EPICURE — V4 du 24/03/2022

Efficacy of Nintedanib per os as a treatment for epistaxis in HHT disease
A national, randomized, multicenter phase Il study

EPICURE

Cat. 1 protocol involving human individuals and concerning a drug

Version 04 dated 24/03/2022

Sponsor: Hospices Civils de Lyon
BP 2251
3 quai des Célestins,
69229 LYON Cedex 02

Principal investigator :
Docteur Sophie DUPUIS-GIROD
Department of genetics
HFME Al
59 bd Pinel
69677 BRON cedex
Phone: 04 27 85 65 25 Fax: 04 27 85 67 98
Email: sophie.dupuis-girod@chu-lyon.fr

Sponsor code: 69HCL19_0003
Clinicaltrials.gov registration number: NCT03954782
Favorable opinion from EC Ouest | on: 05/11/2019
ANSM authorization on: 31/10/2019

Page 1 of 62




EPICURE — V4 du 24/03/2022

SUMMARY
EPICURE
TITLE Efficacy of nintedanib per os as a treatment for epistaxis in HHT disease. A national,

randomized, multicenter phase Il study

SPONSOR Hospices Civils de Lyon
BP 2251 - 3 quai des Célestins - 69229 LYON Cedex 02
Dr Sophie DUPUIS-GIROD

PRINCIPAL Department of genetics

INVESTIGATOR HFME A1 - 59 bd Pinel - 69677 BRON cedex
Phone: 04 27 85 65 25 Fax: 04 27 85 67 98
Email: sophie.dupuis-girod@chu-lyon.fr
PROTOCOL VERSION

V4 dated 24/03/2022

JUSTIFICATION/
CONTEXT

HHT is a rare but ubiquitous hereditary vascular disease, with estimated prevalence of 1/6000. It is
related to disequilibrium in the angiogenic balance, resulting from abnormal homeostasis between the
factors involved in the activation phase and those involved in the maturation phase of angiogenesis.
ENG (Endoglin) and ACVRL1 encoding ALK1 (Activine receptor like kinase 1) genes are responsible for
at least 92% of cases of HHT. These genes both intervene in the signaling pathway of the Transforming
growth factor beta (TGFbeta) family in endothelial cells.

The recognized manifestations of HHT are all due to abnormalities in vascular structure. Lesions may
be small (telangiectases) or large arteriovenous malformations (AVMs). Telangiectases and AVMs vary
widely between individuals and even within the same family. Epistaxis are spontaneous, very variable,
may occur as often as several times every day, and are recurrent in 90% of patients and associated with
chronic and severe anemia in 2-10%. They also significantly reduce quality of life.

Blood transfusions are sometimes required in 10-30% of patients, but are regularly required (every 2
or 3 weeks) in 2-5% of patients. The absence of proved efficient treatment has inspired a new search
for treatments which would greatly diminish daily iron loss. According to physiopathological
mechanisms implicated in HHT, anti-angiogenic treatments appeared to be very promising drugs.

Previous studies showed that anti-VEGF treatment (bevacizumab) administered intravenously was
efficient on epistaxis and dramatically reduced nosebleeds, but its use is currently limited to severe
forms of the disease due to the administration route, price and no market authorization.

Tyrosine kinase inhibitors are anti-angiogenic molecules which are available orally and could therefore
overcome the difficulties encountered with bevacizumab. The tyrosine kinase inhibitor nintedanib
targets growth factor receptors involved in angiogenesis. Most importantly it inhibits the platelet-
derived growth factor receptor (PDGFR), fibroblast growth factor receptor (FGFR) and vascular
endothelial growth factor receptor (VEGFR). Therefore, we hypothesize that nintedanib, acts by
indirect inhibition of the VEGF receptor and should allow a reduction of epistaxis in HHT patient.

Nintedanib has been used in one HHT patient following the diagnosis of Insterstitial Pulmonary Fibrosis
(published case report in 2017, Kovacs et al). His Epistaxis Score Severity dramatically decreased from
a moderate score of 5.5 to a mild value of 0.5.

Pazopanib, another tyrosine kinase inhibitor, has been tested at a dose of 50 mg/day in HHT by
Faughnan et al. and showed promising results in treatment of HHT related bleeding (NCT02204371).

These results encouraged us to conduct a clinical study to evaluate efficacy of nintedanib for the
treatment of epistaxis in HHT patients. Moreover, nintedanib is a suitable candidate because of its
administration route (oral) and its safety profile (side effects with nintedanib can be managed in most
patients).

OBIJECTIVES

-Primary objective:

The primary objective is to evaluate efficacy, at the end of the treatment period, on epistaxis duration
of nintedanib treatment per os (300 mg/day for 12 weeks) versus placebo in HHT patients with
moderate to severe epistaxis.

- Secondary objective:
1. To evaluate nintedanib safety in HHT patients.
2. To evaluate efficacy of nintedanib treatment on epistaxis (duration, frequency and severity).
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3. To evaluate efficacy of nintedanib treatment on other clinical criteria: Quality of life: SF36, number
of red blood cell transfusions and number of iron infusions.
4. To evaluate efficacy of nintedanib treatment on biological criteria: hemoglobin and ferritin levels.

Multicenter, randomized versus placebo (ratio 1:1) study carried out in a double blind setting.

TREATMENT FOLLOW UP
12 weeks 12 weeks
METHODOLOGY/D i_< l X l >
ETHODOLOGY/DIA o o F
: Nintedanib 1\ ¢
GRAM OF THE STUDY I !
Encli of End of
Randomization treatment study
Ir';cl sion '
' v
S X >
Placebo f
- Primary endpoint
Proportion of participants reporting a response at the end of treatment. A response is defined as a
reduction of at least 50% on epistaxis monthly mean duration during the last 8 weeks of treatment as
compared to the 8 weeks before treatment. This criterion will be assessed on the basis of monitoring
of epistaxis grids filled in by the patients (collected at each visit of filled in online).
- Secondary endpoints
1. All adverse events and severe adverse events observed during the study will be collected.
2. Epistaxis will be assessed through
— Proportion of patients reporting a response at the end of follow-up. A response is defined by
a reduction of at least 50% on epistaxis monthly mean duration during the last 8 weeks of
follow-up as compared to the 8 weeks before treatment. Assessment by epistaxis grids filled
in by patients (collected at each visit or filled in online).
— Nosebleeds monthly mean duration (continuous variable) will be computed during the 8
weeks before treatment, during the last 8 weeks of the treatment period and during the last
8 weeks of the follow-up period. Differences from baseline will be assessed. Assessment by
epistaxis grids filled in by patients (collected at each visit or filled in online).
— Nosebleeds monthly mean duration (continuous variable) will be computed all over the study
period using 4 weeks periods. Assessment by epistaxis grids completed by patients (collected
ENDPOINTS

at each visit or filled in online).

— Nosebleeds frequency (considered as continuous variable) will be computed during the 8
weeks before treatment, during the last 8 weeks of the treatment period and during the last
8 weeks of the follow-up. Differences from baseline will be assessed. Assessment by epistaxis
grids filled in by patients (collected at each visit or completed online).

—  Epistaxis score = ESS (continuous variable) will be calculated from questionnaire filled in by
patients at inclusion visit, at the end of the treatment period and at the end of the follow-up.
3. Other clinical criteria :

— Quality of life = SF36 score based on questionnaire filled in by patients at inclusion visit
(baseline), at the end of the treatment and end of the follow up will be calculated.

— Number of red blood cell transfusions (discrete variable) is collected for 8 weeks before
treatment, during the last 8 weeks of the treatment period and during the last 8 weeks of
the follow-up period.

— Number of iron infusions (discrete variable) is collected for 8 weeks before treatment, during
the last 8 weeks of the treatment period and during the last 8 weeks of the follow-up period.

4. Biological criteria:

— Hemoglobin level (continuous variable) will be measured at inclusion, at the end of the
treatment visit and at the end of follow-up visit.
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—  Ferritin level (continuous variable) will be measured at inclusion visit, at the end of the
treatment visit and at the end of follow-up visit.

TARGET POPULATION

This study will involve adult patients suffering from moderate to severe epistaxis related to HHT, which
responsible for severe alterations in social functioning and quality of life. This parameter is evaluated
with an Epistaxis Severity Score. It has been established that patients with epistaxis from moderate to
severe, that is to say a score ESS> 4, have a poor quality of life.

INCLUSION CRITERIA

— Age>18yearsold

— Patients who have given their free informed and signed consent

— Patients affiliated to a social security scheme or similar

—  Patients monitored for clinically confirmed HHT and/or with molecular biology confirmation
— Patient with an Epistaxis Severity Score (ESS) > 4

NON-INCLUSION
CRITERIA

—  Pregnant woman or woman of child bearing potential not using two effective methods of
birth control (one barrier and one highly effective non-barrier) for at least 1 month prior to
trial and/or committing to using it until 3 months after the end of treatment.

— Woman who are breast feeding

— Patient who are protected adults under the terms of the law (French Public Health Code)

— Participation in another interventional clinical trial which may interfere with the proposed
trial (judgment of the investigator)

—  Clinical evidence of active infection

— AST, ALT > 1,5 fold upper limit of normal (ULN) and/or Bilirubin > 1,5 fold upper limit of
normal (ULN)

— Severe renal impairment (Creat Clearance <30 mL/min) estimated by the Cockcroft-Gault
equation

—  Presence of non-treated pulmonary arteriovenous malformations accessible to a treatment
on CT scan within 5 years.

— Patients with haemoptysis or haematuria within 12 weeks prior to inclusion

— Patients with active gastro-intestinal (Gl) bleeding or Gl ulcers within 12 months prior to
inclusion

—  Presence of cerebral arteriovenous malformation on MRI done within 5 years prior inclusion.

— Patients who require full-dose therapeutic anticoagulation (e.g. vitamin K antagonist or
heparin, dabigatran) or high dose antiplatelet therapy, patients under anticoagulation with
rivaroxaban, apixaban and epixaban

—  Patients with P-glycoprotein (P-gp) substrates/inducers/inhibitors (e.g.: ketoconazole,
erythromycin, cyclosporine, rifampicin, carbamazepine, phenytoin, and St. John’s Wort).

—  Patients with known coronary artery disease or with a recent history of myocardial infarction
(within 1 year)

— Known inherited predisposition to thrombosis or thrombotic events (including stroke and
transient ischemic attack, excluded superficial venous thrombosis) within 12 months prior to
inclusion

—  Patients with QTc prolongation (on ECG less than 3 months)

— Hypersensitivity to nintedanib, peanut or soya, or to any of the excipients.

— Patient who incompletely filled in epistaxis grids within 8 weeks prior to inclusion

— Patient who have received intravenous bevacizumab within 6 months prior to inclusion

— Patient who had surgery (including ENT surgery) within 12 weeks prior to inclusion

— Unhealed wound

—  Planned major surgery within the next 3 months, including liver transplantation, major
abdominal or intestinal surgery.

CRITERIA FOR
WITHDRAWAL FROM
THE STUDY

- Criteria for premature termination
If a patient is included and randomized and did not took any treatment he(she) will be withdrawn from
the study and replaced.

If the treatment is prematurely or temporary stopped by the patient, due to complications, adverse
events, adverse reaction, introduction of a forbidden associated treatment or logistical reasons, the
patient will not be replaced and will not be excluded from the study but will be followed-up for the 24
weeks after the beginning of the treatment as planned for the study.

In case of intercurrent events, the treatment can be prematurely or temporary stopped or delayed. It
is up to the investigator to make the decision in the interest of the patient, on the basis of the balance
between the risk of a new event and the risk of aggravation of the disease.
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- Rules for a temporary or permanent discontinuation

- Discontinuation of the participation of a subject in the study:
The subjects can withdraw their consent and request to leave the study at any time and for any reason.
The investigator may temporarily or definitively interrupt a subject's participation in the study for any
reason which would best serve the interests of the subject, particularly in the event of a serious adverse
event. In the event of a withdrawal of consent, the data collected up to the date of withdrawal will be
analyzed

- Termination of part or all of the study:
The study can be prematurely suspended in the event of unexpected serious adverse events requiring
a review of the characteristics of the strategy. Likewise, unexpected events or new information
concerning the method of investigation, in view of which the objectives of the study are not likely to
be met, may lead the sponsor to prematurely suspend the study. The Hospices Civils de Lyon reserves
the right to suspend the study at any moment if it is determined that the inclusion objectives are not
reached.

PROCEDURES

The treatment tested is nintedanib, manufactured by Boehringer Ingelheim International GmbH and
commercialized as OFEV®, 100 mg and 150 mg soft capsules.

Treatment of comparison is placebo: identical soft capsules containing a suspension of titanium dioxide
as drug substance substitute.

Posology: 300 mg nintedanib or placebo per day, 150 mg twice daily administered approximately 12
hours apparts, for 12 weeks. There will be 12 weeks follow-up after the end of the treatment.

In case of poor tolerance posology could be reduced to 200 mg per day (100 mg twice daily).
Epistaxis grids filling

= Placebo (twice daily)
= 300 mg (150 mg twice daily)

2 arms (ratio 1:1)

Nintedanib or placebo treatment Follow up

12 weeks 12 weeks

Week -8 0 2 8 12 24

$ % ¢

4
2 V3 \'Z3 V5 V6
+ + End of End of

Inclusion treatment study
+ Drug prescription randomization

V = visit

BENEFIT-RISK
RATIO

Side effects have been studied in oncology and pulmonary fibrosis. We thus evaluated the risks of such
a treatment in HHT.

The most frequently reported adverse reactions associated with the use of nintedanib included
diarrhea, nausea and vomiting, abdominal pain, decreased appetite, weight decreased and hepatic
enzyme increased.

Protection against study risks: Patients will be informed about the risks. All adverse reaction will be
carefully monitored regularly throughout the study. In case of apparition, the treatment could be
interrupted according to investigator’s brochure recommendations. Gastrointestinal disorders will be
treated (diarrhea will be treated with adequate hydratation and anti-diarrheal medicinal product). A
leaflet will be provided with the treatment, and it will include the behavior to have in case of adverse
event. A participation card will be provided as well with emergency phone number. Patients with a high
hemorrhage risk (cerebral AVM, not treated pulmonary AVM, hemoptysis, hematuria, active
gastrointestinal bleeding or Gl ulcers) will not be included. To prevent arterial thromboembolic events,
patients with known coronary artery disease or with a recent history (<1 year) of myocardial infarction
or stroke will not be included.

Potential Benefits: The expected benefits are: to decrease epistaxis duration, to improve clinical
condition of the patient with moderate and severe nosebleeds, to improve quality of life, to decrease
the number of hospitalizations for red blood cells transfusions and/or iron infusions, and to increase in
hemoglobin and serum ferritin levels.

The benefit risk balance appears to be very favorable.

NUMBER OF SUBJECTS

60 patients (30 in each group)
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Duration of the inclusion period: 30 months

DURATION OF THE
STUDY Length of the participation of each subject: 24 weeks (about 6 months)
Total duration of the study: 36 months
LOCATION OF THE Patients will be included in the study at the reference center for HHT in Lyon (principal investigator and
STUDY coordinator) and at 9 skill centers distributed over French territory.

EXPECTED IMPACTS

The expected impact is enormous. Indeed, the most apparent expression of the disorder is the
occurrence of spontaneous, repeated epistaxis. These epistaxis can be severe and disabling; they are
often the cause of chronic anemia, and can require continuous management including repeated
hospitalizations for iron supplementation and blood transfusions. Furthermore, epistaxis are
responsible for major social consequences in HHT patients. Currently no treatment decrease
significantly nosebleeds. Surgical treatments are aggressive for the nasal mucosa and risk perforating
the nasal septum. No local drug treatment could show efficacy. Bevacizumab use is currently limited to
severe forms of the disease due to the administration route, price and absence of market authorization.

An oral treatment of nintedanib, if well tolerated, could be an interesting therapeutic option.
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LIST OF ABBREVIATIONS

Activin receptor- like type 1
Adverse event

Activin receptor-like-kinase-type 1
Alanine Aminotransferase

French National Agency for Medicines and Health Products Safety (Agence Nationale
de Sécurité des Médicaments et des produits de santé)

Adverse Reaction

Aspartate Aminotransferase
ArterioVenous Fistula
ArterioVenous Malformation
B-Human Chorionoc Gonadotropin
Body Morphogenetic Protein
Biomedical Research Volunteers

Centre Hospitalier Universitaire (University teaching Hospital)

French national commission for data protection and freedom of information
(Commission Nationale Informatique et Liberté )

Clinical Research Associate

Case Report Form — electronic Case Report Form
Clinical Study Technician

Common Terminology Criteria for Adverse Events
Computerized Tomography scanner

Ethics committee (Comité de Protection des Personnes)
Electrocardiogram

Endogline

Ear, Nose and Throat Specialist

Epistaxis Severity Score

Data and Safety Monitoring Board

Fibroblast Growth Factor Receptor

Good Clinical Practice

Gamma Glutamyl-Transpeptidase

Good Manufacturing Practice

Gastrointestinal

Hemoglobin

Hospices Civils de Lyon

High Density Poly Ethylene

Hereditary Hemorrhagic Telangiectasia

Hospital pharmacy

International Conference on Harmonization

Information Médicale Evaluation Recherche (Medical Information Research
Assessment)

Idiopathic Pulmonary Fibrosis
Interactive Web Response System
Knock Out
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MA Marketing Authorization
NFS Numératin Formule Sanguine (CBC = Complete Blood Count)
PAL Alkaline Phosphatase
PAVM Pulmonary ArterioVenous Malformation
PDGFR Platelet-derived growth factor receptor
PNDS Protocole National de Diagnostic et de Soin (French National Protocol for Diagnoses
and Healthcare)
RM Reference Methodology
SAE Serious Adverse Event
SAS Statistical Analysis System
SF36 Short Form 36
SMAD4 Mothers Against Dpp homologue 4
SPC Summary of Product Characteristics
SUSAR Suspected Unexpected Serious Adverse Reaction
TGF-B Transforming Growth Factor-p
ULN Upper Limit of Normal
VEGF Vascular Endothelial Growth Factor
VEGFR Vascular Endothelial Growth Factor Receptor
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1 GENERAL INFORMATION
1.1. Title

EPICURE: Efficacy of Nintedanib per os as a treatment for epistaxis in HHT disease. A national, randomized,
multicenter phase Il study.

