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Abstract
Use of real-world data (RWD) is gaining wide attention. To bridge the gap between diverse healthcare stakeholders and 
to leverage the impact of Chinese real-world evidence (RWE) globally, a multi-stakeholder External Advisory Committee 
(EAC) and EAC meetings were initiated, aiming to elucidate the current and evolving RWD landscape in China, articulate 
the values of RWE in ensuring Chinese patients’ equitable access to affordable medicines and solutions, and identify stra-
tegic opportunities and partnerships for expansion of RWE generation in China. Chinese and international experts who are 
clinicians and academic researchers were selected as EAC members based on their professional background and familiarity 
with RWD/RWE. Three EAC meetings were held quarterly in 2023. Various topics were presented and discussed for insights 
and suggestions. Nine experts from China, one from South Korea, and two from Europe were selected as EAC members 
and attended these meetings. Experts’ presentations were summarized by theme, including the RWD landscape and RWE 
enablement in China, as well as global development of a patient-centric ecosystem. Experts’ insights and suggestions on 
maximizing the RWD/RWE value to accelerate healthcare transformation in China were collected. We concluded that though 
data access, sharing, and quality are still challenging, RWD is developing to support evidence generation in the medicinal 
product lifecycle, inform clinical practice, and empower patient management in China. RWD/RWE creates value, acceler-
ates healthcare transformation, and improves patient outcomes. Fostering a patient-centric ecosystem across healthcare 
stakeholders and maintaining global partnerships and collaboration are essential for unlocking the power of RWD/RWE.

Key Points 

Real-world data are in fast development to support 
evidence generation in the medicinal product lifecycle, 
inform clinical practice, and empower patient manage-
ment in China. The data sources and types are diversified 
across the country.

Fostering a patient-centric ecosystem across healthcare 
stakeholders and maintaining global partnership and 
collaboration are essential for unlocking the power of 
real-world data and real-world evidence in China.

1 Introduction

1.1  Utilization of Real‑World Data (RWD) 
in Healthcare

Real-world data (RWD) refers to patient health status and 
healthcare delivery information collected from various 
sources outside traditional clinical trials. The analysis of 
RWD generates real-world evidence (RWE) and offers clini-
cal insights into a medicinal product’s potential benefits or 
risks [1].

In recent years, with incentives for developing compara-
tive effectiveness research evidence to improve the care 
delivery, the use of RWD has been growing. The rapid gen-
eration of various types of digital data has provided valuable 
and diversified RWD sources [2]. Current RWD sources con-
tain healthcare data, patient and/or disease registries, claims 
data, environmental data, and health-related data generated 
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from mobile devices, social media, and patient platforms [3]. 
Through different study designs (e.g., retrospective/prospec-
tive cohort, case-control, or pragmatic clinical trial), these 
RWD sources have transformed values from post-marketing 
safety evaluation to broader applications in healthcare. RWE 
generated from RWD can support identifying unmet medical 
needs, optimizing drug development strategy, and assessing 
drug safety and effectiveness among diverse populations in 
the real-world setting [3]. Beyond therapeutic development, 
RWE can also provide insights into informing clinical guide-
lines and changing clinical practice, which are essential for 
patient experience optimization for better clinical outcomes 
[4].

Enhanced data quality promotes the utilization of RWD. 
Digitalization has been extensively integrated into clinical 
practice. The accumulation of digitalized data contributes to 
the generation and linkage of large electronic datasets con-
taining comprehensive data elements in the real-world clini-
cal setting. Currently, many RWD sources have the potential 
to ensure the performance of statistical and machine learning 
procedures and result reproducibility and replicability, lead-
ing to valid RWE generation with savings in both cost and 
time and enhancing the efficiency of medical and health-
related research and decision making [2]. Enhanced RWD 
quality has also facilitated global collaboration by establish-
ing a catalogue of RWD sources and harmonizing these data 
for cross-country collaborative research [5].

Real-world study (RWS) design and methodology have 
also been advanced, which facilitates the utilization of RWD. 
Based on advances in data quality and linkage, registry-
based randomized control trials (RCTs), which are defined 
as pragmatic trials that use registry data for case records, 
data collection, randomization, and follow-up, are playing an 
important role in answering clinical questions pragmatically 
and cost effectively [6, 7]. One example is the national-level 
SWEDEHEART (Swedish Web-system for Enhancement 
and Development of Evidence-based care in Heart disease 
Evaluated According to Recommended Therapies) registry 
database [8]. The advanced statistical techniques and struc-
tured process have also allowed the emulation of RCTs with 
high-quality RWD to agree on the conclusions [9]. With 
data suitable for study questions, design and analysis, the 
causal effects of therapies can be evaluated through both 
RCTs and observational RWSs. Therefore, RWD may offer 
causal insights when trial data are either unavailable or can-
not be generated quickly or feasibly, which has enhanced the 
credibility of RWD in research [10].

