4, 8, 12, 14, 21, 28 (blood testing
in central lab)

e Anti-HLA antibodies (class | and class Il by luminex method): at screening, Day 28, Month 3, 6 and 12
(blood testing in central lab)

e Inflammatory and anti-inflammatory cytokines: at screening, Days 1, 8, 14 (blood testing in central
lab)

e Abdominal and portal system ultrasonography and Doppler: at screening, before each infusion on
Days 1, 4, 8, 12 and on Days 14 and 28

o Chest x-ray,

e Blood culture, other fluid culture: if applicable at screening (If already performed during same
admission, results collected)

e ECG: at screening (if not performed during same admission)
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e (Cardiac echography and Doppler: at screening (if not performed during same admission), on Day 1
after infusion

e Atransjugular liver biopsy: — only data collection in case the biopsy has been done during the same
admission — no specific transjugular liver biopsy required for the study protocol.

A SMC will review safety data and advice on study conduct as described in Section 3.1 and Section 9.13.

Additional visits including remote visit, phone calls after hospital discharge, could be performed and
reported in the eCRF (floating visit) at the investigator’s discretion.

In case of premature withdraw from study, an end of study visit should be perfomed if possible at the
time of study withdraw.

In case of liver transplantation, a sample of the explanted liver will be collected if possible.
6.2.2. Central Blood sampling

Several tests will be performed in central labs. Further information will be provided in the Lab Procedure
Manual.

Thromboelastogram and thromboglobulin generation tests

Blood will be collected on citrated tube fully fulled-in. Blood must be centrifuged within 30 min. A double
centrifugation must be performed (2500 G for 10 min. twice). The plasma will be colleted and put in
cryotubes (min. 2 tubes containing each min. 500 microlL of citrated plasma), and immediately frozen (at
-30°C for max. 3 weeks or at -80°C for max. 6 months).

Cliniques Universitaires St LUC
Laboratoire d'Hémostase

Avenue Hippocrate 10,

1200 Woluwe-Saint Lambert BELGIUM

Anti-HLA antibodies

Serum will be collected and frozen.

Prof. Dominique Latinne
St Luc Hospital —=Tour Franklin
Avenue Hippocrate 10 1200 BRUSSELS — BELGIUM.
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Plasma cytokines

Four mL of bloof will be collected on EDTA tubes. The blood will be centrifuged rapidly after sampling
and plasma will be kept at -80 °C.

TARGID/Hepatology Department of Clinical and Experimental Medicine
Laboratory of Hepatology KU Leuven

Herestraat 49

B-3000 LEUVEN

BELGIUM

6.3. STUDY FLOW CHARTS
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Table 6-1 Study Flowchart
SC;:fil;l:g Active period Follow Up period
Treatment Period Surveillance Period
Time Baseline D1° D4° D8® D12° D14° p21° D28° M2 m3 M6 | M12
Informed Consent
Eligibility criteria X X
Demography & Medical History X
Physical exam X « « « « X X X X X X X
Vital Sign X ¥ ¥ ¥ ¥ X X X X X X X
Scoring : West-Haven HE, CLIF-OF, CLIF-ACLF, MELD X « « « « X X X X X X X
Biological analysis
WBC, RBC, PIt, CRP, Na*, K*, Alb, Creat, Urea/Bun X « « « « X X X X X X
GOT, GPT, Bilirubin, Alk Ph, yGT X « « « « X X X X X X
Lipase X
Coagulation 1 : INR, aPTT X « « « « X X X X X X X
Coagulation 2 : TEG, TG (central lab) X « « « « X X X
Coagulation 3 : C-Protein, S-Protein, Anti-Thrombin 11| X
Virology status (HBS Ag, HCV, HEV, HIV), Aspergilosis test X
Anti-HLA antibodies (Cl 1 and CI2) (Central lab) X X X X X
Urine analysis : Sediment, Creat, Glc, Protein, Albm X
Plasma Cytokines (Central Lab) X « « X
Imaging / Radiology & ECG
Abdominal & portal system US Doppler X « « « « X X
Chest X-Ray ©
Cardiac US Doppler © #
ECG ©
Blood culture or other fluid culture ¥
Transjugular liver biopsy (0}
Investigational Product : HepaStem Infusions®
Cohort 1 : Infusion of 250 Million cells/50 ml + Hydrocortison (100mg) X X X X
Cohort 2: Infusion of 500 Million cells/100 ml +Hydrocortison (100mg) X X X X
Concomitant medication & therapy Continuously Relevant
Safety (Adverse Events) All AEs AESI
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a) Infusion day: 4 infusions on 14 days period (+ 2 days) with at least 2 day intervalwithout
infusion.

Hydrocortisone given 15-30 min before HepaStem infusion
b) Day to be adpated, cfr remarque a)
c) £ 2 days; End of Active Period visit
« Before each infusion .
© if not aleady performed during same admission; if already performed, results collected
# before, during, after each infusion
¥ If applicable (If already performed during same admission, results collected)
O Optional; if already performed during same admission, results collected
# : cardiac US to be performed after infusion
AESI : only Adverse Event of Special Interest to be reported

TEG: Thromboelastogram, TG: Thrombin generation
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7. SAFETY DATA COLLECTION, RECORDING, AND REPORTING

7.1. DEFINITIONS

7.1.1. AEs and ADRs

An Adverse Event (AE) is defined in ICH Guideline for GCP as “any untoward medical occurrence in a
patient or clinical investigation Patient administered a pharmaceutical product and that does not
necessarily have a causal relationship with this treatment” (ICH E6:1.2). An AE can therefore be any
unfavorable and unintended sign (including an abnormal laboratory finding), symptom or disease
temporarily associated with the use of a medicinal (investigational) product, whether or not
considered related to the medicinal (investigational) product. This definition includes intercurrent
illnesses or injuries, exacerbation of pre-existing conditions and AEs occurring as a result of drug
withdrawal, abuse or overdose.

Interventions for pre-existing conditions or medical procedures planned prior to study enrollment
are not considered AEs. For the purpose of this study, AEs will be collected after informed consent
signature.

Adverse Drug Reactions (ADRs) are all noxious and unintended responses to a medicinal product
related to any dose where a causal relationship between a medicinal product and an AE is at least a
reasonable possibility, i.e., the relationship cannot be ruled out.

An unexpected drug reaction is an ADR, the nature and severity of which is not consistent with the

applicable product information, e.g. the Reference Safety Information in the Investigator Brochure.

In addition to constant observation of the trial Patient for his/her well-being, the Investigator will
question the trial Patient regarding the occurrence of any AEs at each visit without exerting any
influence on the Patient by the way of questioning.

For all AEs, the Investigator must pursue and obtain enough information to determine the outcome
of the AE and to assess if the criteria for classification as a serious adverse event (SAE) is met (see
below), which requires immediate notification to Promethera Biosciences. For all AEs, sufficient
information should be obtained by the Investigator to determine the causality of the AE. For AEs with
a causal relationship to the investigational product, follow-up by the Investigator is required until the
event resolves or stabilizes at a level acceptable to the Investigator and the clinical monitor of
Promethera Biosciences.

All AEs observed by the Investigator or voluntarily reported by the patients enrolled into this study
must be collected and recorded by the Investigator in the Patients’ medical records and in the eCRF
regardless of the causal relationship to study drug.
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7.1.2. Adverse Event of Special Interest (AESI)

For the 11-month follow-up extension, only Adverse Event of Special Interest (AESI) will be collected.
The AESI are events potentially associated with the investigational compound or disease under study.
The Serious Adverse Event of Special Interest are defined as:

- AEs with fatal outcome

- Liver Transplantation

- Malignancies

- Hospitalization for ACLF

- AEs assessed by the investigator as possibly related to HepaStem

They will be considered and reported as SAEs.

7.1.3. SAEs
An SAE is defined as any untoward medical occurrence that at any dose:

e Results in death

e s life threatening

e Requires in-patient hospitalization or prolongation of existing hospitalization

e Results in persistent or significant disability/incapacity

e |s a congenital anomaly/birth defect

e An important medical event that may not result in death, be life threatening, or require
hospitalization may be considered an SAE when, based upon appropriate medical judgment, the
event may jeopardize the Patient and may require medical or surgical intervention to prevent
one of the outcomes listed in this definition (ie, severe allergic reaction, malignancy).

A planned hospitalization for pre-existing condition or a procedure required by the Clinical
Investigation Plan, without a serious deterioration in health, is not considered to be an SAE (e.g.
prolonged hospitalization after cell infusion due to family situation). However, re-occurrence of ACLF
after end of infusion period and before final visit, if responsible for prolongation of hospitalization, is
a SAE.

Any SAE occurring during the study must be reported, whether considered treatment-related or not.
A life threatening event is any event in which the trial Patient was, in the view of the Investigator, at
immediate risk of death from the event as it occurred. This does not include an event that, had it
occurred in a more serious form, might have caused death.