1.2. Project identifiers and history of previous updates

Sponsor code: 69HCL19_0003

Clinicaltrials.gov registration number: NCT03954782
Favorable opinion from EC Ouest | on: 05/11/2019
ANSM authorization on: 31/10/2019

History of previous versions

Version Date Reason for the update

1 29/08/2019 | Initial version

2 16/10/2019 | Following ANSM questions
SAE declaration
Epistaxis grids
Statistical points
AE
4 24/03/2022 | Increase of the inclusion period

3 17/07/2020

1.3. Sponsor

- Identity:

Hospices Civils de Lyon
BP 2251

3 Quai des Célestins
69229 LYON Cedex 02

- Signatory of the protocol on behalf of the sponsor:

Alexandre PACHOT, Director of Clinical Research and Innovation

Hospices Civils de Lyon, Direction de la Recherche en Santé, Siége Administratif, BP 2251, 3 Quai des Célestins,
69229 LYON Cedex 02

Phone: 0033 (0)4 72 40 68 52 Fax: 0033 (0)4 72 40 68 69

- Head of study for the sponsor:

Valérie PLATTNER, primary physician

Hospices Civils de Lyon, Direction de la Recherche en Santé, Siege Administratif, BP 2251, 3 Quai des Célestins,
69229 LYON Cedex 02

Phone: 0033 (0)4 72 40 68 40 Fax: 0033 (0)4 72 11 51 90

Thierry HEREMBERT

Hospices Civils de Lyon, Direction de la Recherche en Santé, Siege Administratif, BP 2251, 3 Quai des Célestins,
69229 LYON Cedex 02

Tél:0472407087,Fax:0472115190

- Head of clinical trials 'vigilance for the sponsor:

Marina NGUON, primary pharmacist
Hospices Civils de Lyon, Direction de la Recherche en Santé, Siege Administratif, BP 2251, 3 Quai des Célestins,
69229 LYON Cedex 02
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Phone: 0033 (0)4 72 40 68 26 Fax: 0033 (0)4 72 11 51 90
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1.4. Investigators

1.4.1. Principal Investigator

Docteur Sophie DUPUIS-GIROD
Department of genetics

HFME A1 - 59 bd Pinel - 69677 BRON cedex
Phone: 04 27 85 65 25 - Fax: 04 27 85 67 98
Email : sophie.dupuis-girod@chu-lyon.fr

1.4.2. Associated investigators

EPICURE — V4 du 24/03/2022

Investigateurs Adresse du Centre Téléphone, E Mail
Dr Frédéric FAURE Service ORL 04 7211 05 40
Dr Ruben HERMANN Hopital Edouard Herriot frederic.faure@chu-lyon.fr

5, place d’Arsonval
69437 LYON cedex 03

ruben.hermann@chu-lyon.fr

Dr S. RIVIERE CHU de Montpellier

Hopital St Eloi

Service de médecine Interne A
Av. Augustin Fliche

34295 MONTPELLIER Cedex

04 67 33 73 37
s-riviere@chu-montpellier.fr

Pr B. GILBERT- CHRU - Hépital J.Bernard
DUSSARDIER Service de génétique
BP.577

86021 POITIERS Cedex

0549 44 39 32
brigitte.qgilbert-dussardier@chu-
poitiers.fr

Dr H. MAILLARD Hépital Jeanne de Flandre
Service de médecine interne
2, av. Oscar Lambret

59037 LILLE Cedex

03 20 44 42 95
helene.maillard@chru-lille.fr

Dr M. KERJOUAN CHU de Rennes

Hopital Pontchaillou
Service de Pneumologie
35033 RENNES cedex

02 99 28 37 38
mallorie.kerjouan@chu-rennes.fr

Pr T. CHINET Hopital Ambroise Paré

Service de radiologie et de
pneumologie interventionnelle

9 av Charles de Gaulle

92104 BOULOGNE BILLANCOURT

01.49.09.55.49
thierry.chinet@aphp.fr

Dr J SEGUIER CHU de Marseille

Service de médecine interne
Hopital la conception

13385 MARSEILLE

04.91.38.35.01
julie.sequier@ap-hm.de

Pr A PARROT Hopital Tenon
Service d’imagerie et de radiologie

interventionnelle
4, rue de la Chine
75790 PARIS Cedex 20

0156 0166 70
antoine-parrot@tnn.aphp.fr

Dr C. LAVIGNE CHU d’Angers
Service de médecine interne

4, rue Larrey
49933 ANGERS cedex 09

0241357700
chlavigne@chu-angers.fr

Dr V GROBOST CHU Clermont Ferrand
Service de médecine interne
Hopital Estaing

63100 CLERMONT-FERRAND

04 737500 85
vincent.grobost@gmail.com
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1.5. Methodologist-Biostatistician

Dr Evelyne DECULLIER

Unité de Recherche Clinique, Pole Santé Publique
162, Avenue Lacassagne - 69424 Lyon Cedex 03
04 72 11 57 06 / evelyne.decullier@chu-lyon.fr

1.6. Pharmacist

Dr Caroline GERVAISE

Service pharmaceutique — Secteur Essais cliniques
Groupement Hospitalier Est

59, Bd Pinel

69677 BRON

0472357550

caroline.gervaise@chu-lyon.fr

1.7. Committees

1.7.1. Scientific committee

The Scientific Committee for the study, presided over by the study’s main investigator, will be composed of
investigators (one ENT specialist and one geneticist), the methodologist and the sponsor of the study. The
committee will be responsible for validating the definitive version of the protocol, supervising the
implementation and running of the study, and for writing the reports and publications resulting from the study.

1.7.2. Independent monitoring committee
Monitoring the safety of administration of the product, motivated by the iatrogenic risks, justifies the setting
up of a specific independent monitoring and safety committee (Data Safety Monitoring Board = DSMB).

This committee will meet at least once a year and in case of occurrence of serious adverse events evoking a
toxicity of the treatment under study. It gives recommendations regarding protection of the safety of the study
participants. It will be composed of people not involved in the study:

— aspecialist of the disease,
— apharmacist,
— astatistician specializing in the methodology of clinical trials.

1.7.3. Adverse events assessment committee

This committee will be composed of investigators involved in the study, HHT specialists, in each of the centers
in charge of patients in the study, and the methodologist. A representative of safety department from the
sponsor will be invited.

They will meet regularly, about twice a year according to the study advancement. All adverse events collected
in the eCRF will be evaluated and graduated.

2 SCIENTIFIC JUSTIFICATION

2.1 Current state of knowledge - rational

2.1.1 Hereditary Hemorrhagic Telangiectasia (HHT)

Hereditary Hemorrhagic Telangiectasia (HHT) is a rare but ubiquitous hereditary vascular disease with a
prevalence 1/6,000.
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The French HHT National reference center received its label in 2004. With 16 skill centers, it has a cohort of
more than 2,000 patients managed both clinically and genetically.

2.1.1.1 Clinical picture

The severity, age of onset and locations of the vascular lesions are extremely variable from one individual to
another.

The diagnosis of HHT is based on several criteria, known as the Curacao criteria *:
1. The hereditary element: Transmission is dominant autosomal (50% to each child).
2. Telangiectasias. These are lesions that are characteristic of the disease and are cutaneous (lips,

fingers, face, hands and feet) and mucosal (inside of the lips, tongue, palate, nasal and digestive
mucosae). (Figure 1)

Figure 1: Telangiectasia in HHT

3. Epistaxis (nosebleeds): These are the main form of expression of these telangiectasias both in terms
of their frequency and the handicap that they provoke. Nosebleeds affect more than 95% of
patients. They are spontaneous, repeated, irregular, diurnal and nocturnal; they lead to anemia and
are both disabling and socially embarrassing. Chronic disabling anemia is a predominant
consequence in these patients.

4, Visceral arteriovenous malformations (AVMs): These are vascular lesions whose impact is always
aggravated in cases of anemia. Visceral involvement can replace one of the three main external
signs in a positive diagnosis. The localization of these AVF can be:

- pulmonary (6 to 60% of patients®®). The treatment has now been codified and is based on radiological
vaso-occlusion. Preventing hemorrhagic rupture, cerebral complications (abscess, stroke and transitory
ischemic attacks) and pulmonary signs (dyspnea, cyanosis and polyglobulitis, consequences of hypoxia)
are the primary goals of treatment.

- neurological, cerebral or medullary®. Prevention of these lesions is problematic during the
asymptomatic phase. Scanning for these lesions is controversial 7° and their presence is evaluated at
between 5 and 23% of patients with neurologically asymptomatic HHT%%11,

- hepatic >3, Their definition is based on several radiological criteria. Their progress leads certain
patients to a liver transplant*?7,
GANAAAANAAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAANAAAAAAAAAAANAAAAAAANAAANANAAAANAAAAAAAAAAANAAAAAAAAAA
* The clinical diagnosis is 5
- certain if at least 3 of the criteria are present,
- suspected or possible if 2 of the criteria are present,
- unlikely if only 1 of the criteria is present.
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Typical visceral complication can form one of the three criteria required for the diagnosis, thus replacing the
nosebleeds, telangiectasias or the hereditary nature 1. Some patients can have 4 or 5 signs of the disease, with
several forms of visceral involvement.

Molecular diagnosis is available for the ALK1, ENG, and SMAD4 genes and mutations are found in around 95%
of patients with a definite clinical diagnosis'®. Molecular diagnosis is currently used in order to screen
asymptomatic patients and to avoid previously described complications (cerebral abscess, stroke,
hemorrhage...).

2.1.1.2 Genetics and physiopathology

There are three genes known to be responsible for HHT:

- Endogline (ENG), responsible for the HHT1 phenotype of the disease.

- Activin-receptor-Like-Kinase-type 1 (ALK-1), responsible for the HHT2 phenotype of the disease.
- SMAD 4, responsible for a rarer phenotype that associates HHT and chronic juvenile polyposis.

ENG and ALK1 are responsible for at least 92% of HHT cases. These genes both intervene in the signaling
pathway of the TGF family in endothelial cells.

2.1.2 Bleedings in HHT (Nosebleed:s)

Nosebleeds are the main expression of HHT and are often the most disabling complication of the disease in
terms of quality of life and morbidity.

They are the motivation for repeated periods of sick leave and even on occasion a classification of disability®.
The duration of the nosebleeds may be greater than 24 hours per month in patients, and may require repeated
blood transfusions and hospitalizations. As a result, the anemia may be severe, and the repeated ENT
treatments have a risk of complication (perforation of the nasal septum, infections after packing).

Their objective assessment is achieved by means of a grid where the number of nosebleeds per month and the
duration of the bleeding are recorded (Appendix 1: Nosebleed monitoring grid).

Furthermore, a validated scoring index, the Epistaxis Severity Score (ESS), was developed as a standardized
measurement of patient-reported epistaxis severity?’. This score summarizes the severity of epistaxis symptoms
along multiple domains, including frequency and intensity of nosebleeds, duration of epistaxis episodes, and
medical consequences of recurrent epistaxis such as anemia and dependence on blood transfusions. An
increase in the ESS was significantly correlated to a decline in health related quality of life, as measured by the
Medical Outcomes Study 36-ltem Short Form (SF-36).%

- Nosebleed treatment
Efficient and authorized product does not exist for HHT treatment today.
Treatment can include:

1. Local treatment: Epistaxis prevention using regular (several times a day) humidification of the nasal
mucosa by the patient by means of an association of pomades and physiological serum makes it
possible to partially improve the nosebleeds. Epistaxis treatment by compressing techniques, use of
wicks made out of spongy and resorbable material or expansive, resorbable gels and selective

2. Surgery: bilateral embolization or surgical ligature of the vessels ?2. Depending on the severity and
disability caused, different ENT techniques may be used: laser %, sclerosing drugs, vascular embolism
of red spots on the nose, septal dermoplast. There is no current surgical treatment that makes it
possible to cure the nosebleeds definitively. The repetition of these treatments is often the source of
significant iatrogenic conditions, including the perforation of the nasal septum, resulting in a worsening
of the nosebleeds.

3. Medical: Tranexamic acid, an anti-fibrinolytic drug, has been used in the treatment of HHT-related
epistaxis 2426 and is prescribed in European countries and Canada but its efficacy is moderate /.
Treatment by estrogens and progestogens has been tested with some success, but the treatment is
somewhat problematic in men and the indication for these drugs in menopausal women over 50 is
debatable with recent observations showing their adverse carcinogenic and cardiovascular effects.

No studies with a “high level of proof” have shown the efficacy of any medical or surgical treatments.
In addition to the treatments already mentioned,
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- Anemia

Iron supplementation is recommended for all patients with repeated bleeding resulting in long term iron
deficiency anemia. Patients with poor tolerance of oral iron supplementation may benefit from intravenous
iron injections every 3 weeks. Blood transfusions are carried out in accordance with the recommendations of
the ANSM (French National Agency for Medicines and Health Products).

Management of anemia is still a key element and iron replacement therapy is advised for any patient with
repeated epistaxis leading to long-term iron deficiency anemia. Patients who are intolerant of oral iron can be
treated with an intravenous preparation.

All these treatments are only symptomatic.

2.1.3 Angiogenesis and its regulation

Angiogenesis is the formation of new blood vessels from an existing vascular network. Angiogenesis is the de
novo formation of vessels from the pre-existent vascular tree, in response to a stimulus. This biological process
is controlled by pro-angiogenic factors that promote vascular growth and angiostatic factors that induce
vascular regression. Physiological angiogenesis occurs during development and in healthy individuals, in wound
injury and repair, menstruation, pregnancy. There are two phases in angiogenesis: an activation phase in which
the extracellular matrix is degraded and the endothelial cells migrate and proliferate (Figure 2). VEGF is one of
the key factors in this activation phase. This phase is followed by a maturation phase in which the endothelial
cells stop migrating and proliferating, the cellular matrix is reconstituted and there is recruitment of
mesenchymatous cells which differentiate into pericytes or smooth muscle cells, depending on the type of
vessel. Angiogenesis is generally quiescent in adults.
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NO. VEGF. Ang2 in vascular permeability
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iniugr!nsﬁ[__ and lumen formation
R

Activation phase
S

e
Stalk cells Tip cells

Inhibition of endothelial cell
profiferation and migration,
Hasement membrane synthesis

Maturation phase

DitTerentiation of mesenchymal
PDGE, FGEF, TNFo cells into mural cells

Mural cell
recruitment

Figure 2: Angiogenesis results from an activation phase and a maturation phase (from David L. 2)

(NO: nitric oxide, VEGF: vascular endothelial growth factor, Ang2: angiopoietin 2, Ang1: angiopoietin 1, MMPs:
matrix metalloproteinases, EGF: epidermal growth factor, FGF: fibroblast growth factor, TGFb: transforming
growth factor beta, PDGF: plateletderived growth factor and TNFa: tumour necrosis factor alpha.)

The angiogenic balance, results from homeostasis between the factors involved in the activation phase and
those involved in the maturation phase of angiogenesis. The receptor ALK1 plays a key role in inhibiting the
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proliferation, migration and budding of endothelial cells in vitro, as well as neo-angiogenesis in vivo. The ligand
for ALK1, BMP9 may thus be a key factor in the maturation phase of angiogenesis (Figure 3) and its presence in
the blood suggests it plays a role in maintaining vascular quiescence in adults®®. When the
BMP9/ALK1/endogline pathway is disturbed, the quiescence is decreased, resulting in the dysregulation of this
angiogenic balance, and thus a neo-activation of angiogenesis.

Endogline

BMPR2
ActR2

!

Smadl/5/8

v

Inhibition of proliferation and
‘ migration of endothelial cells.
BMP9/ALK1/Endoglin: Maturation phase

Figure 3: BMP9/ALK1/endoglin pathway (taken from S. Bailly*’)

BMP9 binds on to a heterocomplex composed of two ALK1 receptors and two type 2 receptors (BMPR2 or
ActR2). The type 2 phosphoryl ALK1 receptor in turn phosphorylates the Smad1/5/8 transcription factors.
Adding BMP9 results in the inhibition of the migration and proliferation of the endothelial cells, which
suggests a role for this signaling pathway in the maturation phase of angiogenesis.

2.1.4 Angiogenesis in HHT

In HHT, the mechanisms leading to predisposition and formation of AVMs, the direct connections between
arteries and veins, are yet to be determined. One proposed mechanism is defective arteriovenous
differentiation, observed in Eng and Alk1 null embryos that develop AVMs 3! but absent in the endothelial-
targeted Eng (Eng-iKOe) and Alk1 inducible knockout (AlkI-ikOe) mice 3. Moreover, focal regression of
capillaries leading to formation of AVMs has also been postulated in HHT, however, supporting data for this
model are still lacking. Recently, it was shown that wound injury was necessary for development of AVMs in
adult Alk1-iKOe * and Eng1-iKOe mice. In addition, intracerebral injection of an adenovirus expressing VEGF
contributed to pathogenesis of cerebral AVMs in several transgenic Eng KO mice.

The recognized manifestations of HHT are all due to abnormalities of vascular structure. Lesions may be small
(telangiectases) or large arteriovenous malformations (AVMs) (Figure 4).
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Figure 4: Evolution of a Cutaneous Telangiectasis in HHT (from Guttmacher et al®¥)

In normal skin (left panel), arterioles (A) in the papillary dermis are connected to venules (V) through multiple
capillaries (C). These vessels arise from larger arterioles and venules at the junction of the dermis and fat. The
ultrastructure of a normal postcapillary venule (shown in cross section in the inset) includes the lumen (L),
endothelial cells, and two to three layers of surrounding pericytes. In the earliest stage of cutaneous
telangiectasia (middle panel), a single venule becomes dilated, but it is still connected to an arteriole through
one or more capillaries. A perivascular lymphocytic infiltrate is apparent (arrow). In a fully developed cutaneous
telangiectasis (right panel), the venule and its branches have become markedly dilated, elongated, and
convoluted throughout the dermis. The connecting arterioles have also become dilated and communicate
directly with the venules without intervening capillaries. The perivascular infiltrate is still present. The thickened
wall of the dilated descending limb (shown in cross section in the inset) contains as many as 11 layers of smooth-
muscle cells.