RWD utilization has obtained regulatory recognition. In 
2016, the United States Food and Drug Administration (US 
FDA) took a significant step by introducing the 21st Century 
Cures Act, aiming to assess the potential use of RWE in 
regulatory decision-making processes, including fulfilling 
post-approval study requirements, extending drug labels, and 

considering RWE as an external comparator for new drug 
submissions [11]. Following this milestone, the National 
Medical Products Administration (NMPA), the European 
Medicines Agency (EMA) and the Japan's Pharmaceuti-
cals and Medical Devices Agency (PMDA) subsequently 
issued guidance on RWE application in drug development 
and addressing the methodological and operational aspects 
concerning the use of RWE [12–14]. These collective efforts 
reflect the growing acceptance of RWE as trustworthy infor-
mation about the safety and effectiveness of drug therapies.

1.2  Importance of RWD/Real‑World Evidence (RWE) 
in China’s Healthcare Context

In China, the release of “Healthy China 2030” has played a 
significant role in driving digitalization in healthcare facili-
ties, to enhance the accessibility of medical big data nation-
wide [15]. The adoption of digital healthcare systems (e.g., 
Hospital Information System) across hospitals has offered a 
rich source of RWD. These RWD sources are being utilized 
to support robust analyses and enhance the generalizability 
of research findings in real-world clinical settings among the 
broad Chinese population [16].

RWE is gaining wide attention in China, and the number 
of published, peer-reviewed articles reporting RWS has con-
tinued to increase [17]. In China, RWE arose to compensate 
for the limitations of traditional clinical trials and provides 
additional evidence to inform clinical practice and policy 
decisions [17]. RWD/RWE gained regulatory recognition 
from 2019 onwards following the issue of relevant guide-
lines by NMPA [18]. The value of RWD/RWE is fostering 
collaboration and partnerships across healthcare stakehold-
ers and initiating public–private partnership models or muti-
stakeholder alliances to some extent in China.

1.3  External Advisory Committee (EAC) Meetings

A multi-stakeholder External Advisory Committee (EAC) 
was established to promote collaboration and partnership 
among diverse healthcare stakeholders and leverage the 
impact of China RWE globally [19]. Meetings were initiated 
among the EAC members. These meetings gathered expe-
riences and insights from diverse healthcare stakeholders 
intending to enhance patient experience by applying RWD 
and RWE, particularly in the context of China. See the elec-
tronic supplementary material (ESM, including Table A1 
and Table A2) for a detailed introduction on the EAC and 
its members.

Three EAC meetings with different focus topics were held 
quarterly in 2023 to collect insights and suggestions. In total, 
nine experts from China, one from South Korea, and two 
from Europe (Sweden and the Netherlands) were selected as 
EAC members and attended the series of meetings. In each 
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meeting, Chinese experts shared their cases and thoughts 
encompassing the current and evolving RWD landscape 
and RWE enablement in driving clinical practice change in 
China, followed by presentations from international experts 
to introduce RWD development in other countries, and/or 
multistakeholder partnership and collaboration at the global 
level. Each presenter referred to facts in the literature/guide-
lines or their research published in peer-reviewed articles. 
Points presented in these meetings led to panel discussions. 
Panel discussion was conducted to identify challenges and 
opportunities for RWD quality enhancement and strategic 
partnership development to unlock RWD potential in China.

Experts’ presentations grouped by theme were summa-
rized, including the RWD landscape in China, RWE enable-
ment in China, and the patient-centric ecosystem to maxi-
mize the RWE/RWD value at a global level. Figure 1 shows 
an overview of the objectives of the three EAC meetings.

Based on the insights and experiences obtained from the 
EAC meetings, we aim to:

1. Understand the current and evolving RWD landscape in 
China.

2. Articulate the values of RWE in ensuring Chinese 
patients’ equitable access to affordable medicines and 
solutions.

3. Identify strategic opportunities and partnerships for 
expansion of RWE generation in China.

2  RWD Landscape in China (First EAC 
Meeting)

2.1  Overview of RWD Development

RWD source types are diversified in China. The typical data 
source types that have evolved in recent years include prod-
uct and disease registries, administrative claims, electronic 
health records (EHRs), patient-generated data, and data 
gathered from mobile devices.

Particularly, EHRs are developing rapidly in China fol-
lowing the release of “Healthy China 2030”, which aims 
to set up a national health record for each Chinese citizen 
[15]. One study in 2018 suggested that over 90% of Chinese 
hospitals have employed EHRs [20]. With the accumulation 
of digitalized healthcare data, in partnership with research 
institutes and health technology and pharmaceutical com-
panies, a few regional governments in China have initiated 
the generation and linkage of healthcare data containing 
comprehensive data elements in the real-world clinical set-
ting, leading to the generation of regional EHRs, that is, 
integrated closed-loop data of multi-source health records 
in a specific region [21].

