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‘Health is a prerequisite for people's all-round development
and a precondition for economic and social development.’

— President Xi Jinping, National Health Conference, 2016



Policies at National Level
for Rare Diseases Care in China

1. Policy Making and the Consulting Organization

2. Clinical Care System governed by China NHC

3. National Rare Diseases Registry System supported by PUMCH

4. Specialty Communities, Workforce Training and Medical Education

5. Prioritized Approval Process by China FDA



Policies at National Level
for Rare Diseases Care in China

6. Tax reduction for Orphan Drugs by Central Government
7. Research Funding in Rare Diseases

8. Social Care and Charities

9. Broad Involvement of Multiple Stakeholders

10.Collaboration with International Communities



Policy Making and the Consulting Organization

2016.1 Establishment of rare diseases experts committee
(Diagnosis/Treatment/Medical security) (Member of National Health committee)

Primary task:

Catalogue of Rare Diseases in China
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China’s First List of Rare Diseases (2018.5)

National Health Committee

Ministry of Science and Technology

State Food and Drug Administration

Ministry of Industry and Information Technology

State Administration of Traditional Chinese Medicine

Five ministries jointly issued

the first version of RD catalogue

121 diseases included

The second edition will be updated soon
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A Nation-wide Medical Care System

324 hospitals designated as the
Clmlcal Center of Rare Diseases

‘National (1) PUMCH
Provincial (32), Municipal (291)

Directed by the National Committee of Health

0 (equivalent to China Ministry of Health)



Duties of Medical Care System

1.Screening and Primary Diagnosis
2.Dual-Direction Referral of Undiagnosed Patients
3.Long-term Clinical Management

4.Consulting for Child-birth

5.Report and Registry

6.Priority for Orphan Drug Distribution

7.Clinical Trials of Orphan Drugs



National Rare Diseases Registry System

NR%RS National Rare Diseases Registry System of China

www.nrdrs.org.ch Initiated from Dec, 2016
mw'.‘ ‘ T Supported by
W | eomsenmemeiene @ National Health Committee, China
55

@ Ministry of Science and Technology,
China

(3 Peking Union Medical College Hospital

@ Total budget: 40,000,000 RMB

RD Knowledge Base
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http://www.nrdrs.org.cn/

National Rare Diseases Registry System

.
Sl statistics

1. Over 30,000 Cases (Clinical + Bio samples)
2. Over 180 Disease Entities

3.> 150 Experts

4.> 50 Research Institutes

@ Long-term Goal

1. Phenotypic-Genomic Integrated Data Platform
2. Research Infrastructure for China and the World
3. Accurate Statistics of RD in China
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Associations and Workforce Training

The Rare Diseases Research Center of

Chinese Academy of Medical Sciences
(CAMS)

The Rare Diseases Society of the

Chinese Association of Research
Hospitals

Provincial Rare Disease association

PN @ Beijing 3 Shandong
@ Shanghai @ others

< v Nation-wide Training of the Clinical
Care and Research of Rare Diseases
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Medical Education — Publication

Compendium of China’s First List of Rare Diseases

43@%;;1:?')1%&15& Handbook for the Care of Rare Diseases
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Publishing Special Issues
on Rare Diseases and Orphan Drugs
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Publishing Special Issues
on Rare Diseases and Orphan Drugs

NATIONAL RARE DISEASES REGISTRY SYSTEM OF CHINA VISION AND ROADMAP 131

VOLUME 29, NUMBER 2, FEBRUARY 2018 R S

The study plan of the Thnpdnnxolmnm
cohort studies

National Rare Diseases Registry System of China ([ e cohort studies of he registered rare giscases ]

Human
Gene Therapy

and Related Cohort Studies: Vision and Roadmap |

Shi Feng,"' Shuang Liu."' Chong Zhu,“ Mengchun Gong?* T . otiow The pirscrntind

chheng Zhu?® and Shuyang Zhang?*® u_::_mm clinical data of disease Biospecimens
Peking Union Medical College, Beijing China; “Natonal Rare Diseases Registry System of China, Bejing, China; *Digital China Health Tectnologies Co. ]

Beiing, China; *Rare Diseases Rosearch Conter, Chinese Acadermy of Medical Sciences, Bejing, China. *Peking Union Medcal College Hospital, Boiing. China.

