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Rare Diseases: Global Challenges
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L_egislation for Rare Diseases

22.1. 2000 Official journal of the European Communities L1sh

BUBLIC LAW 97 - 41 & I

Orp h an Drug A Ct i n 1 9 8 3 ) U S H“Jz:mttg'smmm Eongress of the Hnited States of America i i e

AT THE SECOND SESSION

Begun and held at the €ty of Washington on Monday, the twenty{ifth day of Janary,
one tharsand nine hundred and elghty-tico

REGULATION (EC) No 141{2000 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 16 December 1999

An Act f =
\ o el P e s ot s it e decgeet o §: ~ 1 on orphan medicinal products
drug o rre Glseases i sundiions, and for tber pa z B
o it nactod, by the Senate and House of Reproseniatice of the ) .
United States of America in Cangress asse Y & THE EUROFEAN PARLIAMENT AND THE COUNCIL OF THE tions of competition and barriers to intra-Community
L uo¥ ¥

The Pharmaceutical Affairs Law,
Japan, in 1993, including

kregulation on orphan drugs

Regulation on Orphan Medicinal
Products, European Parliament,

SHORT TITLE, NDINGS
SEerion. 1. (o) This Act may be cited a the "Orphan Drug Act”

b} The Congress fin
and conditions, such as Hunting.
ton's disease, myndyumllw ATS (Lou thn&s disease), Tourette
lrwdmlnn; an affect such small
asors o icivhiaeis voskiing o s Paited Siabe s o
.am and conditions are considered rare in the United
) euate drugs fr many of such diseass and condions

rs; ) drugs rm hese d:uw and conditions are commonly

rugs";
e e R e
disees or condition, a pharmaseutical company which develops

.mammquuuymmun financial
& thers s reason leve Uhat some promising orphan
rugs will not be ﬂavamped unless chas
apyiatle Federsl st reduce the cosia of developing such
d ‘provide financial incentives 1o develop such drugs;

and
(©) it in the public interest to provide such changes and
incentives for the development. of orphan drugs.
AMENDMENTS T0 THE PEDERAL POOD, DIUG, AND COSMETIO ACT
Sec. 2. () Chapter V of the Federal Food, Drug, and Cosmetic Act
s amendea by i o e e olowsog:
“Sucrarrn B—Daucs ror Rane Disxasrs o Conprmons

RICOMMENDATIONS PO INVESTIGATIONS OF DAUGS FOR RARE
SEASES OR CONDITIONS

a0, 525, () Tho sponcr of  drug o » dimase o, conition
tates Secretary to provide
i ot o o o it e G B
tions which must be conductod with the drug beforo—
it may be approved far such discase or condition under
, o

Cn 1999 -

EUROPEAN UNION,

Having regard to the Treaty establishing the European
Community, and in particular Article 95 thereof.

Having regard to the proposal from the Commission (1),

Having regard to the opinion of the Economic and Social
Committee (3,

Acting in accordance with the procedure lsid down in Article
251 of the Treaty ()

“Whereas

1} some conditions occur so nfroquently that the cost of
developing and bringing to the market a medicinal
product o diagnese, prevent or teat the condition
would not be recovered by the expected sales of the
medicinal product; the pharmaceutical industry would
be unwilling to develop the medicinal product under
normal market conditions; these medicinal products are
called ‘orphan’:

{2  patients suffering from rare conditions should be enti-
tled to the same quality of treasment as other patients; it
is therefore necessary to stimulate the rescarch, develop-
ment and bringing to the market of appropriate medica-
tions by the pharmaceutical industry; incentives for the
development of arphan medicinal products have been
available in the United States of America since 1933 and
in Japan since 1993;

%  in the European Union, only lmited action has been
taken so far, whether at national or at Community level,
to stimulate the development of orphan medicinal prod-
ucts; such action is best taken at Community level in
onder to take advantage of the widest possible market
and to avoid the dispersion of limited resources: action
at Community level is preferable to uncoordinated meas-
ures by the Member States which may result in distor-

n 0] € 276, 491995, p.
0] € 101, 1241999, p.

