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Public summary of opinion on orphan designation

Synthetic double-stranded siRNA oligonucleotide directed against claudin-5
complexed with polyethyleneimine (prior to administration of doxorubicin) for
the treatment of glioma

On 8 November 2012, orphan designation (EU/3/12/1065) was granted by the European Commission
to Avena Therapeutics Ltd, Ireland, for synthetic double-stranded siRNA oligonucleotide directed
against claudin-5 complexed with polyethyleneimine (prior to administration of doxorubicin) for the
treatment glioma.

What is glioma?

Glioma is a type of brain tumour that affects the ‘glial’ cells (the cells that surround and support the
nerve cells). Patients with glioma can have severe symptoms, but the types of symptoms experienced
depend on where the tumour develops in the brain. Symptoms can include headaches, nausea (feeling
sick), loss of appetite, vomiting, and changes in personality, mood, mental capacity and concentration.
About a fifth of patients with glioma have seizures (fits) for months or years before the disease is
diagnosed.

Glioma is a long-term debilitating and life-threatening disease because of the severe damage to the
brain and is associated with poor long-term survival.

What is the estimated number of patients affected by the condition?

At the time of designation, glioma affected less than 2.2 in 10,000 people in the European Union (EU)".
This is equivalent to a total of fewer than 111,000 people, and is below the ceiling for orphan
designation, which is 5 people in 10,000. This is based on the information provided by the sponsor and
the knowledge of the Committee for Orphan Medicinal Products (COMP).

“Disclaimer: For the purpose of the designation, the number of patients affected by the condition is estimated and assessed
on the basis of data from the European Union (EU 27), Norway, Iceland and Liechtenstein. This represents a population of
506,300,000 (Eurostat 2011).
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What treatments are available?

At the time of designation, several medicines were authorised for the treatment of glioma in the EU.
Treatments for glioma included surgery, radiotherapy (treatment with radiation), and chemotherapy
(medicines to treat cancer) to improve survival. Patients also received treatments for the symptoms of
glioma, including corticosteroids to reduce pressure within the skull and medicines to prevent seizures.

The sponsor has provided sufficient information to show that the medicine might be of significant
benefit for patients on the basis of studies in experimental models showing that the medicine might
prolong survival and reduce tumour size. This assumption will need to be confirmed at the time of
marketing authorisation, in order to maintain the orphan status.

How is this medicine expected to work?

This medicine is expected to be given before the anticancer medicine doxorubicin. The medicine makes
the blood-brain barrier more permeable, allowing sufficient amounts of doxorubicin to pass into the
brain so that it can only work against the cancer cells in glioma.

The medicine is made up of a small strand of synthetic genetic material, called ‘small interfering RNA’
(siRNA), which interferes with the functioning of certain genes. The siRNA in the medicine is designed
to target the gene for the protein claudin-5 at the blood-brain barrier, thereby blocking its production.
Claudin-5 is responsible for the tight junctions between the cells in the barrier. By blocking claudin-5,
the medicine is expected to increase the permeability of the blood brain barrier, allowing doxorubicin to
reach the glioma cells in the brain.

What is the stage of development of this medicine?

At the time of submission of the application for orphan designation, the evaluation of the effects of the
medicinal product in experimental models was ongoing.

At the time of submission, no clinical trials with the medicinal product in patients with glioma had been
started.

At the time of submission, the medicinal product was not authorised anywhere in the EU for glioma or
designated as an orphan medicinal product elsewhere for this condition.

In accordance with Regulation (EC) No 141/2000 of 16 December 1999, the COMP adopted a positive
opinion on 5 October 2012 recommending the granting of this designation.

Opinions on orphan medicinal product designations are based on the following three criteria:
e the seriousness of the condition;
e the existence of alternative methods of diagnosis, prevention or treatment;

e either the rarity of the condition (affecting not more than 5 in 10,000 people in the EU) or
insufficient returns on investment.

Designated orphan medicinal products are products that are still under investigation and are
considered for orphan designation on the basis of potential activity. An orphan designation is not a
marketing authorisation. As a consequence, demonstration of quality, safety and efficacy is necessary
before a product can be granted a marketing authorisation.
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For more information

Sponsor’s contact details:

Avena Therapeutics Ltd

Room G48

Trinity Research and Innovation,

Trinity College

Dublin 2

Ireland

Telephone: +353 1 8961547

E-mail: Pete.Humphries@avenatherapeutics.com

For contact details of patients’ organisations whose activities are targeted at rare diseases see:

e Orphanet, a database containing information on rare diseases which includes a directory of
patients’ organisations registered in Europe.

e European Organisation for Rare Diseases (EURORDIS), a non-governmental alliance of patient

organisations and individuals active in the field of rare diseases.
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Translations of the active ingredient and indication in all official EU
languages®, Norwegian and Icelandic