All SAEs observed by the Investigator or voluntarily reported by the patients enrolled into this study
must be collected and recorded by the Investigator in the Patients’ medical records, in the eCRF and
on the SAE report (SAER) form, regardless of the causal relationship to study drug.
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7.1.4. Suspected Unexpected Serious Adverse Reactions (SUSARS)

A SUSAR is any event that is serious as per the above criteria, the nature or severity of which is not
consistent with the applicable product information (e.g. IB) and the causal relationship to the study
drug is judged by the Investigator or Promethera Biosciences to be possibly, probable or definite.

7.2. AE REPORTING PROCEDURES

All AEs observed by the Investigator or voluntarily reported by the patients enrolled into this study
must be collected and recorded by the Investigator in the Patients’ medical records and in the eCRF.
Hence:

AEs and ADRs will be collected as of the day ICF signature. Clinical monitor will list all AEs and provide
it to Promethera Biosciences on a regular basis as part of the visit report. AEs reported before
screening visits will be assessed as part of medical history.

7.2.1. Assessment of AEs
Documentation of the AEs in the eCRF will be performed according to the following criteria:

e Description of the AE: diagnosis if known, with signs and symptomes, giving appropriate details to
the event

e Date and time of the onset, and resolution of the AE

e Severity, graded as in Section 7.2.3

e Assessment of causal relationship to study treatment, as in Section 7.2.2

e Action taken regarding study treatment and treatment given

e Qutcome: complete recovery/not yet recovered/recovered with sequelae/death/unknown.

The Investigator will be asked to provide follow-up information and/or discharge summaries as
needed.

7.2.2. Assessment of Causal Relationship

The relationship of the AE will be assessed following the definitions below:
Unrelated

“Clearly not related”

Any event that does not follow a reasonable sequential order from administration of study drug and
that is likely to have been produced by the trial Patient’s clinical state, therapeutic interventions or
other modes of therapy administered to the Patient and that does not follow a known response
pattern to the study drug. Reports contain satisfactory information that the AE is not related to the
study treatment.

Unlikely
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“Doubtfully related”

Any event that does not follow a reasonable sequential order from administration of study drug or
that is likely to have been produced by the trial Patient’s clinical state or other modes of therapy
administered to the Patient and that does not follow a known response pattern to the study drug.
The causal relationship to the study treatment cannot be excluded beyond reasonable doubt, but the
reports contain reasons that the AE is most likely caused by other factors than the studytreatment.

Possibly

“May be related”

Any reaction that follows a reasonable sequential order from administration of study drug or that
follows a known response pattern to the suspected drug and that could readily have been produced
by a number of other factors. Even though the relationship of the study drug to the AE may be
uncertain or doubtful (e.g. due to missing data or insufficient evidence), the possibility of a causal
relationship exists.

Probable
“Likely related”

Any reaction that follows a reasonable sequential order from administration of study drug or that
follows a known response pattern to the suspected drug; reports contain satisfactory information to
assume a causal relationship to the study treatment and the AE could not be reasonably explained by
the known characteristics of the trial Patient’s clinical state or other modes of therapy administered
to the Patient.

Definite
“Clearly related”

Any reaction that follows a reasonable sequential order from administration of study drug, follows a
known response pattern to the suspected drug that improves upon reducing the dose or stopping
the study treatment and recurs on repeated exposure, and that could not be reasonably explained by
the known characteristics of the trial Patient’s clinical state or other modes of therapy administered
to the Patient.

7.2.3. Severity of AEs
AEs will be classified according to severity, depending on the intensity of the event, as follows:

Mild, when well tolerated by the patient, causing only minimal discomfort, and without interfering
with the activities of daily living (ADL)";

! Self-care ADL: bathing, dressing and undressing, feeding self, using the toilet, taking medications and not
bedridden.
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Moderate, when interfering with ADL;
Severe, when impeding with ADL.

Severity must be distinguished from seriousness, which is based on the consequence of the AE. For
example, a headache may be mild, moderate or severe, though rarely is it serious.

7.2.4. SAE Reporting Procedures

SAEs/SADEs will be collected as of the day of informed consent for study participation is provided.

The EU Directive 2001/20/EC on clinical trials defines all the legal requirements with regards to
pharmacovigilance in clinical trials in Europe. It requires Investigators to report all SAEs immediately
to the Sponsor who is responsible of maintaining detailed records of all reported AEs.

Hence, the Investigator is responsible for reporting all SAEs to Promethera Biosciences within 24
hours of discovery. The immediate SAE reports give information on the type (death; life threatening;
requires or prolongs in-patient hospitalization; persistent or significant disability/incapacity;
congenital anomaly/birth defect) and description of the event, causal relationship to the study drug,
number of received HepaStem infusions, date of last infusion, anonimous identification of the trial
Patient, trial and Investigator.

Initial SAE reports will be followed by relevant detailed medical records as soon as they become
available, and autopsy reports should be provided for deaths if available. The Investigator must
ensure that the trial Patient’s anonymity is maintained. The trial Patient’s name should be replaced
by the screening and/or patient number on all reported copies of hospital documents and reports.

Article 17 of The EU Directive 2001/20/EC requires that each SUSAR from all clinical trials on a
particular investigational medicinal product must be reported electronically to the EMA
pharmacovigilance database, EudraVigilance Clinical Trial Module (EVCTM).

To be classified as a SUSAR, the SAE should have a causal relationship to study treatment that is
judged by the Investigator or Promethera Biosciences to be possibly, probable or definite.

Determination of expectedness is based on the contents of the latest version of the IB.

Promethera Biosciences is responsible to report on an expedited basis to Competent Authorities (CA)
of the concerned member states and to the IEC all relevant information about SUSARs. Timelines for
reporting are specified: fatal and life threatening SUSARs have to be reported 7 days from the date of
initial report, and an additional 8 days for relevant follow-up. All other SUSARS shall be reported in a
maximum of 15 days.

Once a year, Promethera Biosciences shall provide CA and IECs with a listing of all Serious Adverse
Reactions (SARs) and a report of the Patients’ safety, the Annual Safety Report.
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7.2.5. AESI Reporting Procedures

Serious Adverse Event of Special Interest as defined in the part 7.1.2 will follow SAE reporting
procedure defined in the part 7.2.4.

7.2.6. Pregnancy

Female patients who are pregnant will not be allowed to participate in the study. A blood test must
be performed at screening on all females of child bearing patiential. Women of child bearing
potential should employ effective contraceptive methods during HepaStem study. Intrauterine
contraceptive devices, etonorgestrel implants, barrier methods, or abstinence are acceptable.

The investigator is responsible for reporting any pregnancy to Promethera Biosciences within 24
hours of discovery. All pregnancy observed by the investigator or voluntarily reported by the patients
enrolled into this study must be collected and recorded by the investigator in the Patients’ medical
records, and in the CRF.

7.2.7. Follow-up of AEs

All AEs and SAEs should be followed up by the Investigator until resolution or until the degree of
persistent disability can be assessed. Adequate medical care shall be provided to the study Patients
in case of an AE or an SAE.

For SUSARs, the follow-up should include detailed investigations until a clinical outcome is reached
and final conclusions and any corrective and preventive measures are identified, including
confirmation of whether it was an SAR.
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8. STATISTICAL METHODS

8.1. STUDY DESIGN

This is an interventional, multicenter, open, safety study of 2 dose regimens of HepaStem given in 2
subsequent cohorts each of 6 hospitalized ACLF patients.

For detailed description of the primary and secondary endpoints, please refer to Section 3.2.

8.2. SAMPLE SIZE

The published clinical experience with Mesenchymal Stem Cell (MSC) (with known procoagulant
properties) in various clinical conditions is supporting the safety of MSCs administered through IV
route. HepaStem has been administered at variable doses in 20 paediatric patients through the
portal vein under anticoagulation medication, with an acceptable safety profile. In the present study,
HepaStem will be administered for the first time through peripheral IV route to ACLF cirrhotic
patients without concomitant anti-coagulation. This justifies an open study in a small number of
patients closely monitored to investigate the safety and explore efficacy parameters of HepaStem in
this population. Starting with a dose regimen close to those reported as being safe in MSC clinical
trials in a cohort of 6 patients, then a higher dosage in a second cohort of 6 patients that appears to
be an acceptable approach in ACLF patients for whom no specific therapeutic or curative treatment
exist.

8.3. STATISTICAL ANALYSIS

8.3.1. General Considerations
Statistical analysis of this study will be the responsibility of Promethera Biosciences or its designee.

More details about statistical methods and data to be reported will be described in the Statistical
Analysis Plan (SAP).

Being an exploring efficacy and safety study, no formal statistical hypotheses will be assessed. The
analysis will be limited to descriptive statistics.

Continuous variables will be summarized by reporting the number of Patients, mean, median,
standard deviation, minimum, and maximum. Categorical endpoints will be summarized by the
number of Patients, frequency, and percentages of each category.

Missing values will not be imputed.

8.3.2. Study Participant Disposition

All Patients who discontinue from the study will be identified, and the extent of their participation in
the study will be reported. If known, a reason for their study discontinuation will be given.
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8.3.3. Analysis

All statistical analyses will be based on the Included Population defined as the subset of patients who
receive at least one infusion.