During recent years, the role of VEGF in HHT has emerged. Indeed, an over-activation of VEGF pathway leads
to aberrant angiogenesis. Since 2006, it has been suggested by animal models and then by clinical reports that
anti-VEGF therapy may be useful to treat HHT %37,

Figure 5 summarizes the angiogenesis disequilibrium in HHT.

Anti-VEGE

1

aBon phase Illu:nm
VISP ALY PR ALKY
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VEGF/FLK1 rmmmuj Activation phase
VEGF/FLK1

Physiological state HHT HHT troatment

Figure 5: Angiogenic balance in HHT (taken from S. Bailly*’)
A. In healthy adults, angiogenesis is balanced between the activation and maturation phases, and the vascular
network is quiescent.

B. In HHT patients, the BMP9/ALK1/ENG signaling pathway is deficient, which results in a decrease in the
maturation phase and thus an angiogenic imbalance in favor of the activation phase (VEGF).

C. A new treatment approach in this disease is thus to decrease the activation phase of angiogenesis using anti-
VEGEF drugs to restore the balance.
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2.1.5 Anti-angiogenic treatments in HHT

2.1.5.1 Anti-VEGF treatment: bevacizumab

Based on physiopathological mechanism of an unbalanced angiogenesis in HHT, we intented to repurpose
antiangiogenic treatments in HHT.

First, we evaluated bevacizumab (trade name Avastin®, Roche) efficacy and safety in HHT*’. Bevacizumab is a
humanized monoclonal antibody that binds to VEGF and therefore inhibits the stimulation of its receptors
situated on the surface of the endothelial cells.

It is indicated in cancerology in association with anti-mitotic treatments for first or second line treatment for
metastatic cancer (treatment of Breast Neoplasms Carcinoma, Non-Small-Cell Lung Carcinoma, Renal Cell
Colorectal Neoplasms, Ovarian Neoplasms) and to treat age-related macular degeneration with intra-vitreal
administration.

In HHT, 2 case reports published in 2006 and 2008 showed a spectacular improvement in HHT patients with
severe liver involvement with additional cardiac involvement®>3¢. One of these patients had severe digestive
bleedings which dramatically improved after treatment.

A first study using intravenous bevacizumab in HHT was conducted by our team between March 2009 and
November 2012 (Metafore study) to study the efficacy of bevacizumab in the serious hepatic forms of the
disease®” (Eudract 2008-006755-44, NCT00843440). This study highlighted the efficacy of this treatment, not
only on liver involvement, as shown by a decrease in the cardiac hyper flow secondary to liver vessel
malformations, but also a significant decrease in the nosebleeds (Figure 6), which considerably improved the
quality of life of the patients. No severe adverse events related to bevacizumab have been observed.
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Figure 6: Significant decrease in nosebleeds after six IV infusions of bevacizumab.

Furthermore, many case reports showing dramatic improvement of HHT bleedings after bevacizumab
treatment have been published3>347,

The tolerance was very acceptable. High blood pressure was observed in 15% of patients with a good response
to treatment and other side effects observed in HHT were asthenia, headaches, articular and muscular pain.

In HHT, we did not observe a higher risk of bleeding using bevacizumab treatment based on the mechanism of
action, but on the contrary, we observed a dramatic improvement of nasal or digestive bleeding.

Orphan drug designation has been obtained in 2014 by Dr S. Dupuis-Girod for bevacizumab in HHT
(EMA/3/14/1390).

A randomized multicenter phase lll clinical trial to study bevacizumab efficiency and safety on severe bleedings
is in progress, BABH study (NCT03227263).

Bevacizumab use is currently limited to severe forms of the disease due to the administration route, price and
absence of market authorization. The company didn’t plan to develop bevacizumab treatment in HHT.
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For these reasons, it is of major importance to study other anti-angiogenic drugs, potentially efficient in HHT
too.

2.1.5.2 Tyrosine kinase inhibitor and HHT

Tyrosine kinase inhibitors are anti-angiogenic molecules which are available orally and could therefore
overcome the difficulties encountered with bevacizumab.

Tyrosine kinase inhibitors (Nintedanib and Pazopanib) are small molecules that target the intracellular kinase
domain of the VEGF receptor (figure 7). The tyrosine kinase inhibitor Nintedanib targets growth factor receptors
involved in angiogenesis. Most importantly it inhibits the platelet-derived growth factor receptor (PDGFR),
fibroblast growth factor receptor (FGFR) and vascular endothelial growth factor receptor (VEGFR).

Aflibercept

Endothelial cell

Axitinib

i Nintedanib
Vandetanib Sorafenib

Sunitinib
Pazopanib
Cediranib

Motesanib

Figure 7: Angiogenesis and potential targets for treatments

The potential therapeutic effects of four antiangiogenic tyrosine-kinase inhibitors in the development of adult-
onset AVMs in a murine model of HHT was evaluated “8. They concluded that Sorafenib and a Pazopanib analog
(GW771806) significantly improved hemoglobin level and gastro-intestinal bleeding whereas they were not
effective in preventing wound-induced skin AVMs.

Nintedanib has been used in one HHT patient following the diagnosis of Insterstitial Pulmonary Fibrosis* with
encouraging results. It was started at an oral dose of 150 mg two times a day, with the intent of preventing
further progression of the pulmonary fibrosis. Before nintedanib treatment, this patient had experienced daily
epistaxis of 6 to 15 min duration, and nosebleeds decreased to only one episode per month of <1 min. His
Epistaxis Severity Score decreased from a moderate score of 5.5 to a mild value of 0.5. This improvement has
been sustained while on nintedanib and there has been no worsening of his epistaxis in the last 12 months of
follow-up.

Pazopanib, another tyrosine kinase inhibitor, has been tested at a dose of 50 mg/day in HHT by Faughnan et
al.>® and showed promising results in treatment of HHT related bleeding (NCT02204371). Five patients out of 7
showed more than 50% decrease in epistaxis duration and 2/7 showed more than 50% decrease in epistaxis
severity, resulting in improvement of hemoglobin levels. This drug was initially developped by GlaxoSmithKline
company. In 2015, GSK formed a consumer health joint venture with Novartis and unfortunately they decided
to stop the study.

In a case report published in 2018, they describe a patient with HHT and refractory epistaxis to several
endonasal procedure and bevacizumab treatment. Low doses of pazopanib were administered to the patient
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to evaluate efficacy on severe epistaxis associated with anemia. First, the posology was 50 mg/day for 1 month,
and it was increased to 100 mg/day afterwards. Epistaxis Severity Score decrease from 9.09 before the
treatment to 5.76 after 1 month, 2.70 after 3 months and 1.41 after 1 year treatment. Hemoglobin levels over
a five years period are represented in figure 8, an increase of hemoglobin rates is observed after pazopanib
treatment introduction. No side effects were reported.
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Figure 8: Case report, Hemoglobin (g/dL) trend over time (months)

2.2 Hypothesis of the study

To date, no treatment (surgical or medicated) has made it possible to significantly decrease nosebleeds — the
most common complication of the disease, responsible for significant morbidity — in the medium to long term
in patients with HHT. Moreover, surgical treatments are aggressive for the nasal mucosa and risk perforating
the nasal septum. Bevacizumab use is currently limited to severe forms of the disease due to the administration
route, price and absence of market authorization. Tyrosine kinase inhibitors are potentially interesting drugs to
be use in HHT. Most of them have marketing authorization in oncology, but one, the nintedanib has obtained a
market authorization in another rare disease idiopathic pulmonary fibrosis(IPF), in 2014 (OFEV®) and data on
efficacy and safety are available in this rare disease. For this reason and because of published case report in
HHT, we focused our attention on Nintedanib. The treatment tested is nintedanib, manufactured by Boehringer
Ingelheim International GmbH and commercialized as OFEV®, 100 mg and 150 mg soft capsules.

Nintedanib targets growth factor receptors involved in angiogenesis. Most importantly it inhibits the platelet-
derived growth factor receptor (PDGFR), fibroblast growth factor receptor (FGFR) and vascular endothelial
growth factor receptor (VEGFR). Therefore, we hypothesize that nintedanib, acts by indirect inhibition of the
VEGFR and should allow a reduction of epistaxis in HHT patient.

Moreover, nintedanib, is a suitable candidate because of its administration route (oral) and its safety profile
(side effects with nintedanib can be managed in most patients).

According to case reports published, the epistaxis improvement was observed after 3 weeks of nintedanib
treatment. In our experience with bevacizumab, the treatment was administered over 2.5 months (6 times 14-
days apart) and improvement on epistaxis was observed 2 to 3 months after the beginning of the treatment.
Based on these data, we decided to choose a similar duration and to treat patients during 12 consecutive weeks
with nintedanib.
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The treatment will be proposed to HHT patient with moderate to severe epistaxis. Duration of nose bleedings
over the last 8 weeks of treatment will be compared to the duration over the 8 weeks before the treatment.
After the end of the treatment, patients will have 12 weeks of follow up to evaluate efficacy and safety.

2.3 Justification of the methodological choices

The methodology retained for this efficacy study is a randomized trial which is the design presenting the highest
level of evidence.

Criteria will be evaluated by comparing data recorded at the following visits:

e Inclusion: data collected for 8 weeks before treatment and during the inclusion visit (day -55 to day O
included).

e End of treatment: Based on the assumption that response on angiogenesis is not immediate, the criteria
evaluation period will start after 4 weeks of treatment up to the end of treatment including information
recorded during the end of treatment visit (it will cover the last 8 weeks of treatment: day 29 to day 84
included).

e End of study: Based on the assumption that treatment could have a remanence effect, the criteria
evaluation period will start 4 weeks after the end of treatment up to the end of study including
information recorded during the end of study visit (it will cover the last 8 weeks follow up: day 113 to
day 168 included).

TREATMENT FOLLOW UP
12 weeks 12 weeks

X X< >
i Nintedanib 1‘ 'r
Encli of End of

Randomization treafiment study

-

iclgsion
I
1

L<

\/

Placebo

Figure 9: Study design

2.4 Target population

This study will involve adult patients suffering from HHT moderate to severe epistaxis which responsible for
severe alterations in social functioning and quality of life. This parameter is evaluated with an Epistaxis Severity
Score. It has been established that patients with epistaxis from moderate to severe, that is to say a score ESS>
4, have a poor quality of life?>>2,
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Figure 10: ESS score and Target population

2.5 Benefit-risk ratio

Side effects have been studied in previous studies. In pulmonary fibrosis (IPF), we summarized side effects and
their frequency in recent studies®*:

e Potential Risks:

The most frequently reported adverse reactions associated with the use of nintedanib included diarrhea,
nausea and vomiting, abdominal pain, decreased appetite, weight decreased and hepatic enzyme increased.
The safety of OFEV® was evaluated in over 1000 IPF patients with over 200 patients exposed to nintedanib for
more than 2 years in clinical trials. Nintedanib was studied in three randomized, double-blind, placebo-
controlled, 52-week trials. In the phase 2 and phase 3 trials, 723 patients with IPF received nintedanib 150 mg
twice daily and 508 patients received placebo. The median duration of exposure was 10 months for patients
treated with nintedanib and 11 months for patients treated with placebo. Subjects ranged in age from 42 to 89
years (median age of 67 years). Most patients were male (79%) and Caucasian (60%).

Adverse events led to premature treatment discontinuation in 20.6% of patients in the nintedanib group versus
15.0% of patients in the placebo group. The most frequently reported adverse event in patients treated with
nintedanib was diarrhea, which was reported in 61.5% of patients in the nintedanib group versus 17.9% of
patients in the placebo group and led to premature treatment discontinuation in 5.3% versus 0.2% of patients
in these groups, respectively. The proportion of patients who had 1 serious adverse event was comparable
between the nintedanib and placebo groups (30.0% and 30.1%, respectively).
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N (%)

Nintedanib 150 mg bid (n = 723)

Placebo (n = 508)

Any adverse event(s)
Most frequent adverse events®
Diarrhoea
Nausea
Nasopharyngitis
Cough
Vomiting
Decreased appetite
Bronchitis
Progression of IPF®
Upper respiratory tract infection
Dyspnoea
Severe adverse event(s)
Serious adverse event(s)
Fatal adverse event(s)

Adverse event(s) leading to treatment discontinuation®

Diarrhoea

Nausea
Progression of IPF?
Decreased appetite
Weight decreased
Abdominal pain
Vomiting
Pneumonia

689 (95.3)

445 (61.5)
176 (24.3)
93 (12.9)
93 (12.9)
85 (11.8)
81(11.2)
76 (10.5)
68 (9.4)
65 (9.0)
55 (7.6)
193 (26.7)
217 (30.0)
38(5.3)
149 (20.6)
38(5.3)

456 (89.8)

91(17.9)
36(7.1)
79 (15.6)
75 (14.8)
15 (3.0)
24(4.7)
56 (11.0)
72 (142)
55 (10.8)
59 (11.6)
119 (23.4)
153 (30.1)
43(8.5)
76 (15.0)
1(0.2)
0(0.0)
27(5.3)
1(02)
1(02)
1(0.2)
1(0.2)
5(1.0)

Treated set (patients treated with >1 dose of trial drug).
* Adverse events reported by >10% of patients in either treatment group.

" Corresponds to the MedDRA term ‘IPF, which included disease worsening and IPF exacerbations.

© Adverse events leading to treatment discontinuation in >1% of patients in either treatment group by MedDRA preferred term.

Table 1: Adverse events in a pooled analysis of data from patients treated with nintedanib 150 mg twice
daily or placebo in the TOMORROW and INPULSIS® trials (mean exposure 10.2 months for nintedanib and

10.8 months for placebo)**.

e Protection against study risks:

Patients will be informed about the risks. All adverse reaction will be carefully monitored regularly
throughout the study. In case of apparition, the treatment could be interrupted according to
investigator’s brochure recommendations. Gastrointestinal disorders will be treated (diarrhea will
be treated with adequate hydratation and anti-diarrheal medicinal product). A leaflet will be
provided with the treatment, and it will include the behavior to have in case of adverse event. A
participation card will be provided as well with emergency phone number.

Haemorrhage risk:

In the present study, our aim is to improve bleedings in HHT patients. Haemorrhage risks are detailed in Noth |
et al 3. They compared post-marketing surveillance data came from 6758 patients with IPF treated with
nintedanib, two phase Il INPULSIS trials, and epidemiological date from general population.
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Figure 11: incidence of diarrhea and other adverse events of interest from Noth et al**

a) Incidence rates of diarrhea across populations.

b) Incidence rates of other adverse events of interest across populations. No data from epidemiological studies
on hepatic disorders or major adverse cardiovascular events (MACE) were available from the published
literature.

Based on its inhibition of the vascular endothelial growth factor receptor, nintedanib may increase the risk of
bleeding. Patients at known risk of bleeding, including those treated with full-dose anticoagulants or high-dose
antiplatelet therapy were excluded from clinical trials, and the US product label specifies that patients at known
risk of bleeding should receive nintedanib only if the anticipated benefit outweighs the potential risk. The
incidence of bleeding events in the post-marketing surveillance data was similar to that in INPULSIS (119 versus
118 per 1000 patient-years). Most bleeding events were not serious; the most frequent were epistaxis,
contusion and rectal hemorrhage. The rate of bleeding events in patients with IPF based on healthcare claim
data was lower than in the post-marketing surveillance data (figure 1b). This was not unexpected, as bleeding
events that are not severe enough for a patient to seek medical attention (e.g. epistaxis) are generally not
captured in claim-based data. Not surprisingly, known use of anticoagulants was higher in patients with
bleeding than non-bleeding adverse events. Of 324 cases of bleeding in the post-marketing surveillance data,
concomitant use of anticoagulants was reported in 37.7% and was unknown in 34.3% of cases. Of 4739 adverse
events that were not bleeding, concomitant use of anticoagulants was reported in 25.4% and was unknown in
46.3% of cases.

They concluded that, in Nintedanib trials for Idiopathic Pulmonary Fibrosis *® >’ reassuringly there was no

increased signal regarding cardiovascular or bleeding complications with nintedanib therapy>®.

With bevacizumab, the hemorrhagic risk was similar and the available data are reassuring. A recent meta-
analysis® revealed that bevacizumab does not significantly increase the risk of intracranial hemorrhage in solid
tumor patients with brain metastases, and it has provided evidence indicating that brain metastases patients
with a low incidence of intracranial hemorrhage, such as those with advanced/metastatic breast cancer, non-
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squamous non-small cell lung cancer, renal and colorectal cancer, may not be generally excluded from
bevacizumab therapy or trials.

In our previous study using bevacizumab in HHT¥, the drug was administered intravenously (5 mg/kg) in
patients with severe liver arterio-venous malformations and we did not observe a higher risk of bleeding but
on the contrary a dramatic improvement of nasal and/or digestive bleeding was observed. Only patients with
cerebral AVMs were excluded from this study.

In order to conduct the study as safe as possible regarding hemorrhage risks, we decided:

1. To exclude patients with cerebral arteriovenous malformation (about 10% of patients). All patients will
have a cerebral MRI before inclusion, if not done within 5 years.

2. To exclude patients with active gastro-intestinal bleeding or Gl ulcers within 12 months prior to
inclusion.

3. To exclude patients with hemoptysis or hematuria within 12 weeks prior to inclusion.

Not to exclude patients without PAVMSs on a CT scan (<5 years) or patients with treated PAVMs (vascular
treatment according to recommendations) or patients with small PAVM (<3mm) not accessible to a
vascular treatment on CT scan within 1 year.

5. Not to exclude patients with hepatic AVM. The presence of telangiectasia or hepatic AVM is frequent
(>80%) and in more than 80% of cases patients are asymptomatic; only 5 to 10% of patients have a
severe liver involvement leading to a high-output cardiac failure, but without hemorrhagic risk.

Arterial thromboembolic events:

Due to physiological mechanism caution should be used when treating patients at higher cardiovascular risk
including known coronary artery disease. Patients with known coronary artery disease or with a recent history
of myocardial infarction or stroke will not be included.