Language

Active ingredient

Indication

English

Bulgarian

Czech

Danish

Dutch

Estonian

Finnish

French

German

Greek

Hungarian

Italian

Latvian

Synthetic double-stranded siRNA oligonucleotide
directed against claudin-5 complexed with
polyethyleneimine (prior to administration of
doxorubicin)

CuHTeTnYeH aBoMHocnupaneH siPHK onnroHykneotua,
HaCoYeH cpeLly KnayauH-5 B KOMIJIEKC C
NONUETUIEHUMUH (NPEAU NPUIOXKEHUE Ha
AOKCcopybuumH)

Synteticky dvouretézcovy siRNA oligonukleotid namifeny
proti claudinu-5 v komplexu s polyethyleneiminem (pied
podanim doxorubicinu)

Syntetisk dobbeltstrenget siRNA oligonukleotid rettet
mod claudin-5, i kompleks med polyethyleneimin (forud
for doxorubicin administration)

Synthetisch dubbelstrengig siRNA oligonucleotide gericht
tegen claudine-5 gecomplexeerd met polyethyleneimine
(voorafgaand tot toediening van doxorubicine)
Sunteetilise kaheahelalise siRNA oligonukleotiid
suunatud klaudiin-5 polietileeneneimiini kompleski
vastu (enne doksorubitsiini manustamist)

Synteettinen, kaksijuosteinen siRNA oligonukleotidi, joka
on kohdennettu polyetyleeni-iminiin yhdistettya
klaudiini-5:tté& vastaan (annettavaksi ennen
doksorubisiinia)

Aggregat de double-brin si-ARN dirige contre la
Claudine-5 et de polyéthyléneimine (avant
administration de doxorubicine)

Synthetisches doppelstréngiges siRNA Oligonukleotid
gegen Claudin-5, komplexiert mit Polyethyleneimine
(Vor einer Verabreichung von Doxorubicin)

SUVOETIKO dikKAwWVO OAlYOVOUKAEOTIDIO SIRNA nou €vavri
TNG KAWVTIVNG-5 CUPNAEYHEVO Pe noAualUAeveidivn (npiv
and Tn xopriynon d0&0pounniIKiving)

Claudin-5-re hato polietilénimin és szintetikus kettds-
lancu siRNS oligonukleotid komplex (doxorubicin kezelés
el6tt)

Oligonucleotide sintetico siRNA a doppia catena diretto
contro la Claudina 5 complessato con polietileneimina
(prima della somministrazione di doxorubicina)
Sintétisks dubultkézu siRNS oligonukleotids vérsts pret
klaudina-5 kompleksu ar polietiléniminu (pirms
doksirubicina ievades)

1 At the time of designation
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Language

Active ingredient

Indication

Lithuanian

Maltese

Polish

Portuguese

Romanian

Slovak

Slovenian

Spanish

Swedish

Norwegian

Icelandic

Sintetinis dvigrandis siRNR oligonukleotidas nukreiptas
pries klauding — 5 prijungtas prie polietilenemino (prie$
doksorubicino paskyrima)

Oligonukleotide sintetiku tas-siRNA b’katina doppja
dirett kontra claudin-5 maghqud ma’ polyethyleneimine
(gabel ma jigi amministrat doxorubicin)

Kompleks syntetycznego dwuniciowego oligonukleotydu
siRNA przeciw klaudynie 5 i polietylenoiminy (przed
podaniem doksorubicyny)

Oligonucleotideo sintético siRNA de cadeia dupla dirigido
contra a claudina-5 complexada com polietilenoimina
(antes da administracdo de doxorubicina)
Oligonucleotid sintetic ARNsi dublu catenar directionat
impotriva claudin-5 complexat cu polietilenimina (inainte
de administrarea de doxorubicina)

Synteticky dvojvlaknovy oligonukleotid siDNA zamerany
proti klaudinu-5 v komplexe s polyetyléniminom (pred
podanim doxorubicinu)

Sinteti¢ni dvojno-veriZni siRNK oligonukleotid usmerjen
proti klavdinu-5, povezanim z polietileneiminom (pred
dajanjem doksorubicina)

Oligonucleotideo sintetico siARN bicatenario dirijido
contra la Claudina -5 complejado con polietilencimina
(antes de la administracion de doxorubicina)

Syntestisk dubbelstrangad siRNA oligonukleotid riktad
mot claudin-5 i komplex med polyetylenimin (fére
administrering av doxorubicin)

Syntetisk dobbelttradet siRNA oligonukleotid rettet mot
claudin-5 i kompleks med polyetylenimin (far
administrering av doksorubicin)

Tilbuid tvi-strengja siRNA 6ligonukledtio sem beinist
gegn claudin-5 samsett med polyethyleneimini ( fyrir
gjof doxérubicins)
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