
Rare Disease Healthcare and 

Research in China:  

Advancement and Prospects

Peking Union Medical 
College Hospital  
(PUMCH)

November 2024



Peking Union Medical College Hospital (PUMCH): 
a national tertiary referral center

PUMCH 
PRACTICE:

Exploring the 
“Chinese Solution” 
to Rare  Disease 
Healthcare and 
Research

The National Center for Diagnosis and Treatment of  Complex 
and Severe Diseases designated by the  National Health 
Commission of China

Patients with complex conditions are referred to  PUMCH 
from local institutions  across the country

Leading the country in the diagnosis and  management of RDs 
and  undiagnosed conditions

Multidisciplinary team (MDT) consultation and
collaboration



The Multidisciplinary Outpatient Clinic for RDs



The first specialized inpatient ward for RDs in China

Patient population

❑ Patients with confirmed RD s  

requiring M DT  management

❑ Patients with undiagnosed  

conditions

❑ Participants in clinical studies

Medical team

❑Multidisciplinary medical team

❑M DT  rounds:

✓ Multi  specialists

✓ Clinical geneticist

✓ Pharmacist



The MDT Consultation Center for RDs: one-stop service

Significant ly st reamline  the complex  

diagnostic and therapeutic strategies

4yr 4wk

Substant ial reduction in  the cost of  

multiple  rounds of v is i t s and referra ls

90%

Metrics:

❑ 300+  consultations

❑ 40+ specialties

❑ 400+  specialists

❑ 160+ RDs / undiagnosed conditions

❑ Each consultation meeting

✓20+ specialties involved as needed



The Clinical Genetic Analysis Platform

Genetic  
testing

Data analysis &   
interpretation

Genetic  
counsel ing

Research &   
training



The National Collaborative Network for RD Diagnosis and 
Treatment

Patient referral

Telemedicine support

Patient follow-up  

Genetic counseling

Reduce diagnosis delay &   improve 
outcomes and safety  for  patients
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32

386

National-level leading hospital –  Peking 

Union Medical College Hospital  MDT 

consultation and telemedicine support

Provincial-level leading hospitals

Accepting regional referrals; implementing diagnosis and  

management plans

Member hospitals

Initial patient assessment; summarizing and reporting  

medical conditions

N

P

M

419 hospitals across the  
country



The Public Welfare Project for Rare Disease Service 
Improvement (UPWARDS)

Genetic testing f or

patients and their famil ies

❑ MDT collaborative management  

of RD patients (≥9000 cases)

❑ Building the capacity of  

hospitals to provide MDT  

collaborative services (≥100  

hospitals)

❑ Production of training resources  

of MDT collaborative healthcare  

for RDs

❑ Training of doctors in diagnosis  

and treatment of RDs (≥825  

sessions)

❑ Improving the capacity of local  

and young doctors in the  

healthcare of RDs (satisfaction  

evaluation)

Support for free genetic testing and counseling, M D T  consultations for patients with RD s

❑ Genetic test ing for  RD patients  

and their families (≥40,000  

cases)

❑ Guidance for  genetic test ing  
and counseling (≥1 set)

❑ Quality improvement of  

healthcare and satisfaction of  
patients (satisfaction evaluation)

Multidi scipli nary healthcare  f or

patients

Doctor trai ni ng program on  R D s

Supported 20,155 free genetic tests submitted by 1809 doctors at 309 hospitals (as of 2023)



Artificial intelligence tool for the diagnosis of RDs

PhenoBrain for RDs

❑ Phenotype extraction through a Chinese  medical 

text processing algorithm

❑ Phenotype-based clinical diagnosis of 90 00 +

RDs

❑ Improve initial clinical diagnosis of RDs  by

2 0% -3 0%

Patent Certificate



PUMCH · Taichu Rare Disease Model V1.0 Features

Phenobrain

Pre-, in-clinic and post-consultat ion
AI-powered  diagnostic  

too l access

Pre-consultat ion screening Medical records summa riza tion &  pre liminary diagnosis Follow-up management &  Q&A

❑ Medical record and lab testi ng dataset

❑ Radiology, pathology, ultrasound, nuclear  

medicine, and electrophysiology dataset

❑ Facial features, speech, semantics, devel opmental  

abnormalit ies, gait, and other phenotypes

Database for clinical phenotype collection Clinical database PUMCH · Taichu

Rare disease model



The National Rare Diseases Registry System of China (NRDRS)

