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Rare Diseases - Orphan Drugs

= Rare Diseases affect about 350 million people world wide
= 30 Million in the US
= Mainly children
= Arare disease is one that affects a apecific portion of the
population
= Population is defined by each nation state
= 80% are genetic in nature
= 90% are serious/life-threatening

= Only 5% of rare diseases have approved treatments

= The number only continues to grow as new diseases (7,000+) are
discovered

= Rare diseases do not recognize borders or socioeconomic
status
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Orphan Drug Landscape

= Orphan Drugs are “IN”
= Estimated worth of the global market - $50 Billion

= Percentage of orphan drugs with annual sales > 1 billion $ -
29%

= Percentage of orphan drugs with additional rare disease
Indications — 15%

= 452 Orphan products under FDA review in U.S. (2013)

= Arecord 260 orphan drug designations were granted in the
US in 2013

= Same standards for review and approval as non-orphans
“except” for FDA flexibility



Orphan Drug Act - US

= Orphan Drug Act (1983)

» Rare disease = prevalence < 200,000

= 7 Year Market Exclusivity

= FDA Filing Fee Wavier

= Tax Credits for clinical trials

= Orphan Product Grants

= ~494 drugs approved; >3400 designated (FDA, 2014)
= Use of accelerated approval/fast track



EU Regulation

= Orphan Drug Regulation 141/2000 (1999)

= Rare disease = prevalence <5 per 10,000
= 10 Year Market Exclusivity (6 + 4 years)

= Must be Serious or Life threatening disease
= Tax credits by member state

= Grants via 8th Framework

= COMP designates — 38 members

= chair, 1 from each MS, 3 patient organization members, 3 from
CHMP, 1 each Norway, Lichtenstein, Iceland, 1 from EC

= 864 designated; 68 approved orphan drugs (2014)

= approved 15 treatments for rare diseases in 2014 (37% of all
drugs approved)




Global Initiative

Orphan Drug Products

> - Established Program
- Program in the Works
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Challenges in developing orphan
products

= Defining a rare diseases / Selecting a rare disease
= Diagnosis
= Natural History
= Appropriate Mechanism of the drug for the disease
= Clinical Trials

* Finding a significant number of patients qualifying for the clinical
trial

» Prescribing practices
= Pricing
= Cultural Differences
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Benefits outweigh any risk (to
Industry)...

= Companies continue to invest
= Drugs are being approved
= 41 New orphan drugs in US in 2014 (previous yearly avg 9-10)
= Repurposing drugs
= Patients are getting treatments
= Post-marketing trials / studies
= Gene Therapy

= Glybera
= None yet in the US but many on the horizon
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Top 10 Selling Orphan Drugs in 2014 by

Sales In US

Rank Product Generic Name

Rituxan rifuximaty
Revlimid lenalidomide

Copaxone glatiramer aceltale

Gleevec imalinib mesylate
Avonex interferon beta-1a
Alimta pemetrexed disodium
Rebif intarferon beta-1a

Velcade bortezomib
NovoSeven/
MNovoSeven HT

eptacog alfa

Tactor VIl {procoagulant)

Source: EvaluatePharma® (27 OCT 2014)

USA Sales ($m) 2014

Teva Pharmaceutical

Biogen ldec

Merck KGaA

Movo Mordisk
Baxter International

204*
52,454

164,659

58,862

101,442

57,124
47,300
60,571
61,053

12,686

448,653

Revenues per Patient No. of Patlents 2014

70,679
17,380
61,533
65,240
33,406
26,453
20,442
16,093
65,348

1,820




Worldwide Top 20 Selling Orphan

Drugs in 2020

Generic Name
lenalidomi
nivolumab
rituximab

eculizumab

Rank Product
Revlimid
Opdive
Rituxan

Saoliris
VX-B809 + ivacaftor ivacaftor; lumacafior
Keytruda
Imbruvica

Gazyva
Obeticholic acid

pembrolizumab
irutiniy
obinufuzumab
obalicholic ackd
laliglucerase alla
nilotinib hydrochloride
monchydrate
ipilimumaby
pomalidomide
pemetraxed disodium

DCVax-L*
Kyprolis

Avaonex
Sprycel
NovoSeven/
NovaSeven RT
Imbruvica
Other
Total
Source: EvaluatePharma® (27 OCT 2014)

carfilzomit
intarfaron beta-1a
dasatinib

eplacog alfa

Company

Calgane
Eristol-Myears Squibb
Rocha

Alexion Pharmaceulicals

Vartex Pharmaceuticals

Marck & Co
Pharmacyclics
Hoche

Intercept Pharmaceuticals

Pfizer

Mawartis
Bristol-Myers Squibh
Calgana

Eli Lilly

Maorthwest Biotherapeutics

Amgen

Biogen idec
Bristol-Myers Squibb
Movo Mordisk

Johnson & Johnson

Phase (Curremt)  Pharmacological Class

Marketed
Markated
Marketed
Marketed

Phase (Il

Approved
Markatad
Markalad
Phase Il

Markatad
Marketad
Marketad
Marketad
Markated

Phase Il

Marketacd
Marketad
Markstad
Marketad
Markstad

Immunomedulator

Anti-programmed death-1 (PD-1) MAb
Anti-CD20 MAb

Anti-complement factor G5 MAD

Cystic fibrosis ransmambrana
conductance regulator (CFTR) corrector
Anti-programmed death-1 (PD-1) MAB
Bruton's lyrosine kinase (BTK) inhibitor
Anti-CD20 MAb

Farnaesaid X receplor (FXR) agonist
Glucocerabrosidase
BCR-ABL tyrosine ki
Anti-CTLA4 Mab
Immunomodulator
Thymidylate synthase inhibitor

Cancear vaccine

nhibitor

Proteasome inhibitor
Interfaron beta

Tyrosine kinase inhibitar
Factar VI
Bruton's tyrosing kKinase (BTK) inhibitor

10

WW Product Sales ($m)
2013 2020 CAGR

4,280 8,012

- 6,033
7,503 5,689
1,551 5,510

4,227

3.879
3,602
2,528
2,522
2,480
2,468

2317
2,007
2,057

2,046

1,043
1,885
1,815

1,810

1,741
65,437
90,079

111,256
175,977

+0%
néa
49,
+20%

n'a

nia
+122%,
+1 Eﬂ%
fva
+75%.
+10%
+145%
+32%.

-4%

na
+1%
+11%
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Summary

= The Orphan Drug Act in the US and beyond works to treat
serious and life threatening diseases

= More than 19 million people in the US have benefitted directly
from the ODA. But if the greater family is included — number is
far greater

= Orphan diseases while, individually rare, in aggregate are a
significant public health issue

= Many South American countries are exploring orphan drug
legislation — time to do more than explore, enact needed
legislation

= And, from a business perspective, there is money to be made
= Patients need therapies for their diseases
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Muchas Gracias
¢, Preguntas?

Marlene E. Haffner, MD, MPH
President & CEO

11616 Danville Drive
Rockville, Maryland 20852

mhaffner3@verizon.net

301 984 5729 - office
301 641 4268 - cell
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