All study variables will be listed by treatment dose and overall.

AEs will be coded to a preferred term and system organ class using the Medical Dictionary for
Regulatory Activities (MedDRA). Prior and concomitant medications and treatments will be coded
using the World Health Organization (WHO) Drug Dictionary.

Patients’ demographic and baseline characteristics, patient disposition, extent of exposure, the
number and proportion of patients who complete all planned infusions, the number and proportion
of patients who discontinued treatment and the reasons for premature discontinuation of treatment
will be summarised by treatment dose and overall.

All clinical data, vital signs, laboratory data, portal and liver echography and Doppler ultrasound
together with the corresponding changes from baseline (values at screening), and baseline
examinations will be summarised by treatment dose and overall. Worsening changes will be assessed
for their clinical significance by study investigators. If considered as clinically significant, they will be
reported as AEs.

AEs and SAEs will be summarized by treatment dose and overall, type, incidence, severity,
seriousness, and relationship to treatment. The relationship will be assessed based on investigator
assessment. An additional relationship assessment based on global review of AEs will be performed
by the SMC and sponsor pharmacovigilance.

The transplant-free and overall survival will be estimated for each treatment dose and overall using
Kaplan-Meier curves.

Disease scores, bilirubin, creatinine, INR and albumin values and the corresponding changes from
baseline (values at screening) will be summarized by treatment dose and overall. Global and
individual changes in comparison to baseline status will be reported.

Adverse Events of special interest (SAE with fatal outcome, liver transplantation, onset of
malignancies, new ACLF episodes) will be listed and summarised by treatment dose and overall.

The first analysis will be performed after treated patients of cohorts 1 and 2 will have completed the
28 day active study period or have died or have been lost to follow-up.

The second analysis will be performed after these patients will have completed the 3 month follow-
up or have died or have been lost to follow-up.

The third analysis will be performed after these patients will have completed the 1 year follow-up or
have died or have been lost to follow-up.
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8.3.1. Study reports

The first study report will be produced after treated patients of cohorts 1 and 2 will have completed
the 28 day active study period or have died or have been lost to follow-up.

The report will be updated after these patients will have completed the 3 month follow-up or have
died or have been lost to follow-up.

The report will be updated after these patients will have completed the 1 year follow-up or have died
or have been lost to follow-up.
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9. ETHICAL, LEGAL AND ADMINISTRATIVE ASPECTS

9.1. PATIENTS’ INFORMATION AND INFORMED CONSENT

It is the responsibility of the Investigator to ensure that no patient is Patient to any study related
procedures before having given written informed consent that has been previously approved by the
relevant independent Ethics committee (IEC) in each participating country.

The patient population in this study will be represented by male or female patients of minimum adult
legal age (according to local laws for signing the informed consent document), able to provide
written informed consent, and able to understand and comply with the requirements of the study. In
patients with hepatic encephalopathy [HE], informed consent may be obtained from a patient’s
representative and confirmed by the patients after resolution of the impairment in brain function. If
the Patient is unable, the representative must sign the consent form. The Patient should also do so as
far as possible. The Patient will not be able to participate until he/she (and/or the representative)
signs the consent form.

The Patient (and/or patient’s representative) will be informed of the voluntary nature of
participation, and of the right to withdraw from the study at any time, without this implying any
negative consequences for the patient. They must also be informed that the sponsor, its
representatives, and the supervising authorities may have access to the Patient’s data and
information.

The Investigator or a physician delegated by the Investigator, in accordance with GCP-ICH, shall give
information on the purpose of the trial and its nature, explain the potential benefits and risks in
detail and give assurance that the treatment shall not be prejudiced in case participation in the trial
is refused, or consent is withdrawn at any point during the trial. The Investigator shall make certain
that the information has been understood and that there has been enough time allowed to give an
informed decision. The Investigator shall not take part in decision making.

The receipt of the informed consent will be documented in source documents and in the eCRF. Two
originals will be completed and one copy of the consent form signed and dated by the patient
(and/or representative) and by the physician who informed the patient (and/or representative) will
be handed over to the patient (and/or representative). A second copy will be kept at the study
center. Each patient will receive a patient information sheet written in local language.

9.2. ETHICAL CONDUCT OF THE STUDY AND IEC APPROVAL

This protocol accords with the principles of the Declaration of Helsinki as set forth at the 18" world
Medicines Association (Helsinki 1964) and amendments of the 29" (Tokyo 1975), the 35™ (Venice
1983), the 41° (Hong Kong 1989), the 48™ (Somerset West 1996), and the 52" (Edinburgh 2000), and
most recently the 64™ World Medicines Association in Fortaleza 2013. As these accords are reviewed
and amended periodically, the most current amended version will be in effect.
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The written approvals of the CAs and relevant IECs must be obtained and the national regulatory
requirements of the respective participating country must be fulfilled before a study center is
initiated. Prior to implementing any changes in the study, Promethera Biosciences will produce the
relevant protocol amendment and these amendments will also be submitted to the national
authorities and relevant IECs for approval.

On the approval letter, the study (title, protocol number and version), the documents reviewed
(protocol, 1B, informed consent material, amendments) and the date of review should be clearly
stated. The patient recruitment will not begin until this written approval has been received by
Promethera Biosciences.

9.3. INVESTIGATOR RESPONSIBILITIES

The Investigator must perform the study in accordance with the current approved protocol, the
principles of the Declaration of Helsinki, ICH-GCP guidelines and the applicable regulatory
requirements. A copy of the ICH-GCP guidelines will be available in the Investigator Site File.

It is the Investigator’s responsibility to ensure that adequate time and appropriate resources are
available at the investigational site prior to commitment to participate in this study.

The Investigator shall maintain a list of appropriately qualified persons to whom significant study-
related tasks are delegated. A signed copy of the curriculum vitae (not older than 2 years) for the
Investigator and sub-Investigator(s) will be provided to Promethera Biosciences prior to the start of
the study. The Investigator will inform Promethera Biosciences of any updates to the study team list.

If the patient has a primary physician, the Investigator should, with the patient’s consent, inform the
physician of the patient’s participation in the study.

The Investigator must adhere to the protocol as detailed in this document.

The Investigator will be required to sign an Investigator agreement to confirm acceptance and
willingness to comply with the study protocol.

The Investigator shall be responsible for enrolling only those patients who have met the protocol
eligibility criteria.

It is the responsibility of the Investigator to ensure that all appropriate approvals are in place prior to
recruitment.

The Investigator should notify the IEC of any SAEs occurring at the site and other AE reports received
from Promethera Biosciences, in accordance with local procedures and regulations.

Agreement with the final clinical study report will be documented by the signed and dated signature
of the principal or coordinating Investigator in compliance with ICH E3.
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9.4. CONFIDENTIALITY OF PATIENT RECORDS, TRIAL DOCUMENTATION AND DATA

Data protection consent must be obtained from each patient prior to enrollment into the study,
and/or from the patient’s legally authorized representative in accordance with the ICH GCP and the
applicable privacy requirements (e.g. European Union Data Protection Directive 95/46/EC [“EU
Directive”] and any other country privacy requirements). According to ICH-GCP guideline,
Promethera Biosciences must “verify that each Patient has consented, in writing, to direct access to
his/her original medical records for trial-related monitoring, audit, IEC review, and regulatory
inspection”.

Neither the names of the patients nor any other records identifying the Patients will be made
publicly available by any of the parties authorized to review the data.

The Investigator must ensure that the anonymity of each patient is strictly maintained. On CRFs or
other documents submitted to Promethera Biosciences, the patient will be identified by a code,
namely screening number and/or patient number. A separate patient identification list of these
codes will be kept in the Investigator Site File. This information will not be submitted to Promethera
Biosciences. Completed consent forms shall be kept in the Investigator Site File in strict confidence.

After patients, or if not capable, their representative have consented to take part in the study, the
medical records and the data collected during the study will be reviewed by representatives of
Promethera Biosciences and/or the company organizing the research on Promethera Biosciences
behalf to confirm that the data collected are accurate and are collected for the purpose of analyzing
the results. These records and data may additionally be reviewed by auditors or by regulatory
authorities.

Data and results of this clinical study are the sole property of Promethera Biosciences and may be
used to support the development and/or registration of HepaStem. All data collected during this
study will be controlled by Promethera Biosciences or designee, and Promethera Biosciences will
abide by all relevant data protection laws.

9.5. PATIENT INSURANCE

Patients included in this clinical study are Patient to a patient insurance signed by Promethera
Biosciences. In order to be able to benefit from this insurance, the patient is obliged to comply with
the stipulations accepted in his/her written informed consent.

The Insurance Certificate and the provision clauses will be filed in the Investigator’s Site File.

9.6. MODIFICATION OF THE PROTOCOL

Any change to the protocol can only be made as a written amendment to the trial protocol. The
written amendment, signed by the Coordinating Investigators and Promethera Biosciences, will be
submitted to all the relevant IECs.
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If needed, patient information and ICF documents must then be amended accordingly and the
amended ICF must be signed by the patient (or representative) if the changes affect the patient’s
further participation in the study.