Opinion. of x Eeropes fament of 9 March 1999 (01 € 175,
2161999, ol Common Poition of 27 September
1999 (O] € 31' it tas, P 34} and Decision of the Buropean

Faskament of 15 December 1999 {not yet published in the Official

trade;

orphan medicinal products eligible for incentives should
be easily and unequivocally identified: it seems most
appropriate to achieve this result through the establish-
ment of an open and transparent Community procedure
for the designation of potential medicinal products as
orphan medicinal products:

objective criteria for designation should be established:
those criteria should be based on the prevalence of the
condition for which diagnosis, prevention or treatment
is sought: a prevalence of not more than five affected
persons per 10 thowsand is generally regarded as the
appropriate threshold: medicinal products intended for 1
life-threatening, seriously debilitating or seriows and
chronic condition should be cligible even when the
prevalence is higher than five per 10 thousand:

a Commitiee composed of experts appointed by the
Member States should be established to examine applica-
tions for designation: this Committer should also
indude three represeniatives of patients’ associations,
designated by the Commission, and three other persans,
also designated by the Commission, on a recommenda-
tion from the European Agency for the Evaluation of
Medicinal Products (hereinafier seferred 1o as the
Agency): the Agency should be responsible for the

quate coordination berween the Commirtee on
orphan medicinal products and the Committee on
proprictary medicinal products:

patients with such conditions deserve the same quality,
safety and efficacy in medicinal products as other
patients: orphan medicinal products Should therefore be
submitted to the normal evaluation process: sponsars of
orphan medicinal products should have the possibility
of obtaining a Community authorisation: in order to
facilitate the

Community aut
should be waived at least in part: the Community budgn
should compensate the Agency for the loss in revenue
thus occasioned:

https://ec.europa.eu/health/human-use/orphan-medicines/developments_en https://www.fda.gov/Forindustry/DevelopingProductsforRareDiseasesConditions/OOPDNewsArchive/ucm333527.htm



Multiple registry platforms
by NIH, Harvard, Johns

Hopkins Hospital

Rare Diseases Registries in Europe-2017

NUMBER OF REGISTRIES *

COVERAGE

Regional

69

National

496

European

61

Global

77

703

Patient Registries - Fundamental

Single-center or multi-

%ﬂ center registries on single
G@ . disease, initiated by

e individual researcher

7 e

e Lack of standardized, integrated
rare diseases registry

* Single or multiple-disease registry
* National & international registry
e Sustainable

China

N Countries

http://www.orpha.net/orphacom/cahiers/docs/GB/Registries.pdf



Rare Diseases Research: Technical Advances

Number of novel pathological genes and contribution of NGS
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Boycott KM, Rath A, Chong JX, et al. International Cooperation to Enable the Diagnosis of All Rare Genetic Diseases. American journal of human genetics 2017;100:695-705.



Rare Diseases Research: Drug Development

Number of rare diseases medical
products approved each year

41% of FDA approvals belongs to rare or
“orphan” disease drugs in 2015
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Nature Reviews | Genetics

Boycott KM, Vanstone MR, Bulman DE, MacKenzie AE. Rare-disease genetics in the era of next-
generation sequencing: discovery to translation. Nat Rev Genet 2013;14:681-91.
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https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/Druglnnovation/UCM536693.pdf



Rare Diseases Research: Orphan Drug Market

[ Booming of Global Orphan Drug Market ]

Worldwide Orphan Drug Sales & Share of Prescription Source: EvaluatePharma’ February 2017
Drug Market (2000-2022)
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EvaluatePharma. Orphan Drug Report 2017. available on:http://info.evaluategroup.com/rs/607-YGS-364/images/EPOD17.pdf



Rare Diseases Research in China

Yesterday

[ Rare Diseases Society Advocacy Groups ]

|
[ Academic Works [ Challenges ]




Regional Rare Diseases Research Associations
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Rare disease branch of the Beijing Medical Association
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Academic Works: Congenital Scoliosis

/. ;
The NEW ENGLAND JOURNAL of MEDICINE ‘ The Department of Orthopedics Surgery,
—————— PUMCH: Locate pathological compound
, variation of TBX6 gene in congenital
TBX6 Null Variants and a Common Py - -
Hypomorphic Allele in Congenital Scoliosis GCO“OS'S for the first time.
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Wu N, Ming X, Xiao J, et al. TBX6 Null Variants and a Common Hypomorphic Allele in Congenital Scoliosis. New England Journal of Medicine 2015;372:341-50.



