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Public summary of opinion on orphan designation
Synthetic double-stranded siRNA oligonucleotide directed against
hydroxyacid oxidase 1 mMRNA and covalently linked to a ligand containing
three N-acetylgalactosamine residues for the treatment of primary
hyperoxaluria

On 21 March 2016, orphan designation (EU/3/16/1637) was granted by the European Commission to
Alnylam UK Limited, United Kingdom, for synthetic double-stranded siRNA oligonucleotide directed
against hydroxyacid oxidase 1 mRNA and covalently linked to a ligand containing three N-
acetylgalactosamine residues for the treatment of primary hyperoxaluria.

What is primary hyperoxaluria?

Primary hyperoxaluria is an inherited disease caused by the lack of certain enzymes needed to
breakdown a substance called glyoxylate in the body. Patients with primary hyperoxaluria have high
levels of oxalate in the urine, because glyoxylate instead of being converted into the amino acid glycine
is converted into excess oxalate. Oxalate can form calcium oxalate deposits, which can cause stones in
the kidney and urinary tract (structures that carry urine) as well as injury to other organs such as the
heart, eyes, bones and skin. Characteristic symptoms of the disease include blood in the urine, tummy
pain and frequent urinary tract infections.

Primary hyperoxaluria is long-term debilitating and life threatening because of the high rate of kidney
failure seen in patients with the condition.

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

At the time of designation, primary hyperoxaluria affected approximately 0.05 in 10,000 people in the
European Union (EU). This was equivalent to a total of around 2,600 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 28), Norway, Iceland and Liechtenstein. This represents a population of
513,700,000 (Eurostat 2016).
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What treatments are available?

At the time of designation, no satisfactory methods were authorised in the EU for treating primary
hyperoxaluria. Different treatments were used to prevent the accumulation of calcium oxalate such as
dietary changes, drinking plenty of fluids and taking vitamin B6. Kidney and liver transplantation have
been possible options in certain cases.

How is this medicine expected to work?

This medicine is expected to reduce the body’s production of glyoxylate, the substance that is
converted to oxalate in patients with primary hyperoxaluria. Normally, production of glyoxylate is
regulated by an enzyme called hydroxyacid oxidase (also known as glycolate oxidase). The medicine is
designed to attach specifically to genetic material in the cell responsible for the production of
hydroxyacid oxidase. This blocks production of the enzyme so that less glyoxylate is created, thereby
reducing the production of oxalate. Therefore, the chance of forming calcium oxalate deposits is
reduced.

What is the stage of development of this medicine?

The effects of the medicine have been evaluated in experimental models.

At the time of submission of the application for orphan designation, no clinical trials with the medicine
in patients with primary hyperoxaluria had been started.

At the time of submission, the medicine was not authorised anywhere in the EU for primary
hyperoxaluria 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 18 February 2016 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:

Contact details of the current sponsor for this orphan designation can be found on EMA website, on the
medicine’s rare disease designations page.

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.ema.europa.eu/ema/index.jsp?curl=pages/medicines/landing/orphan_search.jsp&mid=WC0b01ac058001d12b
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

languages®, Norwegian and Icelandic

Language

Active ingredient

in all official EU

Indication

English

Bulgarian

Croatian

Czech

Danish

Dutch

Estonian

Finnish

French

German

Synthetic double-stranded siRNA oligonucleotide
directed against hydroxyacid oxidase 1 mRNA and
covalently linked to a ligand containing three N-
acetylgalactosamine residues

CuHTeTMYEH aBOoMHOBepMXeH SiPHK onuroHykneua
Haco4yeH cpewy MPHK Ha xuapoKkcukucena okcuaasa 1,
KOBA/IEHTHO CBbP3aH C IMraHa, CbAbpiKall Tpu
ocTtaTbka oT N-aueTusiranakro3aMmuH

Sintetski dvostruki lanac siRNA oligonukleotida
usmjeren protiv hidroksikiselinske oksidaze 1 mRNA
koja je kovalentno vezana na ligand koji sadrzi tri
ostataka N-acetilgalaktozamina

Synteticky dvouvlaknovy oligonukleotid siRNA
nasmérovany proti hydroxykyseliné oxidazy 1 mRNA,
ktery je kovalentné spojeny s ligandem obsahujicim tfi
rezidua N-acetylgalaktosaminu

Syntetisk dobbeltstrenget siRNA oligonukleotid rettet
mod hydroxysyre oxidase 1 mRNA, som er kovalent
bundet til en ligand indeholdende tre N-
acetylgalactosamin rester

Synthetisch dubbelstrengig siRNA oligonucleotide
gericht tegen hydroxyzuur oxidase 1 mRNA dat
covalent gebonden is aan een ligand die drie N-
acetylgalactosamine resten bevat

Sunteetiline kaheahelaline siRNA oligonukleotiid, mis
on suunatud hudroksuhappe okstuidaasi 1 mRNA vastu
ja mis on kovalentselt seotud kolme N-
atsetutlgalaktosamiini jaéki sisaldava ligandiga
Synteettinen, hydroksidi-oksidaasi 1 mRNA:ta vastaan
suunnattu kaksijuosteinen siRNA-oligonukleotidi. Tama
oligonukleotid on kovalenttisesti yhdistetty ligandiin,
joka sisaltaa kolme N-asetyyligalaktosamiini tahdetta.
Oligonucléotide siRNA double brin synthétique dirigé
contre ’ARNm de I'hydroxyacide oxydase 1 lié de
maniére covalente a un ligand contenant trois résidus
N-acétylgalactosamine

