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Rare Diseases: Global Challenges

https://www.novartis.com/stories/medicines/rare-diseases-more-common-you-think

Low frequency of single disease, 
with high overall prevalence
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Legislation for Rare Diseases

https://www.fda.gov/ForIndustry/DevelopingProductsforRareDiseasesConditions/OOPDNewsArchive/ucm333527.htm

Orphan Drug Act in 1983, US

https://ec.europa.eu/health/human-use/orphan-medicines/developments_en

Regulation on Orphan Medicinal 
Products, European Parliament, 
in 1999

The Pharmaceutical Affairs Law, 
Japan, in 1993, including 
regulation on orphan drugs



Rare Diseases Research: 
Patient Registries - Fundamental 
Infrastructure

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

2017Rare Diseases Registries in Europe-2017

Multiple registry platforms 
by NIH, Harvard, Johns 
Hopkins Hospital

Single-center or multi-
center registries on single 
disease, initiated by 
individual researcher

• Single or multiple-disease registry
• National & international registry
• Sustainable

• Lack of standardized, integrated 
rare diseases registryOther 

Countries China



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: Technical Advances 

Number of novel pathological genes and contribution of NGS



Rare Diseases Research: Drug Development

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/DrugInnovation/UCM536693.pdfBoycott 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.

Number of rare diseases medical 
products approved each year

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



Rare Diseases Research: Orphan Drug Market

EvaluatePharma. Orphan Drug Report 2017. available on:http://info.evaluategroup.com/rs/607-YGS-364/images/EPOD17.pdf

Booming of Global Orphan Drug Market



Rare Diseases Research in China
Yesterday

Rare Diseases Society Advocacy Groups

ChallengesAcademic Works



Regional Rare Diseases Research Associations
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Academic Works: Congenital Scoliosis

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.

The Department of Orthopedics Surgery, 
PUMCH: Locate pathological compound 
variation of TBX6 gene in congenital 
scoliosis for the first time.



Academic Works: Pulmonary Arterial Hypertension

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

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.



Rare Diseases Advocacy Groups

朗格罕天使之家

特纳之家



Challenges of Rare Diseases in China 

Lack of legislation

Absence of definition 
for rare diseases

Lack of social security 
system

Shortage of support in 
research

Difficulties in long-term 
follow-up

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



Challenges of Rare Diseases in China 

Lack of coordination for 
dispersed studies

Paucity in data integration

Low quality of data

Limited long-term follow-
up

Insufficient sample size

Professional shortages

Extra referral

Misdiagnosis

Inadequate intervention

Waste of resources



Challenges of Rare Diseases in China

Absence of social support

Shortage of patient 
organizations

Limited diseases covered

Public ignorance

Disadvantages in daily life

NORD: 250+ member 
organizations

Japan Patient Association : over 90% 
of 89 members are rare diseases 
patient organizations

EURORDIS: over 700 member 
organizations

China: 70 patient organizations covering 59 diseases1

1、肖磊. 患者组织在罕见病和孤儿药研发中的作用. 国际药学研究杂志 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

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

There will be no overall well-off 
society without overall health.                

——Jinping Xi

….Need to build drug supplement 
system by supporting orphan drugs.

——Keqiang Li

“Overall health is the primary aim of 
building Healthy China.”——Outline 
of “Healthy China 2030” Program



Rare Diseases Research in China: Policy

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

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



冰桶挑战——关键词分析

Rare Diseases Research in China: Social Recognition

冰桶挑战——微博讨论趋势

http://www.seeisee.com/index.php/2014/09/26/p8040



Expert Committee on diagnosis and 
treatment of rare diseases of China 
National Health and Family Planning 
Commission:
Set up Commission office in Peking Union 
Medical College Hospital

http://www.nhfpc.gov.cn/yzygj/s7659/201705/d209552a6ca04f1c8011f0d9e0f16392.shtml

Rare Diseases Research in China: Government Support



• 20 top medical institutions and 
hospitals in China

• 50,000 cases covering more than 50 
diseases

• Multi-omics database and multi-center 
biological bank

National Rare Diseases Registry System of China



• Introduction of ChinaHPO (CHPO)
• Team member holding position in 

SNOMED CT
• Participation in translation and 

construction of Chinese knowledge 
base

National Rare Diseases Registry System of China



Rare Diseases Society of
Chinese Research Hospital Association 

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



Rare Diseases Research in China
Future

Collaboration & Innovation



Establishment of Collaboration and Innovation Network

Government

Health care 
providers

Industries

Public

Legislation, policy 
and social security

Registry, research 
and referral systems

Technical support 
and innovation

Volunteer and 
patient engagement

Improvement in rare 
diseases research 
and intervention



National Database and Rare Diseases Knowledge Base in Chinese

Multi-center
biological bank

Big data platform

Prognosis and predictive model

Evidence for precision diagnosis, treatment and 
prevention of rare diseases

Multi-omics
database

Knowledge base

Disease mechanism, effective intervention, improved prognosis



Accelerating Exploration and Innovation

Promoting research Promoting therapy

Gene therapy ERT

Molecular targeted therapy



Medical Education and Specialty Training

Physician

Genetic 
consultant

Research 
leader

Data 
analyst

Policy 
researcher

Project 
manager

Collaboration 
& Innovation

Genetic counseling

Basic, clinical & informatics 
study

Data analysis for agencies 
and industry

Rare diseases policy-
making

Organization operation 
and social program

Clinical intervention



Promoting Patient Care and Outcomes

Better disease management 
& Higher life quality

Patient-physician 
relationship Patient education Psychological 

intervention Social security

Encouraging 
participation of 

registry

assisting in 
education, 

employment and 
medical insurance

helping 
communication 
and providing 

support

Building trust, 
involving decision-

making and 
keeping follow-up



Joining the Leadership of International Cooperation



Rare Diseases:
Global Challenge and China’s 

Roles

Multiparty coordination 
&

Constructive innovation



THANK YOU
National Rare Diseases Registry System of China

www.nrdrs.org
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