9.7. PROTOCOL DEVIATIONS

9.7.1. Site Staff Awareness

During the SIV, the site staff should be trained on the procedures and requirements of the protocol.
The procedure for the handling of the protocol deviations should be explained. The following items
should be discussed during this visit:

e No deviation or change from the protocol may be implemented without the written agreement
from Promethera Biosciences;

e Documented approval from the EC must be present, except for eliminating immediate hazard(s)
to trial Patients. In such a case, prior approval is not necessary, but Promethera Biosciences and
the EC must be informed about the deviation as soon as possible;

Any deviation from the protocol must be documented and explained.

9.7.2. Handling and Reporting of Protocol Deviations

The monitor will verify the compliance and will ensure that any protocol deviation discovered during
a monitoring visit is reviewed and discussed with the site staff. Possible reason(s) for the deviation(s)
should be discussed and corrected, and preventive actions should be formulated if needed.

Each protocol deviation should be recorded on the “Protocol Deviation Form” (PDF) and needs to be
countersigned by the Principal Investigator. The original PDF will be collected and stored in the
Investigator Office File and in the Trial Master File. A copy will also be filed at the site.

The monitor will report any newly discovered protocol deviations in the Monitoring Visit Report
(MVR). In addition, any discussion related to proposed changes to the protocol formulated by the
investigator, will be communicated to Promethera Biosciences and will be recorded in the MVR.

Promethera Biosciences will review all protocol deviations at a minimum on a yearly basis in order to
assess possible trending. Additional reviews can be performed based on the actual number of
protocol deviations that are reported during the course of a trial. Promethera Biosciences will be
informed immediately by the monitor in case any serious and/or persistent non-compliance issues
identified at a site.

Promethera Biosciences will evaluate serious or persistent non-compliance, and a corrective or
preventive action plan will be put in place. In this case, the Principal Investigator will be contacted by
Promethera Biosciences to prevent the non-compliance from recurring. If the non-compliance is
persistent, or leads to a serious safety hazard for the Patient, the ethics committee and all applicable
regulatory bodies will be informed.
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9.8. STUDY MONITORING

Promethera Biosciences’” monitor is responsible for monitoring the progress of the clinical
investigation and verifies the reported data at the investigational site(s), with the aim to ensure
compliance with the investigational plan, ICH-GCP and applicable regulations, protect the rights and
safety of patients, safeguard the quality and integrity of the reported data, updates Promethera
Biosciences on the status and performance of the investigational sites.

During the MV, the monitor will verify that:
e Compliance with the protocol is maintained and any deviation is discussed with the
investigator, and is documented and reported to Promethera Biosciences;

e The investigational product is being used according to the protocol. Promethera Biosciences
will be informed as soon as possible if modifications are requested, either to the
investigational product or the protocol;

e The investigator has and continues to have sufficient staff and facilities to conduct the
investigation safely and effectively;

e Any changes in staff have been documented in the Delegation Log, CVs have been collected
for any new staff and appropriate training has been documented.

e The investigator has and continues to have access to an adequate number of Patients;

e  The investigator has and continues to have sufficient study materials on site (eCRFs,
investigational products, etc.);

e Signed and dated informed consent has been obtained from each Patient or legal
representative prior to any study related procedure;

e The reported data in the eCRFs is accurate and is consistent with the source documents;

e  The procedures for recording and reporting adverse events and adverse device/drug effects
to Promethera Biosciences are followed;

e  Patient withdrawal and/or non-compliance is documented and discussed with the
investigator, and is reported to Promethera Biosciences after the visit;

e Investigational product storage, according to the instructions for use, should be reviewed
and accountability performed;

e The Investigator Office File and Investigator Site File are up-to-date.

Queries may be raised if the data is unclear or contradictory. These queries must be addressed by the
Investigator or delegate as stated in the study staff log.

9.9. ACCESS TO SOURCE DATA
All data must be recorded in the patient’s hospital notes/medical chart.

The monitor will have access to the patients’ medical records and other study-related records
needed to verify the entries in the eCRFs.
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In addition to demographic data, medical history and relevant investigations/lab reports etc, the
source document (the original patient file) should clearly state the date of entry in the trial, the trial
protocol number, date of consent form signature, date of each trial visit, date and time of all study
related measurements, applications, AEs and changes in the concomitant medications. In case of
withdrawal of the patient from the study, the reason must be indicated, and at least the date of
study termination recorded.

The Investigator will permit authorized representatives of Promethera Biosciences, the respective
health authorities, and auditors to inspect facilities and records relevant to this study.

The monitor and/or auditors and/or regulatory inspectors will check the eCRF entries against the
source documents. The consent form will include a statement by which the patients allow the
monitor/auditor/inspector from the IECs or regulatory authorities access to source data (e.g.
patient’s medical file, appointment books, original laboratory test reports) that substantiate
information in the eCRFs. These personnel, bound by professional secrecy, will not disclose any
personal information.

9.10. CASE REPORT FORMS

Electronic CRFs that have been designed to record all observations and other data specific to the
clinical trial will be provided by Promethera Biosciences.

The Investigator is responsible for maintaining adequate and accurate eCRFs. Each eCRF should be
filled out completely by the Investigator or delegate as stated in the study staff log.

The eCRFs should be reviewed, signed and dated by the Investigator.

9.11. ARCHIVING

The Investigator is responsible to archive all “essential documents”, as described in the ICH GCP
Guidelines, including eCRFs, source documents, consent forms, laboratory test results, and drug
inventory records until at least 2 years after the last approval of a marketing application in an ICH
region, and until there are no pending or contemplated marketing applications in an ICH region, or
until at least 2 years have elapsed since the formal discontinuation of clinical development of the
investigational product. However, these documents should be retained for a longer period if required
by the applicable regulatory requirements or by an agreement with Promethera Biosciences.

Prior to the destruction of any study document, the Investigator should obtain written permission
from Promethera Biosciences. These records should be made available at reasonable times for
inspection by the Regulatory Authorities.

9.12. PUBLICATION OF RESULTS

The data and the results of this clinical study are the sole property of Promethera Biosciences.
Promethera Biosciences retains the right to review all material prior to presentation or submission
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for publication. No party is permitted to publish/present the results of the study, in part or in their
entirety, without the written authorization of Promethera Biosciences.

9.13. SAFETY MONITORING COMMITTEE (SMC)

The Safety Monotoring Committee will be composed of Promethera members including medical
monitor, pharmacovigilance representative, clinical representive and external members with
expertise in liver disease or other relevant medical fields. The members of the SMC provide their
expertise and recommendations.

The primary responsibilities of the SMC are:

20. Periodically review (at specified timepoints) and evaluate the accumulated study data for
participant safety, study conduct and progress, and, when appropriate, efficacy.

21. Make recommendations to Promethera Biosciences regarding the continuation, modification, or
termination of the trial. The SMC considers study-specific data as well as relevant background
knowledge about the disease, investigational product, or patient population under study.

22. The SMC is responsible for defining its deliberative processes, including event triggers that would
call for an unscheduled review, stopping guidelines, and voting procedures prior to initiating any
data review. The SMC is also responsible for maintaining the confidentiality of the data reviewed
and the reports produced.

23. The SMC will ensure a continuous supervision of the treatment stepwise approach as described
in section 3.1. The low dose regimen will be given to the first cohort. Thereafter, the high dose
regimen will be given to the second cohort.

*  When the first cohort 1 evaluable patient will have received HepaStem infusions (complete
sheme or premature stop), the safety data will be reviewed by the SMC. The SMC may advice
to enrol the next 5 patients of cohort 1 or to continue a stepwise enrolment approach. In this
case, the SMC will advice on the enrolment approach for the next patients based on
upcoming safety data.

*  When 6 cohort 1 evaluable patients will have received HepaStem infusions (complete sheme
or premature stop), the safety data will be reviewed by the SMC. The SMC will advice on the
enrolment of the first cohort 2 patient. In case a same serious adverse event with a plausible
causal relationship to HepaStem appears for more than 1 patient in the low dose cohort, the
passage to the higher dose won’t be authorized.

*  When the first cohort 2 evaluable patient will have received HepaStem infusions (complete
sheme or premature stop), the safety data will be reviewed by the SMC. The SMC may advice
to enrol the next 5 patients of cohort 2 or to continue a stepwise enrolment approach. In this
case, the SMC will advice on the enrolment approach for the next patients based on
upcoming safety data.

24. The SMC will review severe thrombotic events assessed as related to HepaStem administration
by the investigator.
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25. At the end of the active study period, the SMC will review the AEs and will perform an evaluation
of the biological plausibility of any causal relationship to HepaStem administration.

During each trial, the SMC should review cumulative study data to evaluate safety, study conduct,
and scientific validity and integrity of the trial. As part of this responsibility, SMC members must be
satisfied that the timeliness, completeness, and accuracy of the data submitted to them for review
are sufficient for evaluation of the safety and welfare of study participants. The SMC should also
assess the performance of overall study operations and any other relevant issues, as necessary.