Synthetisches doppelstrangiges siRNA-Oligonukleotid
gegen Hydroxysaure-Oxidase 1 mRNA, kovalent
verknuft mit einem Liganden, der drei N-
Acetylgalactosamin Reste enthélt

1 At the time of designation

Treatment of primary
hyperoxaluria

JleyeHue Ha NbpBMYHA
Xurepokcanypus

LijeCenje primarne
hiperoksalurije

Lécba primarni hyperoxalurie

Behandling af primeer
hyperoxaluri

Behandeling van primaire
hyperoxalurie

Esmase huperoksaluuria ravi

Primaarisen hyperoksalurian
hoito

Traitement de I’hyperoxalurie
primaire

Behandlung der priméren
Hyperoxalurie
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Language

Active ingredient

Indication

Greek

Hungarian

Italian

Latvian

Lithuanian

Maltese

Polish

Portuguese

Romanian

Slovak

Slovenian

SUVOETIKO OIMANG €AIKAG OAlYOVOUKAEOTIOIO SiIRNA
kaTeuBuvopevo evavTiov Tou MRNA Tng o&eidaong
UOPOEUOEEDC -1 TO OMoi0 CUVOEETAI OUOIOMNOAIKA HE
OUVOETN NEPIEXOVTA Tpia unoAsiypara N-
akeTUAOYaAakTooapivng

A harom N-acetil-galaktézamin maradékot tartalmazé
ligandhoz kovalens kodtéssel kapcsol6dé hydroxyacid
oxiddz 1 mRNA ellen irdanyul6 szintetikus kettls szalu
siRNA oligonukleotid

Oligonucleotide sintetico con siRNA a doppio filamento
diretto contro mRNA idrossiacido ossidasi 1, legato in
modo covalente ad un legante contenente tre residui di
N-acetilgalattosamina

Sintéetisks dubultspirales siRNS oligonukleotids, kas
vérsts pret hidroksiskabes oksidazes 1 mRNS un ir
kovalenti saistits ar tris N-acetilgalaktozamina atliekas
saturosu ligandu

Sintetinis dvigrandis siRNR oligonukleotidas,
nukreiptas pries hidroksirtigsties oksidazés 1 mRNR, ir
kovalentiSkai susietas su ligandu, turinciu tris N-
acetilgalaktozamino liekanas

Oligonukleotid sintetiku tas-siRNA b’katina doppja
dirett kontra hydroxyacid oxidase 1 mRNA u maghqud
b’mod kovalenti ma’ ligand li fih tliet residwi ta’ N-
acetylgalactosamine

Syntetyczny dwuniciowy oligonukleotyd siRNA
skierowany przeciwko mRNA oksydazy
hydroksykwasdw 1 potaczony kowalentnie z ligandem
zawierajacym trzy reszty N-acetylgalaktozaminy
Oligonucledtido sintético de ARNsi de cadeia dupla
dirigido contra a ARNm de hidroxiacido oxidase 1
ligada de forma covalente a um ligando contendo trés
residuos de N-acetilgalactosamina

Oligonucleotida siARN cu catena dublu-spiralata,
sintetica, orientata impotriva oxidazei hidroxiacide 1
mARN legata covalent la un ligand care contine trei
reziduuri de N-acetilgalactozamina

Synteticky dvojvlaknovy oligonukleotid siRNA
nasmerovany proti hydroxykyseline oxidazy 1 mRNA,
ktory je kovalentne spojeny s ligandom obsahujucim
tri rezidua N-acetylgalaktosaminu

Sinteti¢ni oligonukleotid male dvoverizne interferenc¢ne
RNA, usmerjen proti hidroksikislinski oksidazi 1
informacijske RNA in je kovalentno povezan na ligand,
ki vsebuje tri ostanke N-acetilgalaktozamina

Oepaneia TNG npwTonaboug
unepo&aloupiag

Primer hiperoxaluria kezelésére

Trattamento delll'iperossaluria
primaria

Primaras hiperoksalrijas
arstésana

Pirminés hiperoksalurijos
gydymas

Kura ta’ iperoxalurja primarja

Leczenie pierwotnej
hiperoksalurii

Tratamento da hiperoxaluria
primaria

Tratamentul hiperoxaluriei
primare

LieCba primarnej hyperoxalurie
typu 1

Zdravljenje primarne
hiperoksalurije
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Language Active ingredient Indication

Spanish Oligonucledtido sintético con ARNip bicatenario dirigido Tratamiento de la hiperoxaluria
contra el ARNm de la hidroxiacido oxidasa 1 unido primaria
covalentemente a un ligando que contiene tres
residuos de N-acetilgalactosamina

Swedish Synthetisk dubbelstrangad siRNA-oligonukleotid riktad = Behandling av primér
mot hydroxisyra-oxidas 1 mRNA som &ar kovalent hyperoxaluri
bunden till en ligand innehallande tre residuum av
acetylgalaktosaktosamin

Norwegian  Syntetisk dobbeltstrenget siRNA oligonukleotid rettet Behandling av primaer
mot hydroksysyre-oksydase 1 mRNA som er kovalent hyperoksaluri
knyttet til et ligand som inneholder tre rester av N-
acetylgalaktosamin

Icelandic Tilbuini tvistrengja sIRNA 6ligonukledtid beint gegn Medfero vid fyrsta stigs
hydroxysyru oxidasa 1 mRNA sem er samgilt tengt vid  s6larhringsutskilnadi
tengil sem inniheldur prjar N-acetylgaalaktésami n
leifar
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