" These authors cc

uted equally 1o this work

( The big data platform of rare disease ]

Rare diseases are major challenges in healthcare and medical research and are the basis of national
development strategies in many countries. However, inadequate definition of rare diseases and lags in
orphan drug development in China hinder rare disease rescarch. In response, the first National Rare
Discases Registry System of Ch i
ched since 2016, More than 20 top
effort to carry out ﬂlllll)n\\llh' registration of rare diseas
dardization for the registration platform, build biobanks of

sharing and research collaboration. Innovative informatics tech s have been impl 1 to develop
the NRDRS, including employment of ontological and knowledge I\.Lwn to render standardization and
support standard of care. Development of informatics analysis tools will facilitate accurate and more effi-

[ The result analysis and prediction model of rare diseases ]

¥
mmywwmmum diagnosis, treatment and
of the rare diseases

Figure 1. The general study plan of the cohort studies of the registerad rare diseases. A total of 20 0p academic institutions with expertise in rare diseases
research set forth to establish the nationwide collsborative network, to make study plan of the cohort studies, and to initiate the registration for patients with
rare diseases. Clinical data including imaging, omics, disease-specific data tems, and biospecimen data are integrated to form the Big Data platiorm of rare

The priumn' objectiv

nomic data, and create
.
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"The First Approved Gene Therapy Product for Cancer Ad-p53 (Gendicine):
12 Years in the Clinic"

artnerships for data

Wei-Wei Zhang, Jianglong Li, Dinggang Li, Xiuging Li, Wei Li, Xiaolong Xu, Michael J. Zhang; Lois A- Chandler

Heng Lin, Aiguo Hu, Wei Xu, and Dominic Man-Kit Lam

www.liebertpub.com/hum

cient diagnoses for rare diseases, Long-term research collaboration is encouraged to create additional na-
i arch translation and to benefit patients with rare scs. The NRDRS
are anticipated to enlighten rare discase research significantly in China.

|| rare disease networks for re
na and related cohort studic

Keywords: rare discases, patient registry, cohort study, medical informatics, genomics

diseases, alowing data analysis and development of prediction models for rare diseases. It is anticipated that the cohort studies will support poicy making for

the precise subclassffication, diagnosss, treatment, and preventon of rare diseases.

wide data retrieval from any satellite database;
and (3) smooth data retrieval from various
tems, including the registration platform, biol

the ization by i
multicenter retrospective cohort studies
Biomedical research facilitates precise diagnoses

Downbonded by 124.204 30218 from online lichertpub. com =t

INTRODUCTION

RARE DISEASES REPRESENT a large group of health-
related entities without a universally recognized
definition. The definition of rare diseases as a
whole varies by country and according to specific
socioeconomic circumstances. For example, the
ed States defines rare discases as disorders
affecting <200,000 individuals, while the European
definition is diseases with a prevalence of <5/10,000
people.” Despite the low prevalence of a given rare
disease, the overall population affected by rare
diseases in general is strikingly large due to the
great variety that exists. Thus, rare diseases sub-
stantially contribute to a high disease burden for
i milies, and communities around the
i ‘onsidering the vast population of China,
disease burden can add up to an astronomical fig-
ure, It is estimated that >10,000,000 patients are
affected with chromosomal disease syndromes,

while monogenic diseases affect >1,000,000 pa-
Despite the heavy disease burden, rare
s receive insufficient attention, resulting in
ant lags in many aspects related to their
h, understanding, and treatment.®” Hence,
there is an urgent need for a national coordinated
and collaborative rare disease research program.
Advancements in genomic testing have helped to
~4I\ml light on diagnc nd management of rare
es. As the majority of rare diseases are ge-
in oru.m.“ molecular genetic diagnostic tech-
a critical role in this area. In
on to traditional genetic testing methods,
high-throughput  next-generation  sequencing
technology is being widely adopted and functions
as a major tool in rare disease diagnosis and re-
search.” Transcriptomics and metabolomics data
may be applied to address the diagnostic demands
that are unmet by traditional enzymatic detection