In INPULSIS-1 study myocardial infarction was reported in 5 patients in the nintedanib group (1.6%) and 1
patient in the placebo group (0.5%) and in INPULSIS-2 study, myocardial infarction was reported in 5 patients
in the nintedanib group (1.5%) and 1 patient in the placebo group (0.5%).

In these two studies, no venous thrombosis or other arterial thrombosis have been reported.

e Potential Benefits:

The expected benefits are: to decrease epistaxis duration, to improve clinical condition of the
patient with moderate and severe nosebleeds, to improve quality of life, to decrease the number
of hospitalizations for red blood cells transfusions and/or iron infusions, and to increase in
hemoglobin and serum ferritin levels.

The benefit risk balance appears to be favorable.

2.6 Expected impacts

The expected impact is enormous. Indeed, the most apparent expression of the disorder is the occurrence of
spontaneous, repeated epistaxis. These epistaxis can be severe and disabling; they are often the cause of
chronic anemia, and can require continuous management including repeated hospitalizations for iron
supplementation and blood transfusions. Furthermore, epistaxis are responsible for major social consequences
in HHT patients. Currently no treatment decrease significantly nosebleeds. Surgical treatments are aggressive
for the nasal mucosa and risk perforating the nasal septum. No local drug treatment could show efficacy.
Bevacizumab use is currently limited to severe forms of the disease due to the administration route, price and
absence of market authorization.

An oral treatment of nintedanib, if well tolerated, could be a therapeutic option.
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3 STUDY OBJECTIVES
3.1 Primary objective

The primary objective is to evaluate efficacy, at the end of the treatment period, on epistaxis duration of
nintedanib treatment per os (300 mg/day for 12 weeks) versus placebo in patients with HHT complicated by
moderate to severe epistaxis.

3.2 Secondary objective

Secondary objectives are:

1. To evaluate nintedanib safety in HHT patients.

2. To evaluate efficacy of nintedanib treatment on epistaxis (duration, frequency and severity).

3. To evaluate efficacy of nintedanib treatment on other clinical criteria: Quality of life: SF36, number of
red blood cell transfusions and number of iron infusions.

4. To evaluate efficacy of nintedanib treatment on biological criteria: hemoglobin and ferritin levels.

4 STUDY DESIGN
4.1 Type of study

This is a multicenter, randomized versus placebo (ratio 1:1) study carried out in a double blind setting.

4.2 Randomization method

The randomization process will be centralized. Allocation of a randomization arm to a patient included will be
made by IWRS (Interactive Web Response System) on the basis of a unique randomization list for all
investigation centers.

The list of randomization will be pre-established with neutral code (1 and 2), by the Pole de Santé publique at
the Hospices Civils de Lyon — Clinical Research Unit.

The software Ennov clinical will be used for the data management of this study.

During the inclusion visit, after verification of inclusion criteria, the investigator connects to the platform to
include the patients in an eCRF that will assign an identification number. When inclusion is validated, the patient
is randomized and a therapeutic unit is allocated. The treatment is then dispensed by pharmacy of the Hospital
Center.

This will be a double blind study in which neither the patient nor the investigator will be aware of the nature of
the treatment administered so as to annul any bias in the follow-up and measurements.

Unblinding request is made through the Anti-Poison Center in Lyon 24h/24h. The written detailed procedures
for lifting the blind will be given to the investigators and the Anti-Poison Center in Lyon.

All requests for unblinding must be justified. Most often, study drug discontinuation and knowledge of the
possible treatment assignments are sufficient to treat a study patient who presents with an emergency
condition. When the investigator asks for unblinding, he/she must provide patient identifying information, date
and reason for unblinding. The investigator will be informed on the details of the drug treatment. The monitor
will be informed too.

Study drug must be discontinued after an unblinding procedure.

4.3 Endpoints

4.3.1 Primary endpoint

Proportion of participants reporting a response at the end of the treatment. A response is defined by a reduction
of at least 50% on epistaxis monthly mean duration during the last 8 weeks of treatment (day 29 to day 84
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included) as compared to the 8 weeks before treatment (day -55 to day O included). Monthly mean duration is
defined as total duration recorded X (28/number of day available for the reporting period). This criterion will
be assessed on the basis of monitoring of epistaxis grids filled in by the patients (collected at each visit or filled

in online).
Epistaxis grids filling
Pre-treatment period TREATMENT period FOLLOW UP period
8 weeks 12 weeks 12 weeks
W-8toW-5 | W-4toW-1 : : : I
|p-55 DO D1 D28 P29 i
| )
Epistaxis duration Epistaxis duration
(monthly mean) (monthly mean)
The pre-treatment period In order to take into account
will cover all recorded a possible efficacy delay, the
epistaxis during 8 weeks primary criterion will be
(56 days) before inclusion. assessed on the last 8 weeks

of the treatment period (56
days).

Figure 12: Primary endpoint evaluation

4.3.2

Secondary endpoints

All adverse events and severe adverse events observed during the study will be collected.
Epistaxis will be assessed through

Proportion of patients reporting a response at the end of follow-up. A response is defined by a reduction
of at least 50% on epistaxis monthly mean duration during the last 8 weeks of follow-up (day 113 to
day 168 included) as compared to the 8 weeks before treatment (day-55 to day 0 included). Assessment
by epistaxis grids filled in by patients (collected at each visit or filled in online).

Nosebleeds monthly mean duration (continuous variable) will be computed during the 8 weeks before
treatment (day -55 to day 0 included), during the last 8 weeks of the treatment period (day 29 to day
84 included) and during the last 8 weeks of the follow-up period (day 113 to day 168 included).
Differences from baseline will be assessed. Assessment by epistaxis grids filled in by patients (collected
at each visit or completed online).

Nosebleeds monthly mean duration (continuous variable) will be computed all over the study period
using 4 weeks periods. Assessment by epistaxis grids completed by patients (collected at each visit or
filled in online).

Nosebleeds frequency (considered as continuous variable) will be computed during the 8 weeks before
treatment (day -55 to day O included), during the last 8 weeks of the treatment period (day 29 to day
84 included) and during the last 8 weeks of the follow-up (day 113 to day 168 included). Differences
from baseline will be assessed. Assessment by epistaxis grids filled in by patients (collected at each visit
or completed online).

Epistaxis score = ESS (continuous variable) will be calculated from questionnaire filled by patients at
inclusion visit, at the end of the treatment period and at the end of the follow-up.

Other clinical criteria :

Quality of life = SF36 score based on questionnaire filled in by patients at inclusion visit (baseline), at
the end of the treatment and end of the follow up will be calculated.
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Number of red blood cell transfusions (discrete variable) is collected for 8 weeks before treatment
(day -55 to day 0 included), during the last 8 weeks of the treatment period (day 29 to day 84
included) and during the last 8 weeks of the follow-up period (day 113 to day 168 included).

Number of iron infusions (discrete variable) is collected for 8 weeks before treatment (day -55 to day
0 included), during the last 8 weeks of the treatment period (day 29 to day 84 included) and during
the last 8 weeks of the follow-up period (day 113 to day 168 included).

Biological criteria:

Hemoglobin level (continuous variable) will be measured at inclusion, at the end of the treatment visit
and at the end of follow-up visit.

Ferritin level (continuous variable) will be measured at inclusion visit, at the end of the treatment visit
and at the end of follow-up visit.

Epistaxis grids filling

Pre-treatment period TREATMENT period FOLLOW UP period
8 weeks 12 weeks 12 weeks
I W-8to W-5 I W-4 to W-1 | 5 to)\ | 6 | |
D-55 Do | D1 D28 D29 D84 {D85 D112 D113 D168
(1) safety, AE collection <
(2) Epistaxis duration < % <€
percentage of success
Epistaxis duration <€ > < > <€ >
monthly mean change
Epistaxis frequency <€ > < > <
ESS (épistaxis score) X X X
(3) SF36 score X X X
Red blood cell transfusion
& iron perfusion < > < > <
(@) Biological criteria (Hb, Fe) X X X

Figure 13: Secondary endpoints evaluations

5 ELIGIBILITY CRITERIA

5.1 Inclusion criteria

— Age> 18 yearsold

— Patients who have given their free informed and signed consent

— Patients affiliated to a social security scheme or similar

— Patients monitored for clinically confirmed HHT and/or with molecular biology confirmation

— Patient with an Epistaxis Severity Score (ESS) > 4 (target population of patients with important

consequences on quality of life)

5.2 Non-inclusion criteria
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e Pregnant woman or woman of child bearing potential not using two effective methods of birth control
(one barrier and one highly effective non-barrier) for at least 1 month prior to trial and/or committing
to using it until 3 months after the end of treatment.

e Woman who are breast feeding.
e Patient who are protected adults under the terms of the law (French Public Health Code).

e Participation in another interventional clinical trial which may interfere with the proposed trial
(judgment of the investigator).

e Clinical evidence of active infection.
e (AST, ALT > 1,5 fold upper limit of normal (ULN) and/or Bilirubin > 1,5 fold upper limit of normal (ULN).
e Severe renal impairment (Creat Clearance <30 mL/min) estimated by the Cockcroft-Gault equation.

e Presence of non-treated pulmonary arteriovenous malformations accessible to a treatment on CT
scan within 5 years.

e Patients with hemoptysis or hematuria within 12 weeks prior to inclusion.
e Patients with active gastro-intestinal (Gl) bleeding or Gl ulcers within 12 months prior to inclusion.
e Presence of cerebral arteriovenous malformation on MRI done within 5 years prior inclusion.

e Patients who require full-dose therapeutic anticoagulation (e.g. vitamin K antagonist or heparin,
dabigatran) or high dose antiplatelet therapy, patients under anticoagulation with rivaroxaban,
apixaban and epixaban.

e Patients with P-glycoprotein (P-gp) substrates/inducers/inhibitors (e.g.: ketoconazole, erythromycin,
cyclosporine, rifampicin, carbamazepine, phenytoin, and St. John’s Wort).

e Patients with known coronary artery disease or recent history of myocardial infarction (within 1 year).

e Known inherited predisposition to thrombosis or thrombotic events (including stroke and transient
ischemic attack, excluded superficial venous thrombosis) within 12 months prior to inclusion.

e Patients with QTc prolongation (on ECG, less than 3 months).

e Hypersensitivity to nintedanib, peanut or soya, or to any of the excipients.

e Patient who incompletely filled in epistaxis grids within 8 weeks prior to inclusion.

e Patient who have received intravenous bevacizumab within 6 months prior to inclusion.
e Patient who had surgery (including ENT surgery) within 12 weeks prior to inclusion.

e Unhealed wound.

e Planned major surgery within the next 3 months, including liver transplantation, major abdominal or
intestinal surgery.

5.3 Criteria for premature termination

If a patient is included and randomized and has not taken any treatment he(she) will be withdrawn from the
study and replaced.

If the treatment is prematurely or temporary stopped by the patient, due to complications, adverse events,
adverse reaction, introduction of a forbidden associated treatment or logistical reasons, the patient will not
be replaced and will not be excluded from the study but will be followed-up for the 24 weeks after the
beginning of the treatment as planned for the study.
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In case of intercurrent events, the treatment can be prematurely or temporary stopped or delayed. It is up
to the investigator to make the decision in the interest of the patient, on the basis of the balance between
the risk of a new event and the risk of aggravation of the disease.

5.4 Recruitment methods and feasibility

Aspects to insure the recruitment for the feasibility of the project

1. Network coordinated by the reference center (over 2000 patients followed regularly). The cohort of
patients followed for HHT at the Lyon reference center is around 1,000 patients. At the national level,
more than 2,000 patient files are currently included in the database. Of these patients, at least 25%
present with nosebleeds that justify ENT management.

2. Previous studies conducted by the Reference center, including Metafore published in 2012, Ellipse
published in 2014, Alegori published in 2016, Tempo (NCT02484716) on going publication. And ongoing
studies: TACRO (NCT 03152019) and BABH (NCT 03227263).

3. The support of the patients association (AMRO) and the high expectations of patients.

6 EXPERIMENTAL TREATMENTS

6.1 Study treatment

e |dentification
The treatment tested is nintedanib, manufactured by Boehringer Ingelheim International GmbH and
commercialized as OFEV®, 100 mg and 150 mg soft capsules, containing respectively 100 mg and 150 mg of
nintedanib as esilate.

Ofev Marketing authorization numbers are EU/1/14/979/001, EU/1/14/979/002, EU/1/14/979/003,
EU/1/14/979/004. Date of first authorization: 15 January 2015

Nintedanib is provided as soft gelatin capsules (150 mg: lilac, 100 mg: peach) containing a suspension of milled
active as salt. The capsule fill is composed of medium chain triglycerides, hard fat and lecithin (soya) (E322) in
addition to the drug substance. The capsule shell is composed with gelatin, glycerol (85%), titanium dioxide
(E171), iron oxide red (E172) and iron oxide yellow (E172).

e Administration

According to marketed authorization of Ofev for the treatment of Idiopathic Pulmonary Fibrosis, the
recommended dose is administered for the study, i.e. 150 mg nintedanib twice daily administered
approximately 12 hours apparts.

If a dose is missed, administration should resume at the next scheduled time at the recommended dose. If a
dose is missed the patient should not take an additional dose. The recommended maximum daily dose of 300
mg should not be exceeded.

e Dose adjustment
In addition to symptomatic treatment if applicable, the management of adverse reactions could include dose
reduction and temporary interruption until the specific adverse reaction has resolved to level that allow
continuation of therapy. Treatment may be resumed at full dose (150 mg twice daily) or at reduced dose (100
mg twice daily) according to investigator judgment. In case of reduced dose prescription, it will be maintained
until the end of the study treatment (without dose re-escalation). If a patient does not tolerated 100 mg twice
daily, treatment should be discontinued.
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In case of interruptions due to aspartate aminotransferase (AST) or alanine aminotransferase (ALT) elevations
>3x upper limit of normal (ULN), once transaminases have returned to baseline values, treatment may be
reintroduced at a reduced dose (100 mg twice daily) which subsequently may be increased to the full dose (150
mg twice daily).

e Precautions for use
The precautions of the treatment are described in the Summary of Product Characteristics (SPC) of OFEV.
The capsules should be taken with food, swallowed whole with water, and should not be chewed or crushed.

e Overdose
There is no specific antidote or treatment for nintedanib overdose. In case of overdose, treatment should be

interrupted and general supportive measures initiated as appropriate.

6.2 Treatment of comparison

Placebo is provided as soft gelatin capsules (150 mg placebo: lilac, 100 mg placebo: peach) containing a
suspension of titanium dioxide as drug substance substitute. The capsule fill is composed of medium chain
triglycerides, hard fat and lecithin (soya) (E322) in addition to the titanium dioxide. The capsule shell is
composed with gelatin, glycerol (85%), titanium dioxide (E171), iron oxide red (E172) and iron oxide yellow
(E172).

Placebo soft capsules are manufactured by Boehringer Ingelheim International GmbH, the final product is
strictly identical as the study treatment.

6.3 Product circuits

e Manufacturing
Manufacturing of capsules (150 mg and its placebo + 100 mg and its placebo) will be performed by Boehringer
Ingelheim in conformity with current GMP guidelines. The order will be sent by the principal investigator as
soon as he receives authorization from competent authorities (ANSM) and favorable opinion from ethic
committee.

e Packaging and labelling
For the study, capsules will be packaged in child resistant high density polyethylene (HDPE) bottles, with an
appropriate labeling. These operations will be performed by Boehringer Ingelheim in conformity with current
clinical trial regulation..
Each bottle will contain 30 capsules, that is to say 15 days of treatment. For each patient the treatment kit is
composed of 6 bottles.

e Management of the products
Boehringer Ingelheim will deliver the amount needed of products to the coordinator Pharmacy at the Hospices
Civils de Lyon. Products are stored in coordinator Pharmacy premises who will supply the pharmacies in the
centers participating in the study.

e Dispensing the products

The doctor investigator prescribes nintedanib or placebo on the specific prescription sheet for the study. The
information provided by the doctor will be:

— Date of the prescription

— Surname, forenames and date of birth of the patient using a patient sticker

— The patient’s identification number

— The randomization code

— The treatment code allocated
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The original of the prescription will be taken to the hospital pharmacy of the Hospital Center. The product
allocated is then dispensed. One bottle of 30 capsules (the two first visits) or two bottles of 30 capsules (i.e. 60
capsules the following visits) are delivered to each patient; a specific leaflet is included with recommendations.

All traceability of the treatments used will be consigned to the prescription register specific to the trial at the
Hospital Pharmacy at the Hospital Center.

e Storage

The shelf life of the product is 36 months. Bottles should be stored at room temperature, not above 30°C.

e Return and destruction of unused products

Bottles containing unused capsules are brought back by the patient and will be returned to the pharmacy at the
hospital center. Remaining capsules will be counted and conserved for the monitoring visits and destroyed in
accordance with the procedures in force after sponsor authorization.

6.4 Blinding

e Organization

The randomization process will be centralized. Allocation of a randomization arm to a patient included will be
made by IWRS (Interactive Web Response System), on the basis of a unique randomization list for all
investigation centers.

The list of randomization will be pre-established, by the “Pdle de Santé publique” at the Hospices Civils de Lyon
— Clinical Research Unit.

Clinsight (Ennov clinical) software will be used to manage this study.

During the inclusion visit, after verifying the inclusion criteria, the investigator connects to the platform to
create the patients in the eCRF. This will assign an identification number. When inclusion is validated, the
patient is randomized and a treatment code is allocated by the system. The treatment is then dispensed by the
pharmacy at the Hospital Center.

This will be a double blind study in which neither the patient nor the investigator will be aware of the nature
of the treatment administered so as to annul any bias in the follow-up and measurements.

e Unblinding

Should a serious adverse event occur, the main investigator, the co-investigators or the sponsor may request
that the Anti-Poison Center in Lyon lift the blind 24h/24h (the phone number is written on the clinical trial
participation card). The written detailed procedures for lifting the blind will be given to the investigators and
the Anti-Poison Center in Lyon.

All requests for unblinding must be justified. Most often, study drug discontinuation and knowledge of the
possible treatment assignments are enough to treat a study patient who presents with an emergency condition.
When the investigator asks for unblinding, he/she must provide patient identifying information, the date, and
the reason for unblinding. The investigator will be informed of the details of the drug treatment.