The SMC should conclude each review with their recommendations to Promethera Biosciences.

The membership of the SMC should reflect the disciplines and medical specialties necessary to
interpret the data from the clinical trial and to fully evaluate participant safety. The number of SMC
members depends on the phase of the trial, but generally consists of 3 to 7 members including, at a
minimum:

e Expert(s) in the clinical aspects of the disease/patient population being studied
e One or more biostatisticians
e Investigators with expertise in current clinical trials conduct and methodology.

Ad hoc specialists may be invited to participate as non-voting members at any time if additional
expertise is desired.

The frequency of SMC meetings will depend on several factors including the rate of enrollment,
completion of five patients of the low dose group, safety issues or unanticipated AEs, availability of
data, and, where relevant, scheduled interim analyses. The initial SMC meeting should occur
preferably before the start of the trial or as soon thereafter as possible. At this meeting, the SMC
should discuss the protocol and the SMC charter, which includes trigger set for data review or
analyses, definition of a quorum, and guidelines for monitoring the study. Guidelines should also
address stopping the study for safety concerns and, where relevant, for efficacy based on plans
specified in the protocol. The SMC should also develop procedures for conducting business (e.g.
voting rules, attendance, etc). Promethera Biosciences staff will discuss Promethera Biosciences’
perspective on the study at this initial meeting.

Once a study is implemented, the SMC should convene as often as necessary to examine the
accumulated safety and enrollment data, review study progress, and discuss other factors (internal
or external to the study) that might impact continuation of the study as designed.

After each meeting of the SMC, the SMC’s Chair should prepare a brief summary report. It should
describe the SMC members’ conclusions with respect to progress or need for modification of the
protocol. These reports should be provided to the Investigators and to his/her local IEC.
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11. APPENDIX 1 : SCORING SYSTEMS

11.1. CLIF ORGAN FAILURE (CLIF-OF) SCORE

CLIF-Organ Failure score system.

Organ / System

Sub-score =1

Sub-score =2

Sub-Score =3

Liver Bilirubin < 6mg/dL 6 < Bilirubin < 12mg/dL Bilirubin >12mg/dL
)
Kidney Creatinine <2mg/dL 2 < Creatinine<3:5 mg/dL Creatinine23-5 mg/dL
or renal replacement
Brain Grade 0 Grade 1-2 Grade 3-4
(West-Haven grade for HE)
Coagulation INR<2-0 2:0<INR<2'5 INR 2 2-5
Circulatory MAP =70 mm/Hg MAP <70 mm/Hg Use of vasopressors
Respiratory
PaO2/Fi02 >300 <300 - > 200 <200
or
SpO2/Fi02 >357 >214- <357 <214
Arroyo et al. 2015
11.2. MELD SCORE
MELD Score based on
- serum Creatinin
- serum Bilirubin and
-INR
Chung et al. 2012
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11.3. WEST HAVEN CRITERIA FOR HEPATIC ENCEPHALOPATHY

West Haven Criteria of Altered mental statins in Hepatic Encephalopahy

Stage Consciousness Intellect and Neurologic Findings
Behavior
0 Normal Normal Normal examination; impaired
psychomotor testing
1 Mild lack of Shortened attention | Mild asterixis or
awareness span; impaired tremor
addition or
subtraction
2 Lethargic Disoriented,; Muscular rigidity and clonus;
inappropriate Hyperreflexia
behavior
3 Somnolent but Gross disorientation; | Muscular rigidity and clonus;
arousable bizarre behaviour Hyperreflexia
4 Coma Coma Decerebrate posturing
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12. APPENDIX 2: SIGNATURE PAGES
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12.1. INVESTIGATOR'’S SIGNATURE

Study Title: Multicenter Phase Il Safety and Preliminary Efficacy Study of 2 dose regimens of
HepaStem in Patients with Acute on Chronic Liver Failure

Study Number: HEP101
EudraCT No: 2016-001177-32
Protocol Date: 25 May 2016

Version Number: 1.1

| have read the protocol described above. | agree to comply with all applicable regulations and to
conduct the study as described in the protocol.
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Protocol code

Study Title Multicenter Phase Il Safety and Preliminary Efficacy Study of 2 dose regimens of
HepaStem in Patients with Acute on Chronic Liver Failure
EudraCT & Protocol n°® HEP101 / EudraCT 2016-001177-32

Protocol version
and date

Version 1.2_20 July 2016

Indication

Acute on Chronic Liver Failure (ACLF)

Study Phase

Sponsor

PROMETHERA BIOSCIENCES

Investigational

HepaStem: Heterologous Human Adult Liver-derived Progenitor Cells (HHALPC).

product

Objective PRIMARY OBJECTIVE:
To assess the safety of two dose regimens of HepaStem in Patients with ACLF up to
Day 28 of the active study period.
SECONDARY OBJECTIVES:
Preliminary efficacy:
To evalute clinical and biological efficacy parameters following HepaStem infusion
up to Day 28 and up to Month 3 and Year 1 post first HepaStem infusion.
Long term safety:
To assess the safety of HepaStem up to Month 3 and Year 1 post first HepaStem
infusion.

Number of Twelve (12) evaluable Patients

Patients

Number of 5-10 European Centers

Centers

Study Design

Interventional, multicenter, open-label, non-controlled prospective study of 2 dose
regimens of HepaStem given in 2 subsequent cohorts each of 6 hospitalized ACLF
patients.

Study periods

The study will recruit patients who are hospitalized for ACLF or who develop ACLF
during hospitalisation.

The study is divided in the following periods: screening period, active study period
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dived in treatment period and evaluation period, and long-term safety follow-up.

Screening period: Once informed consent is signed, the screening period may last

from 1 to 4 days, the time to complete the screening process and to deliver
HepaStem. The screening period aims at assessing the inclusion and exclusion
criteria.

Active study period: The active study period will last 28 days (£ 2 days), including a

2-week treatment period (+ 2 days) and a 2-week evaluation period (+ 2 days). The
duration of the screening period plus the active period will last up to 32 days (£ 2
days).

Enrolled patients not meeting the inclusion/exclusion criteria will be considered as
screening failure and will be replaced. Any patients receiving at least one HepaStem
infusion will be considered as an included and evaluable patient.

Two dose regimens of HepaStem will be given, which differ in the amount of cells
per infusion.

The low dose regimen will be given to the first cohort. Thereafter, the high dose
regimen will be given to the second cohort. Patients will be treated in a stepwise
approach under the continuous supervision of a Safety Monitoring Committee
(SMC), composed of Promethera members and external members.

*  When the first cohort 1 evaluable patient will have received HepaStem
infusions (complete sheme or premature stop), the safety data will be
reviewed by the SMC. The SMC may advise to enrol the next 5 patients of
cohort 1 or to continue a stepwise enrolment approach. In this case, the
SMC will advise on the enrolment approach for the next patients based on
upcoming safety data.

*  When 6 cohort 1 evaluable patients will have received HepaStem infusions
(complete sheme or premature stop), the safety data will be reviewed by
the SMC. The SMC will advise on the enrolment of the first cohort 2 patient.
In case a same serious adverse event with a plausible causal relationship to
HepaStem appears for more than 1 patient in the low dose cohort, the
passage to the higher dose won’t be authorized.

*  When the first cohort 2 evaluable patient will have received HepaStem
infusions (complete sheme or premature stop), the safety data will be
reviewed by the SMC. The SMC may advise to enrol the next 5 patients of
cohort 2 or to continue a stepwise enrolment approach. In this case, the
SMC will advise on the enrolment approach for the next patients based on
upcoming safety data.
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Furthermore, the 3 first patients of each cohort will be treated according to a
sequential approach. For these patients, the first infusion will be performed only
after the previous patient has completed the treatment period (with complete
sheme or premature stop).Long-term safety follow-up: After completion of the

active study period, patients will be followed-up up to 1 year post first HepaStem
infusion in the long-term safety follow-up period.

After completion of this study, patients will be invited to be followed-up in the long
term safety follow up study (4 years).

Study duration

The enrolment period will last approximately 12 months. Each evaluable patient will
participate for up to five weeks (32 days (£ 2 days) in the screening plus active
treatment period), and thereafter for an additional period of 1 year in the long term
safety follow-up.

Study HepaStem is delivered in a 50-ml plastic vial containing 5 ml of frozen cell

Treatments suspension concentrated at 50x10° cells/ml equivalent to 250x10° cells per vial.
Prior to administration, the cells will be reconstituted with 45 ml of diluent.

Treatment All patients will receive standard medical treatment (SMT) as required by their

Schedule and clinical status.

Dosage

Regimen HepaStem will be infused intravenously through a peripheral catheter or through a

central line, up to the choice of the investigator based on patient’s status. The
infusion rate shall not exceed 1 ml per min.

For both cohort 1 and cohort 2, patients will receive HepaStem on 4 infusion days
spread over a 2-week period (* 2 days); at least 2-day interval without infusion must
be respected between infusion days.