Academic Works: Pulmonary Arterial Hypertension

Lower Socioeconomic Status Is Associated with Worse
e Outcomes in Pulmonary Arterial Hypertension

Respiratory and
P Yy Wen-Hui Wu™, Lu Yang™! Fu-Hua Peng', Jing Yao', Li-Ling Zou?, Dong Liu', Xin Jiang’,
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Wu WH, Yang L, Peng FH, et al. Lower socioeconomic status is associated with worse outcomes in pulmonary arterial hypertension. Am J Respir Crit Care Med 2013;187:303-10.



Academic Works: Alport Syndrome

www.kidney-international.org

clinical investigation

Accelerated podocyte detachment and
progressive podocyte loss from glomeruli
with age in Alport Syndrome

Fangrui Ding'”, Larysa Wickman®’, Su Q. Wang®, Yanqin Zhang", Fang Wang', Farsad Afshinnia’,

6

Jeffrey Hodgin®, Jie Ding'

and Roger C. Wiggins™®

Observed AS slope
vy =-26.0x + 557.5

Normal range
y =-2.3x +580.0

Podocyte number per glomerulus
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Ding F, Wickman L, Wang SQ, et al. Accelerated podocyte detachment and progressive podocyte loss from glomeruli with age in Alport Syndrome. Kidney Int 2017.
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Rare Diseases Advocacy Groups
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Challenges of Rare Diseases in China

Laws and regulations relating to rare diseases worldwide’

USA EU JAPAN TAIWAN CHINA

Disease prevalence 0.75%a 0.5% 0.4%a 0.1%e N/A

Estimated affected

Ab S e n C e of d efi n iti o n population >20 milion 25-30 milion <50,000 >2000 10 million

Government officials

for rare diseases invotved FONOPD  EMACOMP  MHW  DOH

Orphan Drug

. Revised Rare Diseass
Act (1983) Regulation (EC)
Legal framework Rare Diseases No. ?31'?;0{!3 O'phlal;'. drug gm;t:l %ﬂd N/A
= R Act of 2002 (1999) - romud AcTrzg,‘m;“ 9
Lack of social security (o2
Yes
i e Yes (centralized Yes Yes ‘Yes
system approva e
? mt}'s ?OI asFismnoe Yes Yes Yes Yes N/A
in clinical trial
M 5%
Shortage of support in bros%  Mansguby e
h Tax benefits for clinical member Up to 14% NJA N/A
expenses countries corporate tax
researc i i
Market exclusivity 7 years 10 years 10 years 10 years N/A

of Health, EMA: European Medicines Agency, FDA: Food and Drug Administration, MHLW: Ministry ofjHealth,
fol Iow_ u p Labour and Welfare, N/A: not available, OOPD: Office of Orphan Products and Development

= L4 - ' *Adapted from Song et al (2012)*, Hall & Carlson (2014)%, Liu ef af (2010)"® and Montoya (2011)"
D I ffl C u It I e S I n I O n g e te r m CFDA: China Food and Drug Administration, COMP: Committee of Orphan Medicinal Products, DOHIDepartment

Table 1

http://comradis.biz/media/1007/rare-diseases-in-china-comradis.pdf



Challenges of Rare Diseases in China

/(" Lack of coordination for | i : 1\
| dispersed studies | | | Professional shortages |
| Paucity in data integration | | Extra referral |
| Insufficient sample size ||| D Misdiagnosis :
i | ' | Inadequate intervention |.
i Low quality of data : | |
' (" Limited long-term follow- ) | Waste of resources |-
L L up " ,: : ,:
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Challenges of Rare Diseases in China

% . ~ R
//r \ o ‘:.p
’| Absence of social support |\ | =3¢ NORD NORD: 250+ member

{ - s
! : /xi‘\ National Organization for Rare Disorders Organizations
: N | \ )
. Shortage of patient [ = S
1 g organizations p ! Japan Patient Association : over 90%
| : o) - i of 89 members are rare diseases
! [ . . . ) : ’ I E*%ﬁ-ﬁﬁ{$b}ﬂ;§§
a Limited diseases covered J L patient organizations )
I : ( PRl el \
| ! *g, * EURORDIS: over 700 memb
! Public ignorance : i. EURUHDIS e over member
: y i E \ ‘ RARE DISEASES EUROPE Organlzatlons D
' | Disadvantages in daily life || )
:\ : China: 70 patient organizations covering 59 diseases!
\ /
N e \_ J