At the end of the study, unblinding is carried out by the data management when the database is locked.

6.5 Authorized and forbidden associated treatments

Patients receiving full-dose therapeutic anticoagulation (e.g. vitamin K antagonist or heparin, dabigatran) or
high dose antiplatelet therapy or patients under anticoagulation with rivaroxaban, apixaban and epixaban will
not be included in this trial.Patients with P-glycoprotein (P-gp) substrates/inducers/inhibitors (e.g.:
ketoconazole, erythromycin, cyclosporine, rifampicin, carbamazepine, phenytoin, and St. John’s Wort) will not
be included in this study.

Indeed, nintedanib is a substrate of P-gp. Co-administration with the potent P-gp inhibitor ketoconazole
increased exposure to nintedanib 1.61-fold based on AUC and 1.83-fold based on Cmax in a dedicated drug-

Page 35 of 62



EPICURE — V4 du 24/03/2022

drug interaction study. In a drug-drug interaction study with the potent P-gp inducer rifampicin, exposure to
nintedanib decreased to 50.3% based on AUC and to 60.3% based on Cmax upon co-administration with
rifampicin compared to administration of nintedanib alone.

If coadministered with nintedanib, potent P-gp inhibitors (e.g. ketoconazole, erythromycin or cyclosporine) may
increase exposure to nintedanib.

Potent P-gp inducers (e.g. rifampicin, carbamazepine, phenytoin, and St. John’s Wort) may decrease exposure
to nintedanib.

If one of these treatments should be introduced during the patient’s participation in the study, the treatment
under study will be stopped.

7 GENERAL ORGANIZATION

7.1 Study calendar

Duration of the inclusion period: 30 months

Length of the participation of each patient: 24 weeks, i.e. about 6 months (from 158 to 178 days).
Total duration of the study: 36 months

Start of inclusions: june 2020

As soon as the first inclusion, the sponsor must inform the ethics committee and competent authorities without
delay, of the effective start date of the study (effective start date = date of the signature of consent by the first
person participating in study).

The end date of the study will be sent by the sponsor to the ethics committee and the ANSM for cat. 1 studies
within a delay of 90 days. The end date of the study corresponds to the end of the participation of the last
person participating in the study, or if applicable, to the end defined in the protocol.

7.2 General diagram and summary table
Epistaxis grids filling

v

< - -
2 arms (ratio 1:1) = Placebo (twice daily)

= 300 mg (150 mg twice daily)

Nintedanib or placebo treatment Follow up
12 weeks 12 weeks
Week -8 0 2 4 8 12 24
V1 V2 V3 V4 V5 V6
+ 4 End of End of
Inclusion treatment study
+ Drug prescription randomization
V =visit

Figure 14: General diagram of the study
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.- i iy I 56 50 D14 (=2W} D28 (=2w) D56 (=EW)
(=W-12 to W-8) +/- 1day +~1day +/- 2 days
Visit ] Inclttion e o = constﬁfﬁtion constation
follow-up S Consultation | Consultation | consultation
Randomisation end of treatment end of study
Infarmation X X
Informed Consent X
inclusion/exclusion criteria X X
Randomization X
Dispensing treatments X X X X
Treatment (Day 1 to day 84)
Dose adjustment X X X
Compliance X X X X
Blood transfusions collection i3 X X X X X
Iron injection collection X X X X X X
Concomitants treatments x X X X X X X
AE & SAE collection X X X X X X
Epistaxis grids (2}
ENT examination X X
Clinical examination X X X X X
Blood pressure [ heart rate X X X X X X
Pregnancy Test {BHCG dosage) X X X X* X
SF36 QoL guestionnaire X X X
ESS guestionnaire X X X
Biology (NFs, hepatic function, complete iono, ferritin) X X X X X X

* delivery of two urine pregnancy tests for monthly check (16w & 20w/}

Table 2: synopsis of the study per patient

7.3 Conduct of the study

7.3.1 Screening —Pre-inclusion

The patients likely to participate in the study will be identified from a standard consultation in the reference
center or skill center for HHT or during an ENT consultation.

The physician will inform the patient about the study. All explanations that are necessary for the clear
understanding of the study will be given to the patient, as well as an information letter explaining the objectives
and the conduct of the study. The patient will be given the required period of reflection to decide on their
participation in the study.

The doctor will ask for a daily accounting of epistaxis duration, if it is not done usually. Epistaxis grids will be
given to the patient, they have to be completed for at least 8 weeks before inclusion.

The patient will be contacted afterwards in order to check epistaxis grids filling. If the patient agrees to
participate, a date is scheduled for the first visit.

7.3.2 Inclusion visit/Randomization (day 0)

e The patient will be seen in HHT center for a medical consultation.
e The investigator will once inform the patient about the study and answer the questions.
e The ESS questionnaire (Appendix 2) will be filled in by patient.

e The inclusion and exclusion criteria will be verified. If the patient agrees to participate, the consent
form will be signed, the volunteer and the investigator sign (name and surname clearly visible) and date
two examples of the consent form. One is conserved by the patient; the other is conserved in the study
site master file. The investigator connects to the Ennov’s platform, include the patient, an identification
number is attributed.

e The patient will have a clinical examination, including blood pressure and heart rate; an ECG (if not done
in the previous 3 months); body weight and size.

e Any concomitant treatments will be noted, included iron infusions (refer to §6.5 for precautions to be
used for certain associated treatments).

e The nose bleeds grids filled in by the patient for at least the last 8 weeks will be collected.
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e The examination will be completed by a set of biological blood samples (3 x 5 mL tubes) for NFS
(including hemoglobin), complete ionogram (including creatinin), serum ferritin and hepatic function
(including liver enzymes, GGT, ALT & AST, PAL, bilirubin).

e For female patients of child-bearing age, a supplementary blood tube is sampled, for BHCG dosage. The
investigator will inform these patients that there is no data available in pregnant women and they
should use two effective methods of birth control: reliable non-barrier contraception (hormonal
contraceptive, implant, intra-uterine device) combined with a barrier contraceptive (condom) during
the treatment and for at least 3 months after the end of the treatment. For male, investigator will
inform patient about the necessity to use contraceptive (condom) during the study.

e [f all the criteria are validated, the patient will be randomized. The investigator connects to Ennov’s
platform, a randomization code will be assigned to the patient and the treatment number will be
allocated.

e The number of transfusions (red blood cell units) for the last 8 weeks will be collected.

e An ENT consultation will be organized with a nasal examination to evaluate nasal lesions before
treatment.

e A SF36 quality of life questionnaire (Appendix 3) will be filled in by the patient (online or on paper
sheet).

e The specific prescription sheet will be filled in for drug dispensation (150 mg capsules) by the pharmacist
at the hospital. A sufficient amount will be dispensed for 2 weeks of treatments (+1 day), i.e. 30 capsules
(1 bottle). A leaflet will be given to patient with the drug; it includes precautions for use and
recommendations in case of adverse events. It will be clear to the patient that she/he should keep all
the packages and bring them back to the next visit. The treatment will be start by the patient the next
morning at day 1. The patient must tick each drug intake in the table provided for this purpose on the
epistaxis grids.

e A clinical trial participation card will be given to the patient. It will include phone numbers if needed
and in case of emergency.

e A calendar will be given to the patient with dates for next visits.

e Epistaxis grids will be given to the patient to record all episodes of nose bleed and their duration if not
completed on line.

Note: a personal identification number will be given to the patient to connect to Ennov Clinical platform.
Questionnaires ESS and SF36, and epistaxis grids can be then filled in, the day of the visit, on line if convenient,
otherwise specific paper sheet will be used.

If the criteria are not validated, the patient may be asked to return at a later date if the inclusion criteria can be
normalized.

7.3.3  Follow-up visits

- Visit at 2 weeks, V2 (D14 +/- 1 day)

The patients will be seen in consultation, in the Reference center or skill center for HHT to monitor liver enzyme
and evaluate bleedings.

The following examinations/consultations will take place:
e Clinical examination including blood pressure and heart rate.

e Collection of the nosebleed grids filled in by the patients during the first 2 weeks of treatment (Appendix
1: Nosebleed monitoring grid), if not filled in on line. These grids include monitoring of studied
treatment intake.

e The number of red blood cell transfusions received by the patient in the last 2 weeks will be noted.
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A set of biological blood samples (3 x 5 mL tubes) is collected: NFS, complete ionogram, serum ferritin
and hepatic function.

For female patients of child-bearing age, a supplementary blood tube is sampled, for BHCG dosage.
Monitoring and collection of any adverse events
Concomitant treatments will be noted, included iron infusions

The investigator will connect to Ennov’s platform and new treatment number will be allocated. The
specific prescription sheet will be filled in for drug dispensation (150 mg capsules or 100 mg capsules
according to tolerance) by the pharmacist at the hospital. A sufficient amount will be dispensed for 2
weeks of treatments (+1 day), i.e. 30 capsules (1 bottle). The patient must tick each drug intake in the
table provided for this purpose on the epistaxis grids.

Epistaxis grids will be given to the patient to record all episodes of nose bleed and their duration if not
completed on line.

Visit at 4 and 8 weeks, V3 (D28 +/- 1 day) and V4 (D56 +/- 2 days).

The patients will be seen in consultation, in the Reference center or skill center for HHT.

The following examinations/consultations will take place:

Clinical examination including blood pressure and heart rate.

Collection of the nosebleed grids filled in by the patients during the last 4 weeks of treatment (Appendix
1: Nosebleed monitoring grid), if not filled in on line. These grids include monitoring of treatment intake.

New nosebleed grids will be given to the patients for ENT monitoring during the next 4 weeks (Appendix
1: Nosebleed monitoring grid), if not filled in online.

The number of red blood cell transfusions received by the patient in the last 4 weeks will be noted.

Patients will return the drug: unused capsules and empty packaging, it will be transmitted to the
hospital pharmacy.

A set of biological blood samples (3 x 5 mL tubes) is collected: NFS, complete ionogram, serum ferritin
and hepatic function.

For female patients of child-bearing age, a supplementary blood tube is sampled, for BHCG dosage.
Monitoring and collection of any adverse events
Concomitant treatments will be noted, included iron infusions

The investigator will connect to Ennov’s platform and new treatments numbers will be allocated. The
specific prescription sheet will be filled in for drug dispensation (150 mg capsules or 100 mg capsules
according to tolerance) by the pharmacist at the hospital. A sufficient amount will be dispensed for 4
weeks of treatments (+2 days), i.e. 60 capsules (2 bottles). The patient must tick each drug intake in the
table provided for this purpose on the epistaxis grids.

Epistaxis grids will be given to the patient to record all episodes of nose bleed and their duration if not
completed on line.

Visit at the end of the treatment at 12 weeks, V5 (D84 up to 94)

The patients will be seen in consultation, in the Reference center or skill center for HHT.

The following examinations/consultations will take place:

Clinical examination including blood pressure and heart rate.

Collection of the nosebleed grids filled in by the patients during the last 4 weeks of treatment (Appendix
1: Nosebleed monitoring grid), if not filled in on line. These grids include monitoring of treatment
administrations.
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New nosebleed grids will be given to the patients for ENT monitoring during the next 12 weeks
(Appendix 1: Nosebleed monitoring grid), if not filled in online.

The number of red blood cell transfusions received by the patient in the last 4 weeks will be noted.

Patients will return the drug: unused capsules and empty packaging, it will be transmitted to the
hospital pharmacy.

A set of biological blood samples (3 x 5 mL tubes) is collected: NFS, complete ionogram, serum ferritin
and hepatic function.

For female patients of child-bearing age, a supplementary blood tube is sampled, for BHCG dosage.
Provide the patient with two urinary pregnancy tests in order to perform monthly check.

Monitoring and collection of any adverse events

Concomitant treatments will be noted, included iron infusions

An ENT consultation will be organized with a nasal examination

The ESS questionnaire will be filled in by patient (online or on paper sheet).

A SF36 quality of life questionnaire will be filled in by the patient (online or on paper sheet).

Epistaxis grids will be given to the patient to record all episodes of nose bleed and their duration if not
completed on line.

End of study visit at 24 weeks, V6 (Day 168 from D158 to D178)

The patients will be seen in consultation, in the Reference center or skill center for HHT.

The following examinations/consultations will take place:

Clinical examination including blood pressure and heart rate.

Collection of the nosebleed grids filled in by the patients during the 12 weeks after the treatment
(Appendix 1: Nosebleed monitoring grid), if not filled in on line.

The number of red blood cell transfusions received by the patient in the last 12 weeks will be noted.

A set of biological blood samples (3 x 5 mL tubes) is collected: NFS, complete ionogram, serum ferritin
and hepatic function.

For female patients of child-bearing age, a supplementary blood tube is sampled, for BHCG dosage
Monitoring and collection of any adverse events

Concomitant treatments will be noted, included iron infusions

The ESS questionnaire will be filled in by patient.

A SF36 quality of life questionnaire will be filled in by the patient.

7.4 Rules for treatment discontinuation and dose adjustment

In case of adverse reaction the treatment can be temporary interrupted until the specific reaction has resolved
to levels that allow continuation of therapy (refer to § 8.3). Outside planned visits the patient will be seen by
her/his usual doctor or an emergency service, who will implement a suitable treatment.

The treatment under study may be resumed as prescribed at the previous visit: at the full dose (150 mg twice
daily) or a reduced dose (100 mg twice daily).

As soon as a patient has a reduced dose prescription at 200 mg per day, this dose will be maintained until the
end of the treatment (without attempt to increase at the initial dose).

If a patient does not tolerate 100 mg twice daily, treatment should be discontinued (refer to §6.1).

A dose reduction cannot be implemented outside the visits provided for in the protocol.
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7.5 Rules for a temporary or permanent discontinuation

- Discontinuation of the participation of a subject in the study:
The subjects can withdraw their consent and request to leave the study at any time and for any reason. In case
of premature termination, the investigator must document the reasons as thoroughly as possible.
The investigator may temporarily or definitively interrupt a subject's participation in the study for any reason
which would best serve the interests of the subject, particularly in the event of a serious adverse event.
In the event a subject is lost to follow-up, the investigator will make every effort to re-establish contact with
the person.
In the event of a withdrawal of consent, the data collected up to the date of withdrawal will be analyzed.

- Termination of part or all of the study:

The study can be prematurely suspended in the event of unexpected serious adverse events requiring a review
of the characteristics of the strategy. Likewise, unexpected events or new information concerning the method
of investigation, in view of which the objectives of the study are not likely to be met, may lead the sponsor to
prematurely suspend the study.

The Hospices Civils de Lyon reserves the right to suspend the study at any moment if it is determined that the
inclusion objectives are not reached.

In case of the premature termination of the study for safety reasons, the sponsor will send the information to
the ANSM and the EC within 15 days.

8 SAFETY ASSESSMENT

8.1 Definitions

According to article R1123-46 of Public Health Code

8.1.1 Adverse event

An adverse event (AE) is any untoward medical occurrence in a patient or subject which does not necessarily
have a causal relationship with the investigational medicinal product at any dose.

8.1.2 Adverse reaction

An adverse reaction is any noxious and untoward medical occurrence with a reasonable causality with the
investigational medicinal product at any dose.

8.1.3 Unexpected adverse reaction

Any adverse reaction which nature, severity, frequency or evolution is not consistent with safety reference
information mentioned in the SmPC or in the Investigator Brochure when the product is not authorized for
market.

8.1.4 Serious Adverse Events (SAE)

A serious adverse event (SAE) means any untoward medical event that:
- results in death ; or
- is life-threatening for any person who participates in the clinical trial; or
- requires in patient hospitalization or prolongation of existing hospitalization; or
- results in persistent or significant disability / incapacity; or
- results in a congenital anomaly / birth defect at any dose ; or,
- isanimportant medical event that does not meet the criteria listed above:
o an event that may be considered as "potentially serious", including certain biological
abnormalities
o amedically relevant event according to the investigator's judgment
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o an event requiring medical intervention to prevent the evolution towards one of the
aforementioned condition

For instance, these events could be intensive treatment in hospital emergency rooms or at the patient's home
for allergic bronchospasm, convulsive seizure or coagulation disorders. The term "life-threatening" is reserved
for an immediate threat to life, at the time of the adverse event, regardless of the consequences of any
corrective or palliative therapy. Certain circumstances requiring hospitalization do not fall under the criterion
of severity: "hospitalization / prolongation of hospitalization". Refer to paragraph 8.2.3 for serious adverse
events that do not require prompt notification to the sponsor.

8.1.5 New issue

Any new data which can lead to a re-assessment of benefit-risk ratio of the research or the investigational
drug, or to a modification of product use, on the research management, or to change of research documents,
or to the suspension or interruption of the research or similar research.

8.2 Investigator’s responsibilities

8.2.1 Procedures for detection and reporting of the adverse events

All adverse events have to be investigated, reported and recorded, treated and evaluated from the first visit
(inclusion DO) until the end of study and their resolution. All adverse events must be recorded in the Adverse
Event Reporting Forms of the Case Report Form (CRF). Each observed adverse event will be recorded
individually. The intensity of the event will be graded according to the following classification:

Mild (grade 1): No disruption of normal daily activity

Moderate (grade 2): Discomfort sufficient to reduce or affect normal daily activity

Severe (grade 3): Incapacity and inability to work or perform normal daily activity

Life-threatening (grade 4)

Death (grade 5)

YV YVYYVY

All adverse events should be graded. All adverse events of severe intensity, life-threatening grade, and death
(grade 3 or above) shall be considered as SERIOUS and must be notified to the sponsor without delay unless
they are described in paragraph 8.2.3 as not to be notified without delay to the sponsor.

Specificity of adverse event collection in this study:

Considering the studied pathology, epistaxis and related anemia will not be recorded as an adverse event,
nevertheless it will be collected in the CRF (epistaxis grids and biological analysis).

In case of bleeding the localization have to be specified.