In cohort 1, 250 millions cells in 50 ml will be administered on each infusion day,
leading to a total of 1 Billion cells. On each infusion day, one infusion of 50 ml
reconstituted HepaStem suspension will be given. An infusion is expected to last 50
minutes. A single bolus of 100 mg hydrocortisone will be given 15 to 30 min before
each HepaStem infusion.

In cohort 2, 500 millions cells in 100 ml will be administered each infusion day,
leading to a total of 2 Billions cells. On each infusion day, 2 infusions of 50 ml
reconstituted HepaStem suspension will be given. An infusion is expected to last 50
minutes. The two infusions can be given subsequently. HepaStem shall be
reconstituted accordingly. A single bolus of 100 mg hydrocortisone will be given 15
to 30 min before the first HepaStem infusion of the day.
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Eligibility - Inclusion criteria:
Inclusion
Criteria 1. Adult aged between 18 and 70 year old.
Informed Consent.
N.B: In case of hepatic encephalopathy, Informed Consent must be signed by
patient’s legal representative according to local regulation, and by the patient, if
possible, after encephalopathy improvement.
3. Cirrhosis as diagnosed by (1) liver histology or (2) by clinical and imaging
examination (may include fibroscan).
4. ACLF Grade 1 or ACLF Grade 2 with the following restrictions
ACLF grade 1 eligible subset:
— liver failure plus cerebral and/or kidney dysfunction
— renal failure plus cerebral dysfunction
— cerebral failure plus kidney dysfunction
— coagulation failure plus cerebral and/or kidney dysfunction
Or
ACLF grade 2 eligible subset:
- Any combination of 2 organ failures including: liver failure, renal failure,
cerebral failure, coagulation failure.
Organ dysfuncytions or failures are defined according to CLIF-C OF score as below:
Diagnostic criteria of kidney and cerebral dysfunction
— kidney: moderate impairment in renal function as defined
by a serum creatinine ranging from 1.5 to 1.9 mg/dL
—  cerebral: moderate impairment of brain function as defined
by grade I-1l Hepatic Encephalopathy based on West Haven criteria
Diagnostic criteria of organ failures
— liver: serum bilirubin > 12 mg/dL
—  kidney: serum creatinine > 2 mg/dL
— cerebral: grade IlI-IV HE based on West Haven criteria
— coagulation: international normalized ratio [INR] 22.5
Eligibility - Exclusion criteria:
Exclusion
Criteria 1. Absence of portal vein flow as assessed by Doppler ultrasound or other exam.

2. Known prothrombotic disease or medical history of thrombotic events.
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10.
11.
12.
13.
14.

15.

16.

17.

18.
19.

Gastrointestinal hemorrhage requiring blood transfusion unless controlled for
more than 48h.

Septic shock or non-controlled bacterial infection defined as persistent clinical
signs of infection despite adequate antibiotic therapy for more than 48h.

Clinical evidence of aspergilus infection.

Circulatory failure defined as treated with vasoconstrictors to maintain arterial
pressure or inotropes to improve cardiac output. N.B: Use of terlipressine to
control increased levels of creatinine is not an exclusion criteria.

Respiratory disordered with pulse oximetry < 93% and related clinical signs,
requiring or not mechanical ventilation.

Treatment with corticosteroids for acute liver disease within 2 weeks before
HepaStem infusion.

MELD score > 35.

Previous organ transplantation and/or ongoing immunosuppressive treatments.
Postoperative-decompensation following hepatectomy.

Renal failure due to chronic kidney disease.

Clinically significant left-right cardiac shunt.

Known or suspected hypersensitivity or allergy to any of the components of the
HepaStem Diluent (human albumin, heparin sodium and sodium bicarbonate) or
a history of multiple and/or severe allergies to drugs or foods or a history of
severe anaphylactic reactions.

Malignancies, other than curatively treated skin cancer, unless a complete
remission over 5 years.

Refusal of abstinence from alcohol for at least 5 weeks from the study
enrolment.

Pregnancy (negative B-HCG test required) or women with childbearing potential
who decline to use reliable contraceptive methods during the study.

Participation to any other interventional study within the last 4 weeks.

Any significant medical or social condition or disability that, in the Investigator’s
opinion, may warrant a specific treatment, or may interfere with the patient’s
optimal participation or compliance with the study procedures.

Study Endpoints

Primary endpoint: Safety

AEs reported up to Day 28 of the active study period, assessed for serisouness,
severity, relationship to IMP and/or IMP administration procedure

The AEs will include but will not be limited to clinically significant changes in
clinical examinations, vital signs, laboratory tests, abdominal echography and
Doppler up to Day 28.
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The relationship will be assessed based on investigator assessment, and in
addition by SMC and the sponsor pharmacovigilance in line with the ATMP
guideline.

Secondary Endpoints:

e C(linical efficacy parameters will be assessed at Day 28, Month 3 and Year1
o Mortality
o Livertransplantation
o Disease scoring: CLIF-OF score, CLIF-ACLF score, MELD score.
e Biological efficacy parameters will be assessed at Day 28, Month 3 and Year 1
o Bilirubin, creatinine, INR and albumin values

e Long term safety follow-up

o Adverse Events of Special Interest (AESIs) will be summarized at Month
3and Year1

= SAE with fatal outcome, malignancies, AEs assessed by the
investigator as possibly related to HepaStem, transplantation
and outcome of transplantation

o New ACLF episode will be summarized at Month 3 and Year 1

Study
Assessment
visits

Study visits

During the screening and and treatment period, patients will be hospitalised. Once
informed consent is signed, the screening period may last from 1 to 4 days, the time
to complete the screening process and to deliver HepaStem. The screening period
aims at assessing the inclusion and exclusion criteria. During the screening period,
comprehensive medical history will be recorded, such as background condition
leading to cirrhosis, possible previous episode(s) of ACLF, significant background
condition, relevant medications, and factor(s) triggering ACLF. The examinations
listed below must be performed at least once. Before initiating HepaStem
treatment, for each patient, the main eligibility criteria will be reviewed and
discussed with the medical monitor of Promethera to ensure patient eligibility.

Patients will be treated in a stepwise approach as described in Section 3.1. For both
cohort 1 and cohort 2, patients will receive HepaStem on 4 infusion days spread
over a 2-week period (£ 2 days); at least 2-day interval without infusion must be
respected between infusion days. If planned infusions are not performed within this
period, missed infusions will not be given.

on HepaStem infusion days (defined as Day 1, 4, 8, 12, to be adapted based on
actual infusion day), before infusion, a physical exam, evaluation of vital signs, blood
tests, a liver echography and Doppler, and evalution of disease scorings will be
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performed, as listed below. These assessments will be performed on each planned
infusion day even if HepaStem infusions are prematurily stopped.

A study visit will be performed on Day 14 + 2 days, including the evaluations listed
below.

On the other days during the hospital stay, patients will be followed-up according to
usual practice.

After the treatment period, study visits will be done on days 21 and 28 (% 2 days for
each visit), as outpatients for those discharged, or as inpatients for those not
discharged.

After the active study period, patients will enter the long term follow-up period,
including visits at Month 2 (£ 2 weeks), Month 3 (+ 2 weeks), Month 6 (£ 2 weeks),
and Year 1 (= 1 month).

Up to Month 3 visit, all SAEs will be collected. After Month 3 visit, up to Month 12
visit, safety will be based on collection of AE of Special Interest (AESI) including SAE
with fatal outcome, transplantation and outcome of transplantation, malignancies,
new ACLF episode, AEs assessed by the investigator as possible related to HepaStem
(see Section 7.1.2).

At the Month 12 study visit, patients will be invited to be included in the long term
safety follow up study (4 years).

Study assessments

e All AEs up to Day 28
e AllAESluptoYear1l
e Concomitant medication modifications up to Day 28

e Physical examination: at screening, Days 1, 4, 8, 12, 14, 21, 28, Months 2, 3, 6
and 12.

e Vital signs (Body Temperature, Respiratory Rate, Heart Rate, Arterial Pressure,
Pulse Oxymetric Saturation) :

o Atscreening, Days 1, 4, 8, 12, 14, 21, 28, Months 2, 3, 6 and 12.
o Before, during and after infusion

e West-Haven HE, CLIF-OF, CLIF-ACLF and MELD scores will be estimated from
clinical and biological results: at screening, on Days 7, 14, 21, 28, Months 2, 3, 6
and 12

e Common clinical laboratory tests: at screening, Days 1, 4, 8, 12, 14, 21, 28,
Months 2, 3, 6 and 12.
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o White Blood Cell count, Red Blood Cell count, platelets
o GOT, GPT, bilirubin, alkaline phosphatase, y GT,
o Creatinine, Urea or BUN
o CRP
o INR, aPTT
o Serum albumin, sodium, potassium,
e Lipase: at screening

e Viral serology (HIV, HCV, HEV, HbS antigen) and aspergilus detection: at
screening (if not performed during same admission)

e Urine test (Sediment, Creat, Glc, Protein, Albm): at screening

e Protein C, Protein S, anti-thrombin IIl: at screening

e Thomboelastogram, thrombin generation test: at screening, Days 1, 4, 8, 12, 14,
21, 28 (blood testing in central lab)

e Anti-HLA antibodies (class | and class Il by luminex method): at screening, Day
28, Month 3, 6 and 12 (blood testing in central lab)

e Inflammatory and anti-inflammatory cytokines: at screening, Days 1, 8, 14
(blood testing in central lab)

e Abdominal and portal system ultrasonography and Doppler: at screening,
before each infusion on Days 1, 4, 8, 12 and on Days 14 and 28

e Chest x-ray,

e Blood culture, other fluid culture: if applicable at screening (If already
performed during same admission, results collected)

e ECG: at screening (if not performed during same admission)

e (Cardiac echography and Doppler: at screening (if not performed during same
admission), on Day 1 after infusion

Transjugular liver biopsy: — only data collection in case the biopsy has been done
during the same admission or previously — no transjugular liver biopsy is required
for the study protocol.A SMC will review safety data and advice on study conduct.