➢ 107 institutions across the country

➢ 248 cohorts

➢ 88,142 cases

➢ 105 clinical trials

➢ 456 publications

Collaborative PIs

Cohort study proposal  

Patient consent & recruitment

ü Demographics
ü Family history

ü Phenotypes (HPO)
ü Biosamples
ü Genomic data (Fastq)

ü Medical imaging data

NRDRS



NRDRS: the most important database for RD research in 
China

Epidemiologic studies

A platform connecting patients, 

providers,  academia, industry and

policymaker

Natural historystudies

Basic research

Clinicaltrials

NRDRS

Data drives discovery



National Genotype-Phenotype Database for RDs

➢ Genetic RD: 7,000+

➢ Genetic variants in Chinese 
population: 110,000+

➢ Research on pathogenesis

➢ Research and development for 
genetic screening and  diagnostic 
testing product



The National Rare Disease Biobank

ISO20387 certified

120+ disease, 230,000+ samples

Technical standards of biobank: validation and  revision to 

provide a basis for national standardization

Biospecimens: crucial resources and essential  elements in the 

basic, clinical and translational research

Community : industry–academia collaboration



The National Rare Disease Surveillance System

➢ Launched in Nov 201 9

➢ 581 institutions covering 31 

provincial-level administrative  

regions in China

➢ 990,000 confirmed RD cases were  

reported

➢ Based on the data of cases reported  

nationwide, the Rare Disease  

Surveillance Report of China was  

released

- China Rare Disease Surveillance Report (2024)



PUMCH designated as the National Center for Healthcare 
Quality Management in RDs

Twenty provincial-level

centers have been set up

Quality improvement

projects implemented

Educational materials

& training program  In 

person & online 

training courses



Transthyretin Amyloid Cardiomyopathy (ATTR-CM)

Early diagnosis → Disease subtyping → Clinical trials → Guidance development



Non-invasive diagnosis for ATTR-CM:

❑ 99Tcm-PYP scintigraphy with high sensitivity and specificity

Invasive myocardial biopsy  

Di ag nost ic  yi el d： 20%

Non-invasive 99Tcm-PYP scintigraphy  80%



The clinical trial and accelerated NDA approval of Tafamidis in 
China

➢ PUMCH led the multi-center phase IV clinical  trial of 

Tafamidis and conducted the trial using  the NRDRS 

platform.

➢ Priority review and accelerated NDA approval  in China in 

Sep 2020.

➢ Included by the National Reimbursement Drug  List 

(NRDL) in 2021.



The first Chinese expert consensus on the diagnosis and 
treatment of ATTR-CM

➢ Guide the healthcare of patients  with ATTR-CM

➢ Quality improvement projects have  been 

implemented nationwide

➢ From 2018 to 2023

➢ The number of confirmed ATTR-CM  cases 

nationwide had a 20-fold increase

➢ The risk of in-hospital mortality decreased 

by 30% AL Chemotherapy and ASCT



Obstructive Hypertrophic Cardiomyopathy (HCM)

➢ HCM is a myocardial disorder  characterized by 

primary left  ventricular (LV) hypertrophy.

➢ The prevalence of HCM in the Chinese  population is 

about 80 per 100,000  adults.

➢ Treatment goals: relieving clinical  symptoms, 

improving cardiac function,  delaying disease 

progression, and  reducing death.

➢ No agency-approved therapy available  in China.



Study design of the clinical trial of Mavacamten in patients 
with HCM



Structural biology-based drug development for RDs



Drug development for familial hypercholesterolemia



Drug development blossoms for RDs in China



Medical Education for Rare Diseases

The three stages: medical school, graduate, and  continuing medical education



Graduate medical education: Clinician Training Program at the 
Dept. of RDs, PUMCH



The Rare Disease Branch of the Chinese Medical Association:  
Chinese Society of Rare Diseases (CSRD)



Education and training programs improve healthcare for RDs 
nationwide



The China model contributing to the evolving landscape of RD 
healthcare and  research worldwide





Durhane Wong-Rieger, PhD
President & CEO
Canadian Organization for Rare Disorders

durhane@raredisorders.ca
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