8.2.2 Serious adverse event reporting

The investigator evaluates each adverse event in terms of severity.
The investigator shall notify to the sponsor all serious adverse events occurring during the trial, without delay
and no later than 24 hours from the day on which the investigator becomes aware of it, with the exception
of those identified in the protocol as not requiring notification without delay.
This initial notification shall be the subject of a written report and shall be followed by one or more additional
detailed written report(s) within the 8 days following the first notification.
The investigator validates dates and sends the SAE form, by email via eCRF to drci.eig-vigilance@chu-lyon.fr,
with at least these 4 criteria which are mandatory to submit the SAE:

¢ An investigator

e A subject

e An experimental product (if applicable)

¢ An adverse event
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The investigator must document the event as well as possible (by means of copies of laboratory results or
reports of examinations or hospitalizations, including relevant negative results, ensuring documents are
anonymized and entering the patient's number and code), medical diagnosis and establish a causal
relationship between the serious adverse event and the drug(s).

The patient who has experienced an SAE must be followed until complete resolution, stabilization at an
acceptable threshold according to the investigator or recovery to his previous state, even if the patient has been
withdrawn from the trial. The investigator has to inform the sponsor by completing the eCRF, then email to via
eCRF to drci.eig-vigilance@chu-lyon.fr (fulfill the part corresponding to follow-up (FU) with the name, the date
and the signature in eCRF)

If the eCRF is unavailable, the investigator can scan the SAE form signed and dated and send it by email to
drci.eig-vigilance@chu-lyon.fr or by fax on 04 72 11 51 90. It must specify in the subject line of the email “STUDY
NAME-Severity criterion * -N° patient center”.

* to be filled according to the severity criterion selected in the EIG notification form

8.2.3 Serious adverse events that do not require prompt notification to the sponsor (no SAE form to send
but SAE to collect only in the CRF)

The following events do not require immediate notifications of SAE, indeed they are not relevant to the research
and they do not imply a safety concern for the patient.

- Admission for social or administrative reasons;

- Hospitalization scheduled in the protocol;

- Hospitalization for medical or surgical treatment scheduled before the research;

- Transition to a day hospital scheduled for the follow-up of the studied condition or for an intercurrent
disease already known at inclusion;

- Admission to emergencies lasting less than 24 hours (not related to the treatment)
- Nose bleeding and related transfusions without life threatening.

- Anemia, grade 1 to 3 (CTCAE).

Nevertheless these adverse events are to be collected in the Case Report Form (CRF).

8.2.4 Adverse Events with specific interest (AESI)

Some events require special monitoring and will be notified as a SAE:
- Any adverse event of any grade which required a treatment interruption exceeding 7 consecutive days.
- Gastrointestinal perforation
- Hepatic Injury

Definition of Hepatic injury:

Signs of hepatic injury are defined as:

e ALT and/or AST 28 fold ULN

ALT and/or AST 23 fold ULN and total bilirubin > 2 fold ULN*

ALT and/or AST 23 fold ULN and unexplained INR > 1.5*

ALT and/or AST >3 fold ULN and unexplained eosinophilia (>5%)*

ALT and/or AST >3 fold ULN and appearance of fatigue, nausea, vomiting, right upper abdominal
quadrant pain or tenderness, fever and/or rash.

*in the same blood draw sample.
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8.2.5 In utero exposition

If a woman becomes pregnant during the research or if the partner of a male patient becomes pregnant,
pregnancy must be reported to the sponsor.

The investigator informs the sponsor (by phone, fax or email) who will send to the investigator a pregnancy
form. This form must include the expected date of delivery if the pregnancy is still ongoing.

The pregnancy should be followed up by the investigator until delivery or its interruption, who also has to notify
the outcome to the sponsor.

If the outcome of pregnancy meets the criteria of a serious adverse event (spontaneous abortion with
hospitalization, fetal death, congenital anomaly...) the investigator must follow the procedure for SAE reporting.

8.2.6 Causality assessment

The investigator must assess the causality of adverse events with the experimental drug(s) and with the
procedures / acts added by the research. He must also assess the causality of adverse events with the other
concomitant treatments taken by the patient and provide the results of this evaluation to the sponsor: related
(certain, probable, possible, unlikely) or not related.

8.2.7 Reporting time frames of SAE without delay to the sponsor by the investigator and procedures for
monitoring serious adverse events

The investigator must notify to the sponsor without delay all serious adverse events:
- from the INCLUSION OF THE PATIENT (date of signature of the 1st consent)
- until THE END OF PARTICIPATION OF THE PATIENT - With no time limit for serious adverse events
related to the research (for instance: cancers, congenital malformations occurring in the long term after
exposure to the experimental drug...).

L D1=1st administrationj L End of treatment | L End of follow-up |
DO =
inclusion
~N
SAE
V- SAE related
Immediate reporting < Notlf-|<?a.t|on grade >3 CTCAE . ' _ S < >
to the sponsor Specificity : nose bleeding, anemia, transfusions are notified if
grade >4
Gastrointestinal perforation - Hepatic injury
AESI
Immediate reporting /ﬁAny adversg event of any gradt_e y,yhmh reqU|r§d
56 SAE treatment interruption exceeding 7 consecutive days
AE collecti Adverse event grade 1to 5 CTCAE Z
| hcc::Rch - ~  Specificity: nose bleeding and anemia are not collected as AE i
n the

but collected in CRF as endpoints criteria

Figure 15: Adverse Event Flow Chart

8.3 Specific management of complications

8.3.1 Gastrointestinal disorders
Diarrhea

Diarrhea should be treated at first signs with adequate hydration and anti-diarrheal medicinal products, e.g.
loperamide, and may require treatment interruption or dose reduction (100 mg twice daily, according to the
following algorithm (Figure 15)
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>6 extra stools or i.v. fluid intake >24h
or hospitalization
or decrease in activities of daily living

4-6 extra stools or i.v. fluid intake <24h

No effect on activities of daily living

Treatment interruption and treatment
Treatment with antidiarrheal drug e,g, with antidiarrheal drug e,g, loperamide
loperamide as clinically needed as clinically needed until recovery

(<4extra stools per day)

a4 ~~

If diarrhea persisted > 8 consecutive days
despite optimal care Consider restarting treatment at
* Dose reduction to 100 mg bid reduced dose of 100 mg bid
or

* Treatment interruption until recovery (<4

extra stools per day) and restart treatment G

at reduced dose 100 mg bid (no dose re-

escalation) If diarrhea reoccured for > 8 consecutive days

! ! despite dose reduction and optimal
symptomatic or prophylactic therapy

If diarrhea reoccured for > 8 consecutive days * Permanent treatment discontinuation with
despite dose reduction and optimal follow up as planned

symptomatic or prophylactic therapy
* Permanent treatment discontinuation with
follow up as planned

Figure 16: Recommendations for the management of diarrhea adverse events in the study

Nausea and vomiting

Nausea and vomiting were frequently reported adverse events. In most patients with nausea and vomiting, the
event was of mild to moderate intensity. Nausea led to discontinuation of nintedanib in 2.0% of patients.
Vomiting led to discontinuation in 0.8% of the patients.

If symptoms persist despite appropriate supportive care (including anti-emetic therapy), dose reduction or
treatment interruption may be required. The treatment may be resumed at a reduced dose (100 mg twice
daily). In case of persisting severe symptoms therapy with nintedanib should be discontinued.

Gastrointestinal perforations

The treatment should be permanently discontinued in patients who develop gastrointestinal perforation.

8.3.2 Hepatic function

If transaminase (AST or ALT) elevations > 3x upper limit normal (ULN) are measured, dose reduction (100 mg
daily) or interruption of the therapy with nintedanib is recommended and the patient should be monitored
closely according to the following algorithm (figure 16).
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AST or ALT increase
> 8x ULN or signs of severe

AST or ALT increase AST or ALT increase

> 5x to <8x ULN

> 3x to <5x ULN

hepatic damage

Dose reduction
to 100 mg bid Treatment interruption
or treatment interruption

. 4 h 4 b

Permanent treatment
discontinuation

Repeat laboratory testing within 48-72 hours Further follow up recommended

including ALT, AST, alkaline phosphatase, total including laboratory testing (e,g
bilirubin, eosinophils, then within approx. 7 days of clinical chemistry, serology, thyroid

onset, then within approx. 2 weeks of onset stimulating hormone, hematology)

and abdominal ultrasound.

a4

If AST & ALT <3x ULN after 2 weeks

* Restart at 100 mg bid dose if interrupted

* Continue transaminase monitoring every 2 weeks
for the treatment period

~~

If AST & ALT >3x ULN after 2 weeks or later
* Permanent treatment discontinuation

Figure 17: Recommendations for the management of hepatic enzyme elevations in the study

8.3.3 Arterial thromboembolic events

Treatment interruption should be considered in patients who develop signs or symptoms of acute myocardial
ischemia.

8.3.4 Surgery

Based on the mechanism of action nintedanib may impair wound healing. Patient who have surgery have to
stop experimental treatment.

8.3.5 Hemorrhages

8.3.5.1 Nosebleeds

Patients will have access to the standard management techniques for nosebleeds in HHT. ENT monitoring will
be ensured before the start of administration and after 12 weeks of treatment to note any modification to the
nasal mucosa during the treatment.

The modalities for the management of nosebleeds will be given to the patients, as described in the “PNDS”
(Protocole National de Diagnostic et de Soins), so that they may inform any doctor of the treatment modalities
for the nosebleeds specific to this pathology. Emergency document accessible on the internet
http://www.favamulti.fr/wp-content/uploads/2016/05/37 RO-Epistaxis.pdf, is given to the patients.

8.3.5.2 Hemoptysis

The treatment will be stopped and an adapted medical care will be set up.
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8.3.5.3 Gastrointestinal bleeding

The treatment will be stopped and a digestive endoscopy will be performed.

8.4 Responsibility of the sponsor

8.4.1 Declaration to the competent authorities

According to article R1123-54 of the Public Health Code, the sponsor shall report:
- to ANSM and Eudravigilance, any suspected unexpected serious adverse reaction (SUSAR) occurring in France
and outside the national territory within the following time frames:

o in case of life threatening or death : without delay from the day on which the sponsor becomes aware
of it, and the relevant additional information to be submitted as a follow-up report to ANSM within the
8 days following the initial report.

o for all other unexpected serious adverse reactions: no later than 15 days from the day on which the
sponsor becomes aware of it, and the relevant additional information to be submitted as a follow-up
report to ANSM within another 8 days following the initial report.

-to ANSM and to CPP, any new safety issue and, when appropriate, the measures taken without delay from the
day on which the sponsor is aware of them and the relevant additional information to be submitted in the
report form to ANSM within the 8 days following the initial report.

The sponsor will also prepare a Development Safety Update Report (DSUR) which will be forwarded to ANSM
and CPP within the 60 days following the birth date of the study (authorization’s date of ANSM).

8.4.2 Safety reference information for the assessment of the expectedness / unexpectedness

The expectedness or unexpectedness of a suspected serious adverse reaction is assessed from:
- Investigational Drug Reference Document n°1: Summary of Product Characteristics (SmPC) of OFEV®
(Nintedanib)
- Investigators’ brochure, doc. N° c01783972-17 current version. Any updates, transmitted by BI, will be
communicated to all investigators.

8.5 Data Safety Monitoring Board (DSMB)

The Data Safety Monitoring Board (DSMB) is an advisory committee responsible to help the sponsor to
proactively monitor and gauge patient safety and risk in the clinical trial. Therefore, the DSMB reviews the data
and issues that may occur during the trial, especially the ones which are scientific, ethical and tolerance, which
may change the benefit / risk ratio. Following this review, the DSMB shall provide its recommendations by
writing to the sponsor. These recommendations may concern in particular the continuation, modification or
termination of the study.

The sponsor remains responsible for the decision of the measures to be implemented, based on the
recommendations of the DSMB.

The modalities of organization of this DSMB are described in a charter signed by the members of the DSMB at
the beginning of the research. The DSMB includes one clinical experts, a methodologist/biostastistician and a
pharmacist.
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9 STATISTICAL CONSIDERATIONS

9.1 Number of subjects required

We hypothesize that 60% of patients will be improved in the treatment group against 15% in the placebo group.
It is therefore necessary to include 27 patients in each group to reach a 90% power, leading to 54 patients
overall.

Taking into account early withdrawal and patients who may be lost to follow-up, we are going to include 30
patients in each group, that is to say, a total of 60 patients.

9.2 Description of the statistical methods

9.2.1 Study populations

The intention-to-treat population is defined as all included patients having started the treatment. The per
protocol population is defined as all included patient who have received at least 80% of the total treatment,
that is to say at least 134 capsules (from day 1 to day 84) and without permanent discontinuation prescribed
by the investigator. In case of wrong treatment allocation: the patient will be excluded from PP population if he
was in placebo group and he received nintedanib treatment; if he was in nintedanib group and received placebo,
he could be included in the PP population as long as he received at least 80% of the total treatment. A flow
chart will present the population.

9.2.2 Protocol deviations

Any protocol deviation that could affect the results will be listed.

9.2.3 Baseline characteristics

All baseline characteristics will be summarized using descriptive statistics (number, mean, standard deviations,
median, minimum and maximum for quantitative variables; and number and percentages for qualitative
variables).

9.2.4 General considerations

As the total sample size is expected to be low, all proposed tests will be non-parametric. A pvalue <0.05 will be
considered as significant.

9.2.5 Main judgment criterion analysis (intention-to-treat population)

The proportion of patients experiencing improvement in their nosebleeds (reduction of at least 50% on epistaxis
monthly mean duration) will be computed in each group.

The pre-treatment period will cover all recorded epistaxis during 8 weeks (56 days) before inclusion. The
treatment period will start after 4 weeks of treatment and will last 56 days (8 weeks). A mean over 4 weeks (28
days) will be computed. For each period, the total duration will be computed and will be normalized (total
duration X (28/56 days)) to obtain a monthly (4 weeks) mean.

The proportion of the two groups will be compared using a Fisher exact test.

The analysis will then be performed on the per protocol population to check for robustness.
9.2.6 Secondary judgment criterion analysis

1. Safety

— All adverse events and severe adverse events observed during the study will be collected and coded
with MedDRA. The International Common Terminology Criteria for Adverse Events (CTCAE) current
version will be used for adverse event reporting.

— Nintedanib safety in HHT patients will be assessed in comparing occurrence of adverse events in both
arms (Nintedanib vs placebo).

2. Efficacy on epistaxis :
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— Proportion of participants reporting a response at the end of follow-up (at least 50% reduction on
epistaxis monthly mean duration) will be compared between groups with the Fisher exact test. The
monthly mean duration over the last 8 weeks of the follow-up will be computed and will be compared
between groups using Mann-Whitney test.

— Absolute and relative change of epistaxis monthly mean duration from baseline will be computed for
the last 8 weeks of the treatment period and for the last 8 weeks of the follow-up period and compared
between both groups using Mann-Whitney test.

— Mean duration of epistaxis will be computed all over the study period using a 4-week gathering, the
results will be presented graphically to show the evolution according to time and treatment.

— Nosebleeds frequencies over the last 8 weeks of the treatment period and over the last 8 weeks of the
follow-up will be compared between groups as well as the corresponding absolute and relative changes
from baseline. These numbers will be compared between groups using Mann-Whitney test.

— ESSscores at the end of the treatment period and at the end of the follow-up will be compared between
groups as well as the corresponding absolute changes from baseline (Mann-Whitney test).

3. Efficacy on other clinical criteria :

— Values of SF36 score and relative change from baseline at the end of the treatment and end of the
follow up will be compared between groups using a Mann-Whitney test. Values for sub-scales will be
presented.

— Number of red blood cell transfusions (discrete variable): Number of red blood cells transfusions during
the treatment period and during the follow-up period will be compared between groups as well as the
corresponding absolute change from baseline. They will be compared between groups with a Mann-
Whitney test

— Number of iron infusions (discrete variable): Number of iron infusion during the treatment period and
during the follow-up period will be compared between groups with Chi-squared test and Mann-
Whitney test as well as the corresponding absolute change from baseline (Mann-Whitney test).

4. Efficacy on biological criteria:

— Hemoglobin level (continuous): Hemoglobin levels at the end of the treatment period and at the end
of the follow-up will be compared between groups as well as the corresponding relative changes from
baseline.

— Ferritin level (continuous): Ferritin levels at the end of the treatment period and at the end of the
follow-up will be compared between groups as well as the corresponding relative changes from
baseline.

9.3 Method of accounting for missing data

Follow-up of patients will be pursued whatever the situation excepted if the patient withdraws his consent.

In the case of nasal surgery during the study period or any other treatment substituting to the studied
treatment, the patient will be followed but his result will be considered as a failure.

Regarding the main judgment criterion: epistaxis criterion is based on grids filled in daily by patients. They are
used to these grids and fill them in carefully. However in case of missing data the following procedure will be
applied:
— If less than 14 days (included) are missing over the whole period evaluated: the monthly mean duration
will be computed from the data available (from the 8 weeks, 56 days, period evaluated),
Monthly mean duration = total duration recorded X (28/number of day available for the reporting
period).
— If a patient is lost to follow-up or refused to communicate nosebleeds grids or has more than 14 days
missing on grids, the result for the concerned patient will be considered as a failure.
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9.4 Management of modifications brought to the analysis plan

A detailed statistical analysis plan will be written before the database is frozen. It will take into account all
protocol modifications or all unexpected events occurring throughout the study and having an impact on the
analyses presented here. The planned analyses may be completed in line with the study objectives.

All modifications subsequently brought to the statistical analysis must be justified and will result in a new
version of the document. These deviations in the analysis plan will be reported in the final study report. All the
documents will be stored in the study folder.

9.5 Person responsible for the analyses and the software used

Dr Evelyne Decullier will be the person responsible for the analysis. Clinsight (Ennov clinical) software will be
used to manage this study.

10 MONITORING THE STUDY

10.1 Scientific committee

The Scientific Committee for the study, presided over by the study’s main investigator, will be composed of
investigators (one ENT specialist and one geneticist), the methodologist and the sponsor of the study. The
committee will be responsible for validating the definitive version of the protocol, supervising the
implementation and running of the study, and for writing the reports and publications resulting from the study.

10.2 Independent monitoring committee

Monitoring the safety of administration of the product, motivated by the iatrogenic risks, justifies the setting
up of a specific independent monitoring and safety committee.

A charter will define the primary responsibilities of DSMB, its relationship with other trial components, its
membership, and the purpose and timing of its meetings. This charter will be accepted and signed by each
member.