Additional visits including remote visit, phone calls after hospital discharge, could be
performed and reported in the eCRF (floating visit) at the investigator’s discretion.

In case of premature withdraw from study, an end of study visit should be perfomed
if possible at the time of study withdraw.

In case of liver transplantation, a sample of the explanted liver will be collected if
possible.

Prohibited

Patients are requested to accept abstinence from alcohol during the active study
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Medications period (Day 28).
and Food
Sample Size The published clinical experience with Mesenchymal Stem Cell (MSC) (with known

Considerations

procoagulant properties) in various clinical conditions is supporting the safety of
MSCs administered through IV route. HepaStem has been administered at variable
doses in 20 paediatric patients through the portal vein under anticoagulation
medication, with an acceptable safety profile. In the present study, HepaStem will
be administered for the first time through peripheral IV route to ACLF cirrhotic
patients without concomitant anti-coagulation. This justifies an open study in a
small number of patients closely monitored to investigate the safety and explore
efficacy parameters of HepaStem in this population. Starting in a cohort of 6
patients with a dose regimen close to those reported as being safe in MSC clinical
trials, then testing in a second cohort of 6 patients a higher dosage also reported as
safe appears to be an acceptable approach in ACLF patients for whom no specific
therapeutic or curative treatment exist.

Analytical
Methods

Being a safety study also exploring efficacy, no formal statistical hypotheses will be
assessed. The analysis will be limited to descriptive statistics.

Continuous variables will be summarized by reporting the number of Patients,
mean, median, standard deviation, minimum, and maximum. Categorical endpoints
will be summarized by the number of Patients, frequency, and percentages of each
category. Missing values will not be imputed.

All statistical analyses will be based on the safety population defined as the subset
of included patients who receive at least one infusion.

All study variables will be listed by treatment dose and overall.

AEs will be coded to a preferred term and system organ class using the Medical
Dictionary for Regulatory Activities (MedDRA). Prior and concomitant medications
and treatments will be coded using the World Health Organization (WHO) Drug
Dictionary.

Patients’ demographic and baseline characteristics, patient disposition, extent of
exposure, the number and proportion of patients who complete all planned
infusions, the number and proportion of patients who discontinued treatment and
the reasons for premature discontinuation of treatment will be summarised by
treatment dose and overall.

All clinical data, vital signs, laboratory data, portal and liver echography and Doppler
ultrasound together with the corresponding changes from baseline (values at
screening), and baseline examinations will be summarised by treatment dose and
overall. Worsening changes will be assessed for their clinical significance by study
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investigators. If considered as clinically significant, they will be reported as AEs.

AEs and SAEs will be summarized by treatment dose and overall, type, incidence,
severity, seriousness, and relationship to treatment. The relationship will be
assessed based on investigator assessment. An additional relationship assessment
based on global review of AEs will be performed by the SMC and sponsor
pharmacovigilance.

The transplant-free and overall survival will be estimated for each treatment dose
and overall using Kaplan-Meier curves.

Disease scores, bilirubin, creatinine, INR and albumin values and the corresponding
changes from baseline (values at screening) will be summarized by treatment dose
and overall. Global and individual changes in comparison to baseline status will be
reported.

Adverse Events of special interest (SAE with fatal outcome, transplantation and
outcome of transplantation, onset of malignancies, new ACLF episodes) will be
listed and summarised by treatment dose and overall.

The first analysis will be performed after treated patients of cohorts 1 and 2 will
have completed the 28 day active study period or have died or have been lost to
follow-up.

The second analysis will be performed after these patients will have completed the
3 month follow-up or have died or have been lost to follow-up.

The third analysis will be performed after these patients will have completed the 1
year follow-up or have died or have been lost to follow-up.

The first study report will be produced after treated patients of cohorts 1 and 2 will
have completed the 28 day active study period or have died or have been lost to
follow-up.

The Report will be updated after these patients will have completed the 3 month
follow-up or have died or have been lost to follow-up.

The report will be updated after these patients will have completed the 1 year
follow-up or have died or have been lost to follow-up.
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Study Flow chart
Sc;:;eir;:lg Active period Follow Up period
Treatment Period Surveillance Period
Time Baseline D1° D4° D8" D12° p14° | D21° D28° | M2 | M3 | M6 | M12
Informed Consent
Eligibility criteria X X
Demography & Medical History X
Physical exam X « « « « X X X X X X X
Vital Sign X ¥ ¥ ¥ ¥ X X X X X X X
Scoring : West-Haven HE, CLIF-OF, CLIF-ACLF, MELD X « « « « X X X X X X X
Biological analysis
WBC, RBC, PIt, CRP, Na*, K*, Alb, Creat, Urea/Bun X « « « « X X X X X X
GOT, GPT, Bilirubin, Alk Ph, yGT X « « « « X X X X X X
Lipase X
Coagulation 1 : INR, aPTT X « « « « X X X X X X X
Coagulation 2 : TEG, TG (central lab) X « « « « X X X
Coagulation 3 : C-Protein, S-Protein, Anti-Thrombin I X
Virology status (HBS Ag, HCV, HEV, HIV), Aspergilosis test X
Anti-HLA antibodies (Cl 1 and CI2) (Central lab) X X X X X
Urine analysis : Sediment, Creat, Glc, Protein, Albm X
Plasma Cytokines (Central Lab) X « « X
Imaging / Radiology & ECG
Abdominal & portal system US Doppler X « « « « X X
Chest X-Ray ©
Cardiac US Doppler © #
ECG ©
Blood culture or other fluid culture ¥
Transjugular liver biopsy (0]
Investigational Product : HepaStem Infusions?®
Cohort 1 : Infusion of 250 Million cells/50 ml + Hydrocortison (100mg) X X X X
Cohort 2: Infusion of 500 Million cells/100 ml +Hydrocortison (100mg) X X X X
Concomitant medication & therapy Continuously Relevant
Safety (Adverse Events) All AEs AESI
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a) Infusion day: 4 infusions on 14 days period (+ 2 days) with at least 2 day intervalwithout
infusion.

Hydrocortisone given 15-30 min before HepaStem infusion
b) Day to be adpated, cfr remarque a)
c) £ 2 days; End of Active Period visit
« Before each infusion .
© if not aleady performed during same admission; if already performed, results collected
# before, during, after each infusion
¥ If applicable (If already performed during same admission, results collected)
O Optional; if already performed during same admission, results collected
# : cardiac US to be performed after infusion
AESI : only Adverse Event of Special Interest to be reported

TEG: Thromboelastogram, TG: Thrombin generation
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1. BACKGROUND AND RATIONALE

1.1. ACUTE-ON-CHRONIC LIVER FAILURE (ACLF)

Epidemiological studies indicate that there is an increasing prevalence of liver cirrhosis related to chronic
infection by hepatitis C or B virus, alcohol consumption and non-alcoholic steatohepatitis worldwide
(Murray et al. 2012). The natural course of cirrhosis is from compensated to decompensated disease.
Decompensation is characterized by the development of major complications of liver disease (variceal
bleeding, ascites, hepatic encephalopathy and bacterial infections) and is associated with poor prognosis.
In addition to acute decompensation, ACLF is characterized by organ/system failure(s) (liver, kidney,
brain, coagulation, circulation and/or lung) and high short-term mortality (33% at 28 days and 51% at 90
days). Approximately 31% of patients admitted to hospital for acute decompensation of cirrhosis present
ACLF at admission (20%) or develop the syndrome during hospitalization (11%) (Moreau et al. 2013).
Mortality rate depends on the number of failing organs as defined by the CLIF-SOFA score or the CLIF-OF
score (a simplified version of the CLIF-SOFA score) (Table 1-1) (Moreau et al. 2013, Arroyo et al. 2015).
Three grades define ACLF severity (Table 1-2). ACLF grade 1, defined as single kidney failure or single
“non-kidney” organ failure with serum creatinine of 1.5-1.9 mg/dL and/or hepatic encephalopathy grade
1-2, is the most prevalent form of ACLF (15.8% of patients admitted at hospital with acute
decompensation) and has a 28-day mortality rate of 23%. Patients with ACLF grade 2 (2 failing organs;
prevalence 10.9%) have an intermediate prognosis (28-day mortality rate of 31%). Finally, ACLF grade 3
(with 3 or more organ failures) is the less frequent form of ACLF (4.4%) but shows extremely high
mortality rates reaching 75% at 28 days.

