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No Disease Is Too Rare to Deserve Treatment



Badkground

A The @rpharmBbrugAcisdefinesadare-discase @s:asdiseas
condlition &ffecting dessthant200)000 peoplelin the US

A Thereatenmeoreithan 000 raresdiseasés affecting26omill
Americans:andHheirzfamiies andonaost are wHtaze and
seriouscor life: threatening

A 95%oftthe rarel diseases-are: withaut ireatment despite th
suceess ofthe Orphan RrugtAct

A The sciencesisiavailable to treat martytlof these diseases,
however ithedifficult-developmenirand: regutatopydqaroecess
leavesrmoestwithoutreatment

A Action isrheededdol denmereiwithh theiseience we:already
have avdilable
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The drug-approvalrate fiat despite fisingdesignations:
VK erenlt NBYirQducts XVe2dNdbroleNE RdzOGa 0 S
About 2 ultrarare disease/drugs-are approved -eachryear

All Orphan Designations Ultra-Rare Designations and
and Approvals Approvals
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At the currentrratecof:approval; it withtakes m50 yearc
to treat 50%cof .ultra rare idisorders indhedatabase
Is this\whatwewantdo happen?

Cumulative Total of Ultra Rare Drug Approvals
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have riisenddramaticallycoecoming an™
even|largembarterdounultraare diseases

Enzyme replacement studies-forrraredysosomal:storage disorders

Estimated cost of filing trials for Enzyme Repl. Therapy

Estimated cost
of filing trials
($ millions)

Approval Development

Product year time (yrs)

Ceredase (alglucerase) 1991 3.1 $4
Cerezyme (imiglucerase) 1994 2.6 $28
Fabrazyme (agalsidase beta) 2003 5.1 $71
Aldurazyme (laronidase) 2003 5.6 $49
Naglazyme (galsulfase) 2005 5.1 $32
Myozyme (alglucosidase alfa) 2006 3.4 $32
Elaprase (idursulfase) 2006 5.6 $62

N-acetylgalactosamine 6- 2013

sulfatase (GALNS) (Est) ° > 0+ | E%.(DOM)R
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Accelerated Approvial iBroecess AL
Designed t@dvancereatment d@x@lﬁmmm

A FDAdevelopedihe Accelerated Approval-Rathwayindespense
the AIDS ¢risis IN91992

A Congress ereatechthe: Fast dirackqeracess mFDAMA ntd 997 to
formalize ithefAccelerated Approval iRathway: te speedtup the
developmentofproductisintendechtodreatserious|oe-ife

threatening diseases withrunmetsiedicalcteeds

A Allows ithewise 0f surogatenendpoints lon biomarkers to
demonstratetthe-efficacyfof ardpug incanctinical triat dnstead of a
clinicalenapoint

A FDAccurrentlydequiresrpriaticlinical datacabauti anbiomarkers®
as assurrogate enddpoeint indarclinicaal

A Ultra-rare diseases damothave clinicalta onthiomarkerswhen
they havernevenbbeen treatcoefore




Accelerated Approval:
Not accessibléesion tira:rarg diseases

A Difficult to collectrrequired lolinical-data
nheededttocgualifybbiomarkers mnrsmall ipatien

populationswhemnoneexists
A We needpractical icriteriaofarsusing aceelera

approval

I Recognize and emphasize the strong science

I Cannot require clinical data that does not exist

I Make the right riskoenefit assessment for seriou
rare diseases without treatment
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JR RARE DISE

sucecessfulimLancenana/hhlv buter\atalaldusec
in ultra rare diseasesc<despitehetter seience

U.S./ApprovalsiviacAceeleratec:Regulations )
Vsagk AiSe s Fart 0 K Sappfodzd: EININTG and 9 B2VNIND 1962LILINE D |

Number of
Therapeutic Area Accelerated Surrogate endpoint Other
Approvals

Tumor size or progressiol  Most pivotal studies
Can cer 2 6 free survival without a control group

H IV 29 CD4 or viral load Combinatiorntherapies also

approved

Other 17 Variety PAH, hormones, iron,

CrohnsMS, antibiotics

G en et| C 1 Renalpathology Fabrazyme

Taken from the FDA.gov website table on accelerated approvals

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelopedandApproved/
DrugandBiologicApprovalReports/ucm121597.htm 8
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Accelerated:Approval@accessibility.could: b@nm@mva

A For werylonw-prevalencesRares Riseases WibtTrack

Sttahuss aallowrdor:
Predictable criteria for acceptance of biomarker as

primary endpoints
' Reasonable set of required yet rigorous scientific data

' Greater emphasis on biology and preclinical data and
requirement for clinical qualifying data when none exist
A Dramatic lhenefivaninvestment inrares diseaseqdrug
developmentidemonstratec Qrphanetpublication
I Found that three times more diseases could be treated
for same $1 billion invested: 36 new drugsl1 drugs

I Mean 62% decrease in cost to develop a treatment
I http://www.ojrd.com/content/6/1/49
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http://www.ojrd.com/content/6/1/49

Acgcelerated Approvaldiad a /R J
dramatic €ffect-on-HIVrand ADS e

25 newdrugs and 4docombinations@appraved inado yeanper

Small change in regulation:
Large effect in innovation
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1990 19|92 1994 19|96 1998 2000 2004

New /lkccelerated Approval 29 drugs in a 16 year period
R ti t into Effect
egutations put info =Tiec All accelerated approvals 10
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Leglﬁéatwaamﬁpgmabtmﬂmpm\te@gug

developmentfforullirar rarel diseases

A Givewlitarare diiseases hetteraaecess to
AccéleratedrApproval pathway by allowing

prac:tticalc@riterigtmqquaﬂw biomatkers>rfor
FastTraek)lfralDdans’h NLIK I y a €

A FDAceanootdegjuire priarielinicahdatawhien it
does moteexistulitraare diseasesararely=have it

PDUFA must be reauthorized in 2012
This is a critical opportunity for patients with
rare diseases to get treatments
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and CreatesINew debs
A New dhugsideveloped byUSreompanies

A Highpaid, U.Sbased biotechnology jobs
A Estimated that each new rare disease product wil

likely create300-600 direct new jobsn
biotechnology and abouive timesthat many In
the greater economy

A For HIV, in 16 years, 29 new drugs were approve
I Devised by multiple startup and established companie:

I Changed HIV infection away from being a death sentel
I Generated approximately 78,500 new |obs
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