It will be composed of specialists not involved in the study:

— aspecialist of the disease,
— apharmacist,
— astatistician specializing in the methodology of clinical trials.

This committee will meet at least once a year and in case of occurrence of serious adverse events evoking a
toxicity of the treatment under study.

This committee is responsible for identifying mechanism for the completion of various tasks that will impact
the safety and efficacy of all study procedures and overall conduct of EPICURE study.

DSMB recommendations will be forwarded to ANSM for information.

10.3 Adverse events assessment committee

This committee will be composed of 10 investigators, HHT specialists, in each of the 10 centers in charge of
patients in the study, the methodologist. A representative of safety department from the sponsor will be
invited.

They will meet regularly, about twice a year according to the study advancement, by conference call.

All adverse events collected during the period in the eCRF, and monitored, will be discussed. The relationship
between the adverse event and nintedanib will be evaluated and graduated according to chronological and
semiological criteria (0: not related; 1: doubtful; 2: possible; 3: likely; 4: very likely).
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11 RIGHT OF ACCESS TO THE DATA AND SOURCE DOCUMENTS
11.1 Access to the data

In conformity with the GCP:

- the sponsor is responsible for obtaining the agreement of all the parties implicated in the study in order to
guarantee direct access to all the sites where the study will take place, to the source data, source documents,
and reports, in the interests of quality control and audits by the sponsor;

- the investigators will provide the persons responsible for the follow-up, the quality control, or the audit of the
study involving human individuals, the individual documents and data that are strictly necessary for this control,
in accordance with the current legal and regulatory provisions (article L1121-3 and R.5121-13 of the public
health code).

11.2 Source documents

Source documents are defined as all documents or original objects allowing the existence or accuracy of data,
or a fact recorded during the clinical study, to be proven. They will be kept for 25 years by the investigator or
by the hospital if it is a patient's hospital file.

In this study, source documents are: medical file (paper & electronic) including biological examination results,
questionnaires (ESS & SF36) filled in by patient, epistaxis grids, prescription sheets and ENT examination sheet.

11.3 Data confidentiality

In accordance with provisions concerning the confidentiality of data to which persons responsible for the quality
control of a study involving human individuals have access (article L.1121-3 of the public health code), and in
accordance with the provisions regarding the confidentiality of information relating, in particular, to the trial,
the persons who participate, and the results obtained (article R.5121-13 of the public health code), the persons
having direct access to the data will take all necessary precautions to ensure the confidentiality of the
information related to the trials, to the persons participating and, in particular, with regards to their identity as
well as the results obtained.

These persons, such as the investigators themselves, are subject to professional confidentiality (in accordance
with the conditions defined by articles 226-13 and 226-14 of the penal code).

During the research involving human individuals or at its end, the data collected on the persons participating
and sent to the sponsor by the investigators (or any other specialists) will be made anonymous.

Under no circumstances should the names or the addresses of persons concerned appear.

Only the first letter of the subjects surname and the first letter of their first name shall be recorded,
accompanied by a coded number specific to the study indicating the inclusion order of the subject.

The sponsor will ensure that each person participating in the research has given their written agreement

granting access to the individual data that concerns them and strictly necessary for the quality control of the
study.

12 QUALITY CONTROL AND ASSURANCE

A Clinical Research Associate (CRA) mandated by the sponsor will ensure the proper conduct of the study,
collection of written data, their documentation, recording and reporting, in accordance with the Standard
Operating Procedures put in place within the DRCI of the Hospices Civils de Lyon and in conformity with the
Good Clinical Practices as well as the current legal and regulatory provisions.
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The investigator and the members of their team will accept to make themselves available during the Quality
Control visits performed at regular intervals by the Clinical Research Associate. During these visits, the following
elements may be reviewed depending on the level of monitoring appropriate for the study and determined in
accordance with the SOPs of the sponsor:
Cat. 1 study, according to the monitoring plan

- Informed consent

- respect of the study protocol and the procedures defined therein

- quality of the data recorded in the case report form: accuracy, missing data, consistency of the data

with the source documents

- Management of the experimental treatments

- declaration of serious adverse events
All visits will be the subject of a written monitoring report and a follow-up letter addressed to the investigator
of the site visited and to the study coordinating structure.

Furthermore, the investigators agree to accept the quality control audits carried out by persons mandated by
the sponsor as well as inspections by the competent authorities. All data and all documents and reports may
be the subject of regulatory audits and inspections without the possibility of using medical secrecy as
opposition.

13 Ethical considerations

13.1 Competent authorities

The protocol, the written information sheet and the consent form for the study will be submitted to ethics
committee XX for an opinion (specify the ethics committee number after notification).

The notification of the favorable opinion from the EC will be sent to the study sponsor and the ANSM. The
sponsor will also send a study authorization request to the ANSM.

The sponsor undertakes to ensure that the start of the study only occurs after the favorable opinion of the EC
and the study authorization from the ANSM have been obtained.

13.2 Substantial modifications

In the event that a substantial modification is made to the protocol by the investigator, it will be approved by
the sponsor. Before its implementation, the latter must obtain a favorable opinion from the EC and an
authorization from the ANSM within the scope of their respective competencies. A new consent will be
collected from the people already participating in the study, if necessary.

13.3 Patient information and written consent form

Patients will be fully and faithfully informed, in a comprehensive manner, of the objectives and restrictions of
the study, of the potential risks, of the monitoring and security measurements required, of their right to decline
participation in the study, or of the possibility to withdraw at any moment.

All this information will be presented in the information sheet and informed consent form given to the patient.
The patient's free and informed written consent will be collected by the investigator or a doctor representing
them before the definitive inclusion into the study. A copy of the information notice and the consent form
signed by the two parties will be given to the patient, the investigator will keep the original.

13.4 Declaration of conformity

The sponsor and the investigator undertake to ensure that the study is conducted:

- in conformity with the protocol,

- in conformity with both the French and international good clinical practices currently in force,
- in conformity with the current French and international legal and regulatory provisions.

13.5 Exclusion period
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A simultaneous participation in another study can be possible if it does not interfere with the ongoing trial,
the patient should inform investigator about its participation.

At the end of the study there will be no exclusion period for the patient.

13.6 Compensation for the subjects and registration in the national register of people
participating in a cat. 1 interventional study on human individuals

No compensation is planned for the volunteers who accept to participate in the study. When the objective of
the study is related to the pathology of the subjects, registration in the national register of Volunteers
participating in a Biomedical Research (BRV) is not required.

14 MANAGEMENT AND STORAGE OF DATA

14.1 Electronic Case report form

The case report form will only include the data necessary for an analysis for a scientific publication. Other
patient data necessary for their follow-up outside of this study will be collated in their medical file.

All information required by the protocol should be recorded in the case report form. Data must be collected as
it is obtained and explicitly recorded in these case report forms. All missing data must be encoded.

This electronic case report form will be put in place in each center through an internet portal for recording the
data. A help document for using this tool will be provided to the investigators.

The investigator is responsible for the accuracy, quality, and pertinence of all the data entered. Furthermore,
during entry, these data are immediately verified thanks to coherence checks. As such, the investigator must
validate any value changes in the CRF. These changes are part of an audit trail. A reason is integrated as a
comment.

14.2 Electronic Data management

The Clinical Research Unit at the Pole Santé Publique will develop an electronic Case Report Form (Ennov Clinical
—Clinsight) to collect data for the study.

The study data will be computerized in conformity with the law concerning electronic data, files and civil
liberties (law 78-17 of 6 January 1978 modified by law 2004-801 of 6 August 2004). Data access will be restricted.

Electronic report forms will be available for each participating center. Electronic case report forms will be filled
via internet by the investigator. A user guide and an online training will be available to investigators.

The investigator is responsible for the accuracy, quality and relevance of all captured data. As such, it must
validate any changes in value in the eCRF. Data changes will be drawn in an audit trail and justified.

Patients’ eCRF will be printed at the end of study and will be archived by the investigator.

When entering data, system will be immediately run consistency checks.
Coherence controls will also be carried out using the SAS software.

14.3 CNIL

This study falls within the framework of the "Reference Methodology" (RM-001) under the provisions of article
54, paragraph 5 of modified law no. 78-17 from January 6 1978, related to information technology, files and
liberties. This alteration has been approved by the decision from January 5 2006 and modified on July 21 2016.
The Hospices Civils de Lyon, sponsor of the study, have signed a commitment of compliance to this "Reference
Methodology”.

14.4 Archiving

The following documents will be archived under the name of the study and under the responsibility of the
coordinating investigator or associated investigators in each site for 25 years.
- Protocol and annexes, possible amendments,
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- Original signed copies of the information and consent forms
- Individual data (certified copies of raw data)
- Follow-up documents and letters relating to the study

The sponsor is also responsible for organizing the storage of the statistical analyses and the final study report
for the required duration of archiving.

No moving or destruction can be carried out without the agreement of the sponsor. At the end of the 25 years,
the sponsor will be consulted for the destruction. All data, documents, and reports may be the subject of an
audit or inspection.

15 FUNDING AND INSURANCE

15.1 Study budget
The total budget is 512 734 € for 60 patients included.

Drugs will be provided by the company Boehringer Ingelheim International GmbH.

15.2 Insurance

The sponsor has subscribed to an insurance policy for the entire duration of the study, covering its own civil
liability as well as that of all the doctors involved in the realization of the study. It will also insure the full
compensation for harmful consequences of the research for the participating persons and their beneficiaries,
except with evidence, at their responsibility, that the damage is not attributable to their mistake or to that of
all consultants, without the possibility of being opposed to an act by a third party or the voluntary withdrawal
of the person who had initially consented to participate in the research.

The insurance contract was signed before the start of the study with the Société Hospitaliere d’Assurance
Mutuelle, 18 rue Edouard Rochet, 69008 Lyon, under the number 159.077.

16 RULES RELATING TO THE PUBLICATION

Scientific communications and reports related to this study will be carried out under the responsibility of the
study’s principal investigator with the agreement of the associated investigators. The co-authors of the report
and the publications will be the investigators and doctors involved, in proportion to their contribution to the
study, as well as the biostatistician, the methodologist and the associated researchers.

The publications rules will follow international recommendations (N Engl J Med, 1997; 336:309-315).

The study will be registered on the freely accessible clinical trials register (clinicaltrials.gov) before the inclusion
of the 1% patient.
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Appendix 1: Nosebleed monitoring grid

Nom :
Prénom :

FICHE DE SURVEILLANCE DES EPISTAXIS DANS LA MALADIE DE RENDU-OSLER

Né(e) le :

Inscrire dans la colonne correspondant au jour du mois, la durée en minutes de chaque épistaxis.

ANNEE :20

MOIS :

Jour 1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Episode 1

Episode 2

Episode 3

Episode 4

Episode 5

Episode 6

Episode 7

Episode 8

Total

PRISE DU TRAITEMENT

n et soir

Jour 1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Transfusion
(Nb CGR)

Noter la liste des événements que vous jugez importants survenus pendant cette période, la date de début et de fin, la prise d’autres traitements :

Date :

Commentaire :
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Appendix 2: The Epistaxis Severity Score (ESS)

Score de Sévérité (ESS) des épistaxis dans la maladie de Rendu Osler

Le but de ces questions est de colowler wn score de sévente des épistoxs [smignements de nez) pour les patients
gtteints de maladie de Rendu-Osler et participant & une tude de recherche. Pour plus dinformations sur lo

signification de ce soore, wewiller en discuter guec wtre meédecin

WVeuillez répondre 2 chacune des questions suivantes qui concernent vos saignements de nez AU COURS

DE CES 8 DERMIERES SEMAIMES. Merci de bien vouloir répondre 2 toutes les questions posées.

1. Aquelle fréquence avez-vous eu des ssignements de nez au cours des 2 derniers mois, I'UNE
PMAMIERE GEMERALE *

[0 Moins d'une fois par mois O une 3 trois fois par mois
O une fois par semaine O plugisurs fois par semaine
O une fois par jour O Plusizurs fois par jour

2. Combiendetempsaduré chaquessisnement de nezdansvotre casau coursdes 2 derniers

mais, IFUMNE MAMIERE GEMERALE 7

O <1mimute O 135 minutes
O 6315 minutes O 163 30 minutes
O =30 mintes

3. Comment décririez-vous I'intensite de vos sasignements de nez au cours des 2 derniers maois, IYUMNE

MMAMIERE GEMERALE *

O Généralemeantpasabondants

O Généralementabondants

4. Aver-vous demandé un avis médical pour vos szignements de nez au coursdes 2 dernier mais 7

O wnon O o

5. Etes-wvous actuellement anémiéle) [diminution desglobules rouges) ?

O won O ouwi

6. Awver-vous recu une transfusion de glabules rnugesSFl—fClFlQLlEMENT pourvos ssignementsde nez

au coursdes 2 derniers mais ?

O won O ouwi
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Appendix 3: Medical Outcomes Study 36-item Short Form (SF36) — 3 pages

i
i

=
-
.-
o

ate I Identific

(=]

QUESTIONNAIRE QUALITE DE VIE SF-36 w

1.- En gensral, dirtsz-vous gus voors saHeg o5

Excellenite Tits boniie Bajaie e Slminvnise
v v v v v
[ ] ] Ll O

2. —Par compararson 3 Pan dernter, commenr svalues-vous, salntenans, vooe sanes gensrale 7

Bien Ll peu ) Ui pev moms Bien mouns
e lleuge merlleure A peu paes Dequne bogme
mainienani matnie st L meérne miainienan mamienant
gue I'an que |'an que P'an que |'an e an
demier demier dernie diemier dermier

v v v v v

| li | |
L1 L) 4 . L

F-Leoy gusstions sutvantey portens sur loy scnvirds gue vouy powrris; avelr & foire au cows 4 "une journse
narmale. Votre etaf de sanee actusl vous Iimte-t-1l dany cex acnviees 7 51 ow, dane guslle mesure ?

Won état de hdon état de | Moo état dz sants
santé ma limite | santé ma limitz | ne ma limita pasdn
beaucoup un pau tout

a. Dians les activites exipeant un effort physigus
[MPOFTant cOMME COUFE, soulever dsr oRjsis
lourds, pratiguer der mports vialeniz

b. Dans les activiter moderess comme deplacer
une tabls, pazzer | aspivatenr, joysy aux guilles
ou au gajf

¢. FPour sonlever ou pansportsr dss sacs
i ari

4 Pour monter plusicurs stagss d pied

g. Pour maonter un seul etage a pied

F Pour me pencher, me meire 4 genoux ou
wACCroupir

E. Pour faire plus d 'un Kilometres 4 pisd

i Pour faire plus ds deux centz métres 4 pisd

L Pour faire cent metrss 4 pied

J. Pour prendre un bain op m habillsr
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combien de foiv aver-vous su Uune ou Uautre des difficultes

survaptes au travald ou dans vor autres activitey guoadiennes 8 cause de votre star de sanes physigus 7

Tout l=
temps

Laplupat | Parfois | Earement | Jamais

du temps

a. Aves-vous di consacrer Mo iHs de tsmps d
voirs travail ou d autrs activiss 7

b. Avez-vous accompli moins de choses gus
vous ! apriez voulu ?

¢. Avez-vous &t limitee) dans la nature devos
tdches ou devas auirs activies ?

4. Avez-vous su dela difficulte  accompli
votre travail ou vor auires acthites (par
exemple vour a-i-il fallu fowmir un gffort
supplementairs) 7

3.-Au cowrr dew guapre dermisres semaines, combien de foiv avez-vous eu Uune ou Uautre deow difficultes
surva utes au fravail ou dans vos g wres aciatds g uotidiennes § causede dtar de votre moral (comme Iz fair de

vous sertr deprimefe) ou guxiswsize)) 7

Tout la Parfois | Earement | Jamais

temnps

Laplupart
du temps

a. Avez-vous dil consacrer moins de tewps d
voirs travail ou d autres activiss 7

b. Avez-vous gacconpli moins de choses gus
vous | auriszs voulu 7

¢. Avez-vous fagvotre ravail ou vas autres
activités aves mains de som gu'a [ habitpde 7

6.-Au cours des g uatre dernisres semaines, dans guelle mesure votre stat physigue ou moral a- ¢-1 nus 4 vos
acovies soctales habituelles (famille, amis, voising ou awtre groups) 7

[0 Pas du tout [0 un patit pau

7.~ Au cours dex guatre dernisres semaings, a

Elc*llelu.-. s
légéres
v
O

Aciing
donlenr

v

léger

Douleurs

v
'. O

[0 movennamesnt [ beaucoup [ énormémesnt

veg-vous gprouvs des doulewrs plysigues?

Donlenrs
MOV ENNES

v

Doulengs trés
e nseEs

v
[k

Doulenrs

ImtEnses

v

L5
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.- Au cowrs des guatre dermiaes semainey, dans guslle mesure la doular a-t-elle nu & vos acoess habitusdles
(au ravail comme g la maison) 7

[0 Pas du tout [0 un petit peu O movennement O beaucoup [0 enormement
9 .- Cey guestions portert sur les g watre demmtares semarnes. Pour chacune dey guestions survantes, donnes lo

reponse gut 5" approchels pluv de la fagon domt vous vous Stes senafe). Au cowrs dov guire dernisres semaines
combien de fois :

Toutle | Laplupart| Parfois | FEarement | Jamais
temps du temps

4. Vous fies-vous sertife) plemis) d errain 7

b Avez-vous £t¢ trés neresx (zs) 7

€. Vous Etes-vous sentijs) oi deprimés qus yienne
pouvaitvous remonter ls moral 7

4. vous Etes-vous sentifs) calme ot sereinfel 7

&. Aves-vous ey beaucoup 4 enevgie?

£ vous Etes-vous sentifs) triste et demoralisefs) 7

E. Vous Etes-vous sentifs) spuks(sl st vidals) 7

h. vous étes-vous sentifs) hewrsux (el 7

[ vous ftes-vous sentifs) fafensis) 7

10 -Au cours dev guatre dernigres semaines, combien de foiv votre gtat phystous ou moral a-t-il mur & vos
ooty soctales (comme vistter des amis, des parents, ste) 7

O Tout la temps [0 La plupart du temps O parfois [ rarameant [ jamais

11 -Dans guelle mesure chacun des enonces survanty ext-tl VRAT oy FAUX dane votre cas ?

