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Public summary of opinion on orphan designation
(2S)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-dioxido-5-phenyl-
2,3,4,5-tetrahydro- 1,2,5-benzothiadiazepin-8-yl]Joxy}acetyl)amino]-2-(4-
hydroxyphenyl)acetyl]Jamino}butanoic acid for the treatment of Alagille
syndrome

On 9 August 2012, orphan designation (EU/3/12/1040) was granted by the European Commission to
Albireo AB, Sweden, for (2S)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-dioxido-5-phenyl-2,3,4,5-
tetrahydro- 1,2,5-benzothiadiazepin-8-ylJoxy}acetyl)amino]-2-(4-
hydroxyphenyl)acetyl]Jamino}butanoic acid for the treatment of Alagille syndrome.

What is Alagille syndrome?

Alagille syndrome is an inherited developmental disorder, caused by a mutation in a gene (called JAG1)
that is involved in the development of the embryo within the womb. This causes problems with early
development leading to abnormalities in various parts of the body.

Most patients with this disorder have liver abnormalities resulting from having too few bile ducts. Bile
ducts transport fluid called bile from the liver to the intestines, where it is used to help digest fats. Due
to the reduced number of ducts, bile builds up in the liver and damages the liver tissue. Other common
abnormalities include heart conditions such as pulmonary stenosis (narrowing of the pulmonary artery
through which blood flows from the heart to the lungs), abnormally shaped bones including those of
the face and spine, and abnormalities of the eye. Patients with this syndrome may have distinctive
facial features such as a prominent forehead, deep-set eyes and a straight or saddle-shaped nose.

Alagille syndrome is a long-term debilitating and life-threatening disease due to liver and heart
problems.

What is the estimated number of patients?

At the time of designation, Alagille syndrome affected not more than 0.3 in 10,000 people in the
European Union (EU)”. This is equivalent to a total of not more 15,000 people, and is below the ceiling

“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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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).

What treatments are available?

No satisfactory methods of treatment were authorised in the EU at the time of orphan designation.
Different treatments were used to improve the functioning of the heart and to reduce the effects of
impaired liver function.

How is this medicine expected to work?

The medicine is expected to reduce the amount of bile acid (a major component of bile) in the liver. It
is expected to do so by interfering with the process by which most bile acids in the intestines are
recovered and delivered back to the liver through the blood.

This medicine is thought to act locally on the intestines, blocking certain channels called ileal bile acid
transporters through which the bile acids leave the intestine to reach the blood vessels that carry them
back to the liver. By blocking these channels, the medicine is expected to help reduce the amount of
bile in the liver, thereby reducing the liver damage seen in patients with Alagille syndrome.

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
medicine in experimental models was ongoing.

At the time of submission, no clinical trials with the medicine in patients with Alagille syndrome had
been started.

At the time of submission, the medicine was not authorised anywhere in the EU for Alagille syndrome
or desighated 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 11 July 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:

Albireo AB

Arvid Wallgrens Backe 20

S-413 46 Gothenburg

Sweden

Telephone: +46 31 741 14 80
Telefax: +46 31 820223

E-mail: info@albireopharma.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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http://www.orpha.net/consor/cgi-bin/index.php
http://www.eurordis.org/content/rare-disease-patient-organisations

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

(29)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-
dioxido-5-phenyl-2,3,4,5-tetrahydro- 1,2,5-
benzothiadiazepin-8-yl]Joxy}acetyl)amino]-2-(4-
hydroxyphenyl)acetyl]Jamino}butanoic acid
(29)-2-{[(2R)-2-[({[3,3-ambyTnn-7-(MetnnTno)-1,1-
ANOKCMA0-5-theHnn-
2,3,4,5-TeTpaxmapo-1,2,5-6eH30TMagnasenmnH-8-
nnjokcu}auetTua)ammHo]-2-
(4-xnppokcndeHnn)avetmn]ammHo}bytaHoeBa
KucenuHa
(29)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-
dioxido-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-
yl]Joxy}acetyl)amino]-2-
(4-hydroxyphenyl)acetyl]Jamino} butanova kyselina
(29)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-
dioxido-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-
yl]Joxy}acetyl)amino]-2-
(4-hydroxyphenyl)acetyl]Jamino}butansyre
(29)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-
dioxido-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-
yl]Joxy}acetyl)amino]-2-
(4-hydroxyphenyl)acetyl]amino}butanoiczuur
(29)-2-{[(2R)-2-[({[3,3-dibutuul-7-(metuulthio)-1,1-
dioksido-5-fentul-
2,3,4,5-tetrahiidro-1,2,5-benzothiadiazepiin-8-
udlloksu}atsetutll)amino]-2-
(4-hudroksufentdl)atsetitl]Jamino}butaanhape
(29)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-
dioxido-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-
yl]Joxy}acetyl)amino]-2-
(4-hydroxyphenyl)acetyl]Jamino}butanoic acid
(29)-2-{[(2R)-2-[({[3,3-dibutyl-7-(méthylthio)-1,1-
dioxido-5-phényl-
2,3,4,5-tétrahydro-1,2,5-benzothiadiazépine-8-
yl]loxy}acétyl)amino]-2-
(4-hydroxyphényl)acétyl]Jamino}butanoic acide
(29)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-
dioxido-5-phenyl-2,3,4,5-tetrahydro- 1,2,5-
benzothiadiazepin-8-yl]Joxy}acetyl)amino]-2-(4-
hydroxyphenyl)acetyl]Jamino}buttersaure
(2S)-2-{[(2R)-2-[({[3,3-01BoUTUNO-7-(EBUABEIO)-1,1-
010&€100-5-Paivulo-
2,3,4,5-TpaTtpaidpo-1,2,5-Bevlobeiadialenivo-8-
yl]o&u}akeTuAo)auivo]-2-
(4-udpo&uPalvulo)akeTuA]apivo FBouTavoiko o&u
2S)-2-{[(2R)-2-[({[3,3-dibutil-7-( metiltio)-1,1-
dioxid-5-fenil — 2,3,4,5- tetrahidro-1,2,5-
benzotiadiazepin-8-ilJoxy} acetil)amino]-2-(4-
hidroxifenil) acetilJamino}butansav