N e e e e e en e e e e e e En Em Em Em Em

1. B& BEARAEFTWRIIULAH R PER. BRAZPRAE 2017:209-14.



Rare Diseases Research in China:

Today

[ National Strategy ] [ Policy ] [ Social Recognition ]

[ Government Support ] [ NRDRS ] [ Rare Diseases Society ]

Collaboration &
Partnership




Rare Diseases Research in China: National Strategy

"R E2030
5 X £ ==
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e
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e Ny . . : 2
There will be no overall well-off ....Need to build drug supplement “Overall health is the primary aim of
society without overall health. system by supporting orphan drugs. || building Healthy China.”——O0Outline
——Jinping Xi — —Kegiang Li of ‘Healthy China 2030 Program
g A AN .

http://www.gov.cn/xinwen/2016-10/25/content_5124174.htm



Rare Diseases Research in China: Policy

= XRFERRETAYNETEHITIAK. B P ERNoAFELRER, BIFLREZEHECEE. EL
RETHYHETHHPEAT RO BEAIRERE FIE, IRELREOETFREFFSH. ¥ TEICHELTRF
WRiaTEYRETSEM, AEEAHRELT, FHEEHER EHIMEIERTTA.

Support the development of rare diseases drugs and medical devices, by accelerating processes,
exempting clinical trials, or allow clinical trials after approval.

http://www.sda.gov.cn/WS01/CL0087/172567 .html



Rare Diseases Research in China: Social Recognition

every drop
adds up
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Rare Diseases Research in China: Government Support

’g AXBPEEZEREER /Expert Committee on diagnosis and \

treatment of rare diseases of China
National Health and Family Planning
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National Rare Diseases Registry System of China
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20 top medical institutions and
hospitals in China

50,000 cases covering more than 50
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National Rare Diseases Registry System of China

NR%RS v e 1 ¢ %5 T TE A %
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e Introduction of ChinaHPO (CHPO)

e Team member holding position in
SNOMED CT

e Participation in translation and
construction of Chinese knowledge
base
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Rare Diseases Soclety of
Chinese Research Hospital Association
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Led by Peking Union Medical College Hospital, Rare Diseases Society of Chinese
Research Hospital Association was fund in December 2016.




Rare Diseases Research In China:

Collaboration and Partnership

Sequencing

~ Prenatal Diagnosis

Big Data

Phenotyping
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Rare Diseases Research 1n China

Future
Collaboration & Innovation




Establishment of Collaboration and Innovation Network

Government

(Legislation, policy

Health care
providers

Land social security

(Registry, research

Industries

Land referral systems

(Technical support

|
[
|
|

Public

Land innovation

4 :
Improvement in rare

diseases research

rVqunteer and

e/

Lpatient engagement

\and intervention

~N

J




National Database and Rare Diseases Knowledge Base in Chinese
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orphanet ®

@ GeneCards®
‘staneReviews HUMAN GENE DATABA

J

|

Multi-omics Multi-center
database biological bank
I |
4
[ Big data platform ]
4
[ Prognosis and predictive model ]
v
Evidence for precision diagnosis, treatment and |
prevention of rare diseases ]

4

>{ Knowledge base ]

Disease mechanism, effective intervention, improved prognosis



Accelerating Exploration and Innovation

Integrated ‘Omics’
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Medical Education and Specialty Training

Clinical intervention

Physician
Organlzatl.on operation Project &5 Geretic = .
and social program manager ~ consultant CHCUCCONIES 105
Collaboratio
& Innovation
Rare diseases policy- Policy Research Basic, clinical & informatics
2 researcher lead
making P Eadcr study
Data
analyst

Data analysis for agencies
and industry



Promoting Patient Care and Outcomes

.

Better disease management
& Higher life quality
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Social security
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Joining the Leadership of International Cooperation
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Xare Diseases:
Global Challenge and China’s

Roles

G i 3 2 )
Multiparty coordination

&

4 Constructive innovation b




THANK YOU

National Rare Diseases Registry System of China
www.nrdrs.org
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NATIONAL RARE DISEASES REGISTRY SYSTEM OF CHINA
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