*Corespondence: Dr. Shuyang Zhang, 1 Shunituyuan, Dongcheng, Beijing, 100730, China. E-mail shuyangzhang100@163com

128 | HUMAN GENE THERAPY, VOLUME 20 NUMBER 2
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management systems, hospital information sys and early intervention, which promotes a longer
tems, and electronic medical record management life-span and better quality of life for patients.
systems. The shared rare diseases information platform of
the NRDRS is expected to accelerate integration of
clinical diagnosis and treatment information with
Table 1. Detsiled coverage of categories in the general the data and sample library of clinical cohort studies
technical standard in order to identify an accurate approach to the di-
agnosis and treatment of rare diseases. Indeed, the
study of a disease largely simplifies its diagnosis and
makes early intervention possible, especially for
General information (occupation, socioeconamic siatis, i diseatas With ibical reantatations
G, oxawion, 320 60 gomust Mo s, bvoling rare diseases with common clinical manifestations.
and emironmental factors, occupational exposure, etc.k The NRDRS plans to conduct cohort studies of
Present and past medical history, marital history, i
and cbstetric history

Physical examination, review of systems, health screening

Category Coverage

Cinical data  entities, medical informed consent (MIC)

endocrinologic,

Present and past medication. ey

Other relevant informabon (social security, family and social musculoskeletal, and dvrm.llol(;{mll diseases. For

care, empioyment status, medical accessibilty, etc ) patients suspected of having one of the above-

Munoll.  Padageighe N"‘"“’“L“”““" tomography, "‘é?"“’“ mentioned diseases, their clinical records and bio-
magn resonance, nuclear medicine, molecular imaging. utrasou .

dd‘f o endoscuplc imegng, Netology end m:‘iﬂ% pormupnan 28 samples would ;nlsuAhf- m_lugrulud into the

of mutimedie data NRDRS database after obtaining informed consent.

Muti-omics  Standards of data validation and management on genetic Detailed genomic analyses would be performed to

data and geromic data, as well as data generated from enzyme identify disease-related genes, which provide data

testing, molecular targets, transcriptomics, epigencmics,

X structi & dioikal linics snoty
prase. Pl tarart g for the construction of a digital clinical phenotype

and genotype evaluation model.




Other Medical Education programs

« Translation of Gene Reviews into Chinese by NRDRS
m iR e AT

\ l{ ;; l‘s oISl 5 AT AR

( 7 million characters in total)

stnEReviews

GeneReviews

+ Collaboration with different specialty

societies for Continued Medical Education

— Cardiology

— Nephrology

Neurology
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Rare Disease Medication Dilemma

Diseases without any effective drug or treatment

Effective drugs are not available in China
Effective drugs are available but no indication of RD

Most of RD Drugs are unaffordable and not in the medical secure list

NEED TO IMPROVE:

 Orphan Drug Research and Development
 Approaches to Drug Import

« Clinical Trials

* Medical Insurance Policy
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Prioritized Drug Approval Process

1. Fast-track for drug approval for the orphan drugs approved in the US, EU
and Japan

2. China has formed an approval process for orphan drugs in urgent need

3. Criteria

@ With indication for the entities enlisted in the First List of Rare Diseases
@ Drugs for severe and life-threatening conditions that has no effective therapeutic methods