1 At the time of designation
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Hoito Alagille oireyhtyma

Traitement du syndrome
d'Alagille
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Oepaneia Tou cuVdPOHOU
Alagille
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Language

Active ingredient

Indication

Italian

Latvian

Lithuanian

Maltese

Polish

Portuguese

Romanian

Slovak

Slovenian

Spanish

Swedish

Norwegian

(25)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-
dioxido-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-
yl]Joxy}acetyl)amino]-2-
(4-hydroxyphenyl)acetyl]amino} acido butanoicO
(25)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-
dioxido-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-
yl]Joxy}acetyl)amino]-2-
(4-hydroxyphenyl)acetyl]Jamino}butanoic acid
(29)-2-{[(2R)-2-[({[3,3-dibutil-7-(metiltio)-1,1-
dioksido-5-fenil-
2,3,4,5-tetrahidro-1,2,5-benzotiadiazepin-8-
ilJoksi}acetil)amino]-2-
(4-hidroksifenil)acetilJamino}sviesto rugstis
(25)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-
dioxido-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-
yl]Joxy}acetyl)amino]-2-
(4-hydroxyphenyl)acetyl]Jamino}butanoic acid

Kwas (2S)-2-{[(2R)-2-[({[3,3-dibutyl-7-(metylotio)-
1,1-dioksydo-5-fenyl-
2,3,4,5-tetrahydro-1,2,5-benzotiadiazepin-8-
yl]oksy}acetyl)amino]-2-
(4-hydroksyfenyl)acetyl]amino}butanowy

Acido butandico (2S)-2-{[(2R)-2-[({[3,3-dibutil-7-
(metiltio)-1,1-dioxido-5-fenil-
2,3,4,5-tetrahidro-1,2,5-benzotiadiazepina-8-
ilJoxi}acetil)amino]-2-

(4-hidroxifenil)acetilJamino}

Acid (25)-2-{[(2R)-2-[({[3,3-dibutil-7-(metiltio)-1,1-
dioxido-5-fenil-
2,3,4,5-tetrahidro-1,2,5-benzotiadiazepin-8-
ilJoxi}acetil)amino]-2-
(4-hidroxifenil)acetilJamino}butanoic
(25)-2-{[(2R)-2-[({[3,3-dibutyl-7-(metyltio)-1,1-
dioxido-5-fenyl-
2,3,4,5-tetrahydro-1,2,5-benzotiadiazepin-8-
yl]Joxy}acetyl)amino]-2-
(4-hydroxyfenyl)acetyl]Jamino}butanova kyselina
(29)-2-{[(2R)-2-[({[3,3-dibutil-7-(metiltio)-1,1-
dioksido-5-fenil-
2,3,4,5-tetrahidro-1,2,5-benzotiadiazepin-8-
ilJoksi}acetil)amino]-2-
(4-hydroksifenil)acetilJamino}butanojka kislina
Acido (2S)-2-{[(2R)-2-[({[3,3-dibutil-7-(metiltio)-1,1-
dioxido-5-fenil-
2,3,4,5-tetrahidro-1,2,5-benzothiadiazepin-8-
ilJoxi}acetil)amino]-2-
(4-hidroxifenil)acetilJamino}butanoico
(25)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthio)-1,1-
dioxido-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-
yl]Joxy}acetyl)amino]-2-
(4-hydroxyphenyl)acetyl]amino}butanoic acid
(25)-2-{[(2R)-2-[({[3,3-dibutyl-7-(metyltio)-1,1-
dioksido-5-fenyl-
2,3,4,5-tetrahydro-1,2,5-benzotiadiazepin-8-
yl]oksy}acetyl)amino]-2-
(4-hydroksyfenyl)acetyl]Jamino}butansyre
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Language Active ingredient Indication

Icelandic (29)-2-{[(2R)-2-[({[3,3-dibutyl-7-(methylthi®)-1,1- Medferd a Alagille heilkenni
dioxid6-5-phenyl-
2,3,4,5-tetrahydro6-1,2,5-benzéthiadiazepin-8-
yl]loxy}acetyl)amind]-2-
(4-hydroxyphenyl)acetyl]Jaminé}biatanoik syra
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