ACLF may develop at any time during the course of the disease, from compensated to long-standing
decompensated cirrhosis. It usually occurs in young cirrhotic patients aged around 50-60 years,
frequently alcoholics, in relation to a systemic inflammatory reaction due to bacterial infections, acute
alcoholic liver injury or, in 40% of patients, to as yet unidentified precipitating events (Moreau et al.
2013). The management of patients with ACLF is still poorly defined. The only treatment currently
available is orthopic liver transplantation (Bahirwani et al. 2011). However, this treatment is far from
ideal due to the shortage of organs for transplantation.

At present, there is no specific treatment for ACLF that improves survival. The MARS system (an
extracorporeal liver support system based on albumin dialysis) and other artificial liver support devices
improve cerebral and renal function but not function of other organs or prognosis (Kribben et al. 2012;
Banares et al. 2013). On the other hand, circulatory support with terlipressin and IV albumin infusion,
which improves renal function in patients with ACLF, has failed to improve survival as revealed in the two
randomized controlled trials published so far in these patients (Sanyal et al. 2008; Martin-Llahi et al.
2008).
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Table 1-1 CLIF organ failure score system (CLIF-OF score)
Organ System Score=1 Score =2 Score =3
Liver (mg/dl) Bilirubin < 6 6 < Bilirubin < 12 Bilirubin >12
Kidney (mg/dl) Creatinine <2 Creatinine 22 <3.5 Creatinine 23.5 or
renal replacement
Brain (West-Haven)* Grade 0 Grade 1-2 Grade 3-4
Coagulation INR<2.0 20=<INR<25 INR=2.5
Circulation MAP =70 mm/Hg MAP <70 mm/Hg Vasopressors
Respiratory: >300 <300 - > 200 <200
PaOZ/Fiozor S|002/Fi02 >357 >214- <357 <214

*West Haven Criteria for Hepatic Encephalopathy (HE)

Table 1-2 ACLF grading system (ACLF grade)
ACLF grade Organ failure
No ACLF

- No organ failure

- One organ failure (liver, coagulation, circulatory or respiratory failure) withserum
creatinine level <1.5 mg/dL and no hepatic encephalopathy.

- Single cerebral failure and serum creatinine level <1.5 mg/dL

- Single kidney failure without mild or moderate hepatic encephalopathy
ACLF grade 1 - Single organ failure with serum creatinine ranging from 1.5 to 1.9 mg/dL) and/or
mild-to-moderate hepatic encephalopathy

ACLF grade 2 - Presence of 2 organ failures

ACLF grade 3 - Presence = 3 organ failures

The CANONIC study (Moreau et al. 2013) and other investigations strongly suggest that ACLF occurs in
the setting of systemic inflammation. Patients admitted to hospital with decompensated cirrhosis and
ACLF show significantly higher levels of leukocytes and serum CRP levels than those without ACLF.
Moreover, blood leukocytes and serum CRP levels increase in parallel with the grade of ACLF. The plasma
levels of pro-inflammatory cytokines are increased in patients with ACLF as compared to patients with
decompensated cirrhosis without ACLF. As indicated before, in 30% of patients, systemic inflammation
occurs in association to a bacterial infection and in 25% to acute alcoholic liver injury. However, in the
rest of the patients no clear precipitating event can be identified. The mechanism(s) of systemic
inflammation in approximately half of the patients with ACLF therefore is unknown.

Systemic inflammation associated to bacterial infections is due to the release of PAMPs (pathogen-
associated molecular patterns) by the bacteria. These molecules interact with specific receptors (i.e.
TLRs, NLRs) in the innate immune cells (polymorphonuclear leukocytes, monocytes and endothelial cells)
and promote inflammation. In non-cirrhotic patients, the presence of circulating PAMPs is normally
related to bacterial infections (Wiest et al. 2014). However, in cirrhosis it may also be caused by
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translocation of bacterial products from the intestinal lumen to the systemic circulation. This is a
frequent feature in patients with decompensated cirrhosis due to increased intestinal production of
PAMPs related to intestinal bacterial overgrowth, increased permeability of the intestinal mucosa, and
impaired function of the intestinal innate immune system (Said-Sadier and Ojcius 2012). Therefore, in
some patients with ACLF without bacterial infection, systemic inflammation could also be related to
PAMPs.

Systemic inflammation in the absence of bacterial infections is frequent in diseases associated to acute
tissue necrosis such as fulminant hepatitis or acute alcoholic hepatitis. In these cases, the necrotic or
apoptotic cells release damage associated molecular patterns (DAMPs, i.e. fragments of DNA, cholesterol
crystals) that also interact with TLRs and other specific receptors and activate the innate immune cells.
DAMPs also activate inflammasomes that process the release of IL-1B, which initiates the activation of
cytokines (Martinon et al. 2002).

Systemic inflammation may cause organ failure through different mechanisms. First, it causes arterial
vasodilation and impairment in left ventricular function, organ hypoperfusion, tissue ischemia, and cell
dysfunction/necrosis. Second, the extension of systemic inflammation to organs impairs cell function and
may causes necrosis and/or apoptosis (Gomez et al. 2014, Jalan et al. 2012, Verbeke et al. 2011).

Therefore, new therapeutic approaches targeting systemic inflammation or immunomodulation are
warranted. Various cell-based therapies are in development aiming to promote immunomodulation. For
example, Mesenchymal Stem Cells (MSCs) originating from the bone marrow, adipose tissue or other
tissues are being evaluated in immune-mediated disorders such as graft-versus-host-disease (GVHD),
liver rejection, autoimmune diseases (multiple sclerosis, Crohn’s disease, ...). Some MSC-based therapies
are also evaluated in inflammatory liver disorders.

1.2. RATIONALE SUPPORTING THE USE OF HEPASTEM IN ACLF

1.2.1. Introduction

HepaStem is composed of Heterologous Human Adult Liver-derived Progenitor Cells (HHALPC). HHALPC
are mesenchymal progenitor cells derived from human livers, expended in vitro and cryopreserved until
use. Thus, HepaStem is an allogenic off-the-shelf cell therapy product in development phase.

HHALPC are currently in clinical development for the treatment of inborn errors of liver metabolism. For
these indications, the cells are expected to integrate into the liver parenchyma and bring the missing
enzyme activity to the recipient. The first safety clinical trial has been completed in 2014 (HEPOO1 study)
and a Phase Il study is ongoing (HEP0OO2 study). In parallel to this program, the immunomodulatory
properties of HHALPC have been investigated and demonstrated in vitro. The results support that
HHALPC present mesenchymal characteristics and display immunomodulatory properties. Such
properties have been demonstrated at various degrees for Mesenchymal Stem Cells (MSCs) originating
from other tissues. Pre-clinical and clinical accumulated evidences support the promising therapeutic
potential of MSCs in various immune mediated diseases. Taken together, all these data and the safety
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profile of HHALPC generated in the HEPOO1 study support the therapeutic potential of HHALPC for liver
inflammatory disorders. The aim of the HEP101 clinical study is to evaluate the safety and explore the
biochemical changes when HHALPC are intravenously injected in ACLF patients.

The pre-clinical data, including in vitro data on immunomodulatory properites of HepaStem, as well as
the clinical safety data generated in the HEPOO1 study are summarized below.

1.2.2. Pre-clinical data on liver-derived progenitor cells

Liver-derived progenitor cells were first identified, produced and characterized at the PEDI academic lab
of Prof. E. Sokal at Université Catholique de Louvain (UCL) in Belgium (referred as Adult-Derived Human
Liver Progenitor/Stem cells (ADHLP/SC) in Najimi et al. 2007, Khuu et al. 2011 and Khuu et al. 2013).
Later, the technology of large-scale cell production was transferred to Promethera Biosciences which
produce clinical batches of HHALPC in GMP-accredited facilities. Overall, a preclinical program was
conducted in line with regulatory requirements for Advanced Therapy Medicinal Products (ATMPs). In
immunodeficient (SCID) mice transplanted with liver-derived progenitor cells, evidence of presence of
human hepatocyte-like cells in the liver supported the biological plausibility of cell engraftment (Najimi
et al. 2007; Khuu et al. 2011; Khuu et al. 2013). Short-term biodistribution assessed in rats using cells
labeled with oxine ™-Indium showed that cells concentrated in the liver (until 72 hours) (Tondreau et al.
in preparation). Risk of tumor formation has been reported with some stem cell therapies. However,
HHALPC are progenitor cells presenting signs of pre-differentiation and no evidence of tumorogenicity
was observed in pre-clinical studies: 1) when expanded in vitro until cell death, cells entered into
senescence; 2) no tumor formation was observed for up to 90 days or 24 weeks post-administration in
immunodeficient mice. In vitro studies showed that liver-derived progenitor cells present a low
immunogenic phenotype (Sana et al. 2014). These cells have