3 Drugs for severe and life-threatening conditions and those with significantly increased
clinical benefit.

4. Approval Duration: 3-6 months
Post-marketing Research requested for efficacy and safety evaluation

6. The System of Health Technology Assessment (HTA/HEOR) for Rare
Diseases and Orphan Drugs

o
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Tax Reduction for Orphan Drugs

1. Announced on Feb 11t by Prime Minister Li Keqgiang

2. Value-added tax 16% - 3% (80% Reduction)
3. 21 Orphan Drugs
4. March 15t 2019

5. Perspectives

@ Reduction of the financial burden of patients
@ Incentive for orphan drug pharmaceutical companies

3 Promotion of the social awareness of rare diseases and orphan drugs

18



Research Funding

. National Key Science and Technology Research Program

@ Rare Diseases Registry and Cohort Studies > 40m RMB
@ Diagnostics Technologies Innovation > 20m RMB

3 Other related Diseases > 50m RMB

. National Natural Science Foundation, Special Fund for Rare Diseases

. Provincial Level Research Funding for Rare Diseases
@®Beijing @Shanghai 3®Guangdong @Zhejiang GShandong

. Novel Drug Discovery and Development Program

19



Social Care and Charities

1. Regional Social Insurance Coverage -
@D Qingdao L 2018 EFEER A
@ Shanghai SR g —A4~k %x‘&éﬁi &
3 Beijing :::: 1‘::::::::*3":5:’@ e
-4 n
@ others JA\‘I‘: B ‘\ _
2. Disability Care and Support -
3. Rehabilitation and Enforcement of Employment
4. Prohibition and Prevention of Discrimination
5. Financial Support Program by Various Charities
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Broad Involvement of Multiple Stakeholders

2018 E ErE ILim H
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International Rare Diseases Day 2018

The Rare Disease Drug Development Forum-PUMCH
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Broad Involvement of Multiple Stakeholders

2018.10
China Alliance For Rare Diseases

Academic organization
Research Institute

Pharmaceutical enterprises %
S

BRTEHAERES—ER

Patient group B A KA B R

i B NBRFE - E
Public funds g m Government
Media publicity e

Hospital
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Members of China Alliance For Rare Diseases

Hospitals 48
From 26 provinces

AN
1111

Government departments 3

Enterprises 36
Biotechnology , Information Technology

and Pharmaceutical enterprises

AN
11111

Academic organization 5 Research Institutions 2

Patient group 2
Public funds 1
Media 1
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Duties of China Alliance For Rare Diseases

Research on policy Rapid Product translation

L oY
il

Academic communication e L Professional training

Shared data platform International cooperation

Standards for medical care Social public service

Innovation of orphan drugs
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Collaboration with International Communities

ICORD

Orphanet

IRDIRC

SNOMED International
AMIA

Broad Institute
* Yale University

 Weitzmann Institute of Science
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ICORD 2017 in China

12TH ANNUAL ICORD MEETING, 7-10 SEPTEMBER 2017,
BEIJING, CHINA

Welcome to NCCORD JUNE 2019 , in Beijing

National Conference of China
on Rare Diseases and Orphan Drugs

 NR»RS

*lﬂlﬂ%?kﬁﬂiﬂﬂf?%

NATIONAL RARE DISEASES REGISTRY SYSTEM OF CHINA




RARE DISEASES IN CHINA:
TOWARDS A BETTER AND FAIRER FUTURE
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Shuyang Zhang, MD

Professor, Chief Physician of Cardiovascular Medicine, Peking Union Medical
College Hospital

Vice President, Peking Union Medical College Hospital

Vice-President, Peking Union Medical College & Chinese Academy of
Medical Sciences

Director, Rare Diseases Branch of Chinese Research Hospitals Association
Director, the Office of the Expert Committee on Diagnosis, Treatment and
Medical Security of Rare Diseases of National Health Committee

Project Leader, The national rare disease clinical cohort
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