Tout 4 fait | Flutot Me sais pas | Plutotfaie | Touta
viais vrais fait faux

a. i mesembls gue je tombemalads unpeu plus
Sacilement gue lss autres

b. Je suiz en aussi bonne sante que les gens que
J& connais

¢. je m’attends 4 ce gue ma sants se deteriors

d Ma sante ext excellsnts

MERCIDE VERIFIER QUE VOUS AVEZ BIEN FOURNI UNE REFONSE FOUR CHACUNE DES

QUESTIONS.
NOUSVOUS REMERCIONS DE VOTRE COLLABORATION,
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Amendement 1
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EPICURE : Amendement 1

Efficacy of Nintedanib per os as a treatment for epistaxis in HHT disease

A national, randomized, multicenter phase Il study

EPICURE

N° d’enregistrement : 2019-002593-31

Modifications apportées (Texte en gras sur fond coloré)

Modifications

Ancienne version Protocole
Version 2 du 16/10/2019
(Version initiale)

Nouvelle version Protocole :
Version 3 du 17/07/2020
(Amendement 1)

Justification

§2.5 p27

In order to conduct the study as safe as possible
regarding hemorrhage risks, we decided:

1.

To exclude patients with cerebral
arteriovenous malformation (about 10%
of patients). All patients will have a
cerebral MRI before inclusion, if not done
within 5 years.

To exclude patients with active gastro-
intestinal bleeding or Gl ulcers.

To exclude patients with hemoptysis or
hematuria within 12 weeks prior to
inclusion.

Not to exclude patients without PAVMSs on
a CT scan (<5 years) or patients with
treated PAVMs (vascular treatment
according to recommendations) or
patients with small PAVM (<3mm) not

In order to conduct the study as safe as possible
regarding hemorrhage risks, we decided:

1.

To exclude patients with cerebral
arteriovenous malformation (about 10%
of patients). All patients will have a
cerebral MRI before inclusion, if not done
within 5 years.

To exclude patients with active gastro-
intestinal bleeding or Gl ulcers within 12
months prior to inclusion.

To exclude patients with hemoptysis or
hematuria within 12 weeks prior to
inclusion.

Not to exclude patients without PAVMSs on
a CT scan (<5 years) or patients with
treated PAVMs (vascular treatment
according to recommendations) or

Addition of details concerning
the history of gastrointestinal

ulcers
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accessible to a vascular treatment on CT patients with small PAVM (<3mm) not
scan within 1 year. accessible to a vascular treatment on CT
5. Not to exclude patients with hepatic AVM. scan within 1 year.
The presence of telangiectasia or hepatic 5. Not to exclude patients with hepatic AVM.
AVM is frequent (>80%) and in more than The presence of telangiectasia or hepatic
80% of cases patients are asymptomatic; AVM is frequent (>80%) and in more than
only 5 to 10% of patients have a severe 80% of cases patients are asymptomatic;
liver involvement leading to a high-output only 5 to 10% of patients have a severe
cardiac failure, but without hemorrhagic liver involvement leading to a high-output
risk. cardiac failure, but without hemorrhagic
risk.

§4.2p28 The list of randomization will be pre-established | The list of randomization will be pre-established ASS|gnat|.on 1S made
with neutral code (1 and 2), by the Pole de Santé | with neutral code (1 and 2), by the Péle de Santé automatically by the platform
publique at the Hospices Civils de Lyon — Clinical | publique at the Hospices Civils de Lyon — Clinical
Research Unit. The pharmacy will assign the | Research Unit. Fhe—pharmacy—will-assigh—the
treatment to the neutral code. treatment-to-the-neutral-code-

§5.2p31 Non-inclusion criteria Non-inclusion criteria Change of non-inclusion

e Patients with active gastro-intestinal (Gl)
bleeding or Gl ulcers

e Known inherited predisposition to
thrombosis or  thrombotic  events
(including stroke and transient ischemic
attack) within 12 months prior to
inclusion.

e Patients with active gastro-intestinal (Gl)
bleeding or Gl ulcers within 12 months
prior to inclusion

e Known inherited predisposition to
thrombosis or thrombotic events
(including stroke and transient ischemic
attack, excluded superficial venous
thrombosis) within 12 months prior to
inclusion.

criteria: addition of details
concerning the history of
gastrointestinal ulcers, and
thrombosis events
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§7.2 p36
Dy ol - Wk (W) D-84to D-56 oo Day (D) - Week (W) rDb;fs?zt?onj;) DO Correction of the table 2
) ' =Wz oowes) —W- g . )
. v which doesn’t match with the
- W Vi . Standard i
' Visit
visit tusion |rmsomsestion isi follow-up Ra:':;::\i::on conduct of the study
- described in § 7.3
nf orma tion H ki Infarmation X X
nformed Consent X Informed Consent X
incl usionfexcl vson criteria ke ¥ inclusion/exclusion criteria X X
Randomization A Randomization X
Dispe nsing treatments X Dispensing treatments X
Treatm ent (Oey 1to day 84) Treatment (Day 1 to day 84)
Diose agjustment Dose adjustment
Compliance Compliance
Blood transfusions colladion ® X Blood transfusions collection X
roningedion colledion ® L Iron injection collection X
Concomitantstreatments L L Concomitants treatments X X
AZESAEcollection A AE & SAE collection X
fpf“": -1 :“_: 2l Epistaxis grids (2)
ENT =xamination L ENT examination X
Clinical == mi nation b X . P
— . i " Clinical examination X
PP -
z sece EE:-E - e:;t e " " Blood pressure / heart rate X
- Eaneny ut_'ﬁ —= Zes=ge] Pregnancy Test (BHCG dosage) X
SF 350 ol gue stionnasine X - -
— - - SF36 Qol guestionnaire x
55 gue stion naire k! X - -
— ESS gquestionnaire X
Biod oy (v, Bepatic Lection, compliete o, i X X N
— - Biology [NFs, hepatic function, complete ione, ferritin) x
detvery o fiwo usn e pmanancy tests for monthly cheok (16w & 20w
K . * delivery of two urine pregnancy tests for monthly check (16w & 20w)
Table 2: synopsis of the study per patient ] . i
Table 2: synopsis of the study per patient
§7.3p37

Inclusion visit/Randomization (day 0)

The specific prescription sheet will be
filled in for drug dispensation (150 mg
capsules) by the pharmacist at the
hospital. A sufficient amount will be
dispensed for 2 weeks of treatments (+1
day), i.e. 30 capsules (1 bottle). A leaflet
will be given to patient with the drug; it
includes precautions for use and
recommendations in case of adverse
events. It will be clear to the patient that

Inclusion visit/Randomization (day 0)

The specific prescription sheet will be
filled in for drug dispensation (150 mg
capsules) by the pharmacist at the
hospital. A sufficient amount will be
dispensed for 2 weeks of treatments (+1
day), i.e. 30 capsules (1 bottle). A leaflet
will be given to patient with the drug; it
includes precautions for use and
recommendations in case of adverse
events. It will be clear to the patient that

Addition of lines on the
epistaxis grids to monitor
medication intake at each
visits.
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she/he should keep all the packages and
bring them back to the next visit. The
treatment will be start by the patient the
next morning at day 1.

e A clinical trial participation card will be
given to the patient. It will include phone
numbers if needed and in case of
emergency.

e A calendar will be given to the patient
with dates for next visits.

Follow-up visits

- Visit at 2 weeks, V2 (D14 +/- 1 day)

e Collection of the nosebleed grids filled in
by the patients during the first 2 weeks of
treatment (Appendix 1: Nosebleed
monitoring grid), if not filled in on line.
These grids include monitoring of studied
treatment administration.[...]

e The investigator will connect to Ennov’s
platform and new treatment number will
be allocated. The specific prescription
sheet will be filled in for drug dispensation

she/he should keep all the packages and
bring them back to the next visit. The
treatment will be start by the patient the
next morning at day 1. The patient must
tick each drug intake in the table
provided for this purpose on the epistaxis
grids.

A clinical trial participation card will be
given to the patient. It will include phone
numbers if needed and in case of
emergency.

A calendar will be given to the patient
with dates for next visits.

Epistaxis grids will be given to the patient
to record all episodes of nose bleed and
their duration if not completed on line.

Follow-up visits

Visit at 2 weeks, V2 (D14 +/- 1 day)

Collection of the nosebleed grids filled in
by the patients during the first 2 weeks of
treatment (Appendix 1: Nosebleed
monitoring grid), if not filled in on line.
These grids include monitoring of studied
treatment administration intake. [...]

The investigator will connect to Ennov’s
platform and new treatment number will
be allocated. The specific prescription
sheet will be filled in for drug dispensation
(150 mg capsules or 100 mg capsules
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(150 mg capsules or 100 mg capsules
according to tolerance) by the pharmacist
at the hospital. A sufficient amount will be
dispensed for 2 weeks of treatments (+1
day), i.e. 30 capsules (1 bottle).

Visit at 4 and 8 weeks, V3 (D28 +/- 1 day)
and V4 (D56 +/- 2 days).

Collection of the nosebleed grids filled in
by the patients during the last 4 weeks of
treatment (Appendix 1: Nosebleed
monitoring grid), if not filled in on line.
These grids include monitoring of
treatment administration.

The investigator will connect to Ennov’s
platform and new treatments numbers
will be allocated. The specific prescription
sheet will be filled in for drug dispensation
(150 mg capsules or 100 mg capsules
according to tolerance) by the pharmacist
at the hospital. A sufficient amount will be
dispensed for 4 weeks of treatments (+2
days), i.e. 60 capsules (2 bottles).

according to tolerance) by the pharmacist
at the hospital. A sufficient amount will be
dispensed for 2 weeks of treatments (+1
day), i.e. 30 capsules (1 bottle). The
patient must tick each drug intake in the
table provided for this purpose on the
epistaxis grids.

Epistaxis grids will be given to the patient
to record all episodes of nose bleed and
their duration if not completed on line.

Visit at 4 and 8 weeks, V3 (D28 +/- 1 day)
and V4 (D56 +/- 2 days).

Collection of the nosebleed grids filled in
by the patients during the last 4 weeks of
treatment (Appendix 1: Nosebleed
monitoring grid), if not filled in on line.
These grids include monitoring of
treatment administration intake.

The investigator will connect to Ennov’s
platform and new treatments numbers
will be allocated. The specific prescription
sheet will be filled in for drug dispensation
(150 mg capsules or 100 mg capsules
according to tolerance) by the pharmacist
at the hospital. A sufficient amount will be
dispensed for 4 weeks of treatments (+2
days), i.e. 60 capsules (2 bottles). The
patient must tick each drug intake in the
table provided for this purpose on the
epistaxis grids.
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- Visit at the end of the treatment at 12
weeks, V5 (D84 up to 94)

e Epistaxis grids will be given to the patient
to record all episodes of nose bleed and
their duration if not completed on line.

- Visit at the end of the treatment at 12
weeks, V5 (D84 up to 94)

e Epistaxis grids will be given to the patient
to record all episodes of nose bleed and
their duration if not completed on line.

§8.2.2

Serious adverse event reporting

The investigator faxes at +33 (0)4 72 11 51 90 a
SAE form dated and signed, with at least these 4
points which are mandatory to submit the SAE:

e An investigator

e A subject

e An experimental product (if applicable)

* An adverse event

The patient who has experienced a SAE must
be followed until complete resolution,
stabilization at an acceptable threshold
according to the investigator or recovery to
the previous state, even if the patient has
been withdrawn from the trial. The
investigator has to inform the sponsor by fax
on +33 (0)4 72 11 51 90 using the form (check
the box: M follow-up).

Serious adverse event reporting

The investigator validates dates and sends the
SAE form, by email via eCRF to drci.eig-
vigilance@chu-lyon.fr, with at least these 4
criteria which are mandatory to submit the SAE:
The i . : 33 {0}4 72 11 51 99
SAEferm-detedond-sizhed —withatleastthese 4
. hi benit the SAE:

e An investigator

¢ A subject

¢ An experimental product (if applicable)

¢ An adverse event

The patient who has experienced a SAE must
be followed until complete resolution,
stabilization at an acceptable threshold
according to the investigator or recovery to
the previous state, even if the patient has

Change of procedure.
SAE declaration was included
in the eCRF.
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been withdrawn from the trial. Fhe

vestigator-has-to-inform-the sponsor-byfax
on+33{0)4-72 11 51 90 using the form{check

the-bex-M-follow-up)- The investigator has to

inform the sponsor by completing the eCRF,
then email to via eCRF to drci.eig-
vigilance@chu-lyon.fr (fulfill the part
corresponding to follow-up (FU) with the
name, the date and the signature in eCRF).

If the eCRF is unavailable, the investigator
can scan the SAE form signed and dated and
send it by email to drci.eig-vigilance@chu-
lyon.fr or by fax on 04 72 11 51 90. It must
specify in the subject line of the email
“STUDY NAME-Severity criterion * -N°
patient center”.

* to be filled according to the severity
criterion selected in the EIG notification form

§8.2.7 et ' o ~ Flow Chart update to match
h the text in the protocol
fﬁidiaw reporting Notification grade > 3 CTCAE SAE related ﬁfﬂEM_e reporting Notification grade > 3 CTCAE SAE related
to the sponsor ;[:;:i:;v‘ nose bleeding, anemia, transfusions are notified if to the sponsor ;:::E‘,ﬂ,;v nose bleeding, anemia, transfusions are notified i
ESI AES Ga t
AE collction e A e AE collection Speci: e esding snd e s T ST S
In the CRF but collected in CRF as endpoints criteria n the CRF but collected in CRF as endpoints criteria
Figure 15 : Adverse Event Flow Chart Figure 15 : Adverse Event Flow Chart

8.4.2 p47 The expectedness or unexpectedness of a The expectedness or unexpectedness of a | New version of IB for Ofev®,
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suspected serious adverse reaction is

assessed from:

- Investigational Drug Reference
Document n°1: Summary of Product
Characteristics (SmPC) of OFEV®
(Nintedanib)

- Investigators’ brochure, doc. N°
c01783972-11 version 16. Any updates,
transmitted by BI, will be communicated
to all investigators.

suspected serious adverse reaction is

assessed from:

- Investigational Drug Reference
Document n°1: Summary of Product
Characteristics (SmPC) of OFEV®
(Nintedanib)

- Investigators’ brochure, doc. N°
c01783972-15% version 176. Any
updates, transmitted by BI, will be
communicated to all investigators.

change of the RSI.

§9.2

Description of the statistical methods

Study populations

The intention-to-treat population is defined as all
included patients having started the treatment.
The per protocol population is defined as all

included patient without major protocol
deviation. A flow chart will present the
population.

Description of the statistical methods

Study populations

The intention-to-treat population is defined as all
included patients having started the treatment.
The per protocol population is defined as all
included patient witheut—major—protecel who
have received at least 80% of the total
treatment, that is to say at least 134 capsules
(from day 1 to day 84) and without permanent
discontinuation prescribed by the investigator. In
case of wrong treatment allocation: the patient
will be excluded from PP population if he was in
placebo group and he received nintedanib
treatment; if he was in nintedanib group and
received placebo, he could be included in the PP
population as long as he received at least 80% of
the total treatment. A flow chart will present the
population.

Addition of definition for the
study population.

Modifications

Ancienne version Notice d’'information et
consentement
Version 2 du 16/10/2019

Nouvelle version :
Version 3 du 17/07/2020
(Amendement 1)

Justification




EPICURE

Amendement 1

17/07/2020

(Version initiale)

P6

Quels sont les

bénéfices, les

risques et les
contraintes liés a

votre
participation ?

Les effets secondaires attendus du nintedanib
sont ceux qui ont été déja observés avec ce
traitement, c’est a dire pour les plus fréquemment
rapportés: des troubles gastro-intestinaux :
diarrhées, nausées, vomissements ; des douleurs
abdominales ; une baisse d’appétit ; la perte de
poids ; une augmentation du taux d’enzymes
hépatiques.

Les effets secondaires attendus du nintedanib
sont ceux qui ont été déja observés avec ce
traitement, c’est a dire pour les plus fréquemment
rapportés: des troubles gastro-intestinaux :
diarrhées, nausées, vomissements ; des douleurs
abdominales ; une baisse d’appétit ; la perte de
poids ; une augmentation du taux d’enzymes
hépatiques. Des maux de téte et des éruptions
cutanées ont également été rapportés.

Following the IB update
(V17), new adverse events
have been added
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EPICURE : Amendement 2

Efficacy of Nintedanib per os as a treatment for epistaxis in HHT disease
A national, randomized, multicenter phase Il study

EPICURE

N° d’enregistrement : 2019-002593-31

Modifications apportées (Texte en gras sur fond coloré)

Modifications

Ancienne version Protocole
Version 3 du 17/07/2020
(Amendement 1)

Nouvelle version Protocole :
Version 4 du 24/03/2022
(Amendement 2)

Justification

§ 1.6 pl4

Pharmacist

Dr Stéphane EMERY

Service pharmaceutique — Secteur Essais cliniques
Groupement Hospitalier Est - 59, Bd Pinel - 69677
BRON

04 72357550

stephane.emery@chu-lyon.fr

Dr Caroline GERVAISE

Service pharmaceutique — Secteur Essais cliniques
Groupement Hospitalier Est

59, Bd Pinel

69677 BRON

0472357550

caroline.gervaise@chu-lyon.fr

Dr Caroline GERVAISE

Service pharmaceutique — Secteur Essais cliniques
Groupement Hospitalier Est

59, Bd Pinel

69677 BRON

0472357550

caroline.gervaise@chu-lyon.fr

Le Dr Stéphane Emery a quitté
le service
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§7.1p 35

Study calendar

Duration of the inclusion period: 24 months
Length of the participation of each patient: 24
weeks, i.e. about 6 months (from 158 to 178 days).
Total duration of the study: 30 months

Start of inclusions: Second quarter 2019

Study calendar

Duration of the inclusion period: 30 months
Length of the participation of each patient: 24

weeks, i.e. about 6 months (from 158 to 178 days).

Total duration of the study: 36 months
Start of inclusions: june 2020

Le rythme des inclusions a été
moins important par rapporta
nos prévisions (impact de la
période “COVID”)