The regional EHR databases are longitudinal, covering 
the regional population and containing patients’ healthcare 
records over the years across various hospitals and com-
munity healthcare service centers. There have been some 
well-established regional EHR databases. One example is 
the Yinzhou Integrated Health Big Data Platform (Yinzhou 
regional EHR). The Yinzhou regional EHR is a district-level 
database covering about 1.65 million residents in Yinzhou 
District, Ningbo City, China, since 2006. Pooled patient-
level data are extracted from this district’s 10 hospitals, 22 
community health service centers and 256 health service sta-
tions. The database contains integrated data on inpatient and 
outpatient care, public health management, mortality, census 
registration, and others. Data are extracted from various sys-
tems such as the public health information system, hospital 
information system, or community health information sys-
tem [22]. Although the application of regional EHR data-
bases is still preliminary, China has tremendous potential to 
develop more regional EHR databases with widespread digi-
talized data sources and partnerships among stakeholders.

2.2  Global Data Standardization of Chinese RWD

Global data standardization promotes Chinese data quality 
enhancement and sharing facilitation, providing a reason-
able basis for scientific information sharing and cooperation 
across institutions and regions. Global data standardization 

Fig. 1  An overview of the objectives of three External Advisory Committee meetings. EAC External Advisory Committee, RWD real-world 
data, RWE real-world evidence
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is usually based on a unique platform to systematically 
merge data and generate standardized information interna-
tionally, yielding aggregated results for interpretation.

The global RWD community Observational Health Data 
Sciences and Informatics (OHDSI) has established an inter-
national network of researchers and observational health 
databases. OHDSI is a multi-stakeholder, interdisciplinary 
collaborative that brings out the value of health data through 
large-scale analytics [23]. So far, OHDSI has integrated the 
Yinzhou regional EHR database and four single-center EHR 
databases from China into diverse health databases drawn 
from various sources and countries through the Observa-
tional Medical Outcomes Partnership (OMOP) Common 
Data Model (CDM). The OMOP CDM converts data from 
its local format to a designated structure and vocabulary 
containing all relevant coding dictionaries as a standardized 
mechanism [24]. Leveraging databases from the OHDSI, one 
published protocol aimed to investigate the relative effects of 
type 2 diabetes mellitus (T2DM) agents on cardiovascular 
risks by involving about 240 million patients across coun-
tries, including China [25]. This study will provide valuable 
insights into the comparative effectiveness and safety of the 
second-line T2DM agents, thereby guiding clinical decision 
making in T2DM management.

For future application and development of global data 
standardization, China is expected to make further efforts 
on human resource and talent development, localization 
of clinical research data models, generation of organized 
output of Chinese evidence, and collaboration with other 
international agencies to ensure a more coordinated RWD 
environment worldwide.

3  RWE Enablement in China (Second EAC 
Meeting)

3.1  RWE Supports the Medicinal Product Lifecycle 
in China

The RWE regulatory landscape in China has been dynamic 
and rapidly evolving. The NMPA published eight compre-
hensive guidelines related to RWD and RWE from different 
aspects since 2019 (Table A3 in the ESM). These guidelines 
cover a range of essential elements, including clarification 
on the utilization of RWE in drug development and registra-
tion; guidance on the collection, quality control and appli-
cation of RWD; considerations for the design of RWS; and 
effective communication of RWE with the authority to sup-
port drug registration applications [18]. One guideline also 
explicitly explained how RWE can support the medicinal 
product lifecycle in China [13]. It is promising that RWE has 
obtained regulatory recognition and is in fast development to 

support medicinal product lifecycle development and moni-
toring in China.

RWE can be applied to address fundamental research 
questions across the medicinal product lifecycle in China. 
RWE can inform clinical trial strategy and design in the 
research and development stage by generating hypotheses 
and predicting free analysis. In China, specific utilization 
involves describing disease epidemiology and treatment pat-
terns, assessing comparative effectiveness, safety, disease 
progression, and healthcare resource utilization, and esti-
mating treatment costs [26]. In the launch and post-launch 
stages, RWE can be combined with evidence from clinical 
trials through conducting hybrid studies in safety monitoring 
and pharmacovigilance to produce generalizable results for 
supporting regulatory applications. RWE has also provided 
values for post-launch comparative effectiveness evaluation, 
treatment individualization and outcome prediction, and 
exploration of new indications [27]. Further, in the com-
mercialization stage, through leveraging the global data 
standardization (e.g., OMOP CDM) and partnerships across 
multi-stakeholders, RWE can be applied to monitor the qual-
ity of care and drive practice change in China (Fig. 2).

3.2  RWE Informs Clinical Practice in China

In China, the concept of RWE arose from awareness of the 
limitations of traditional clinical trials and the need for addi-
tional evidence to inform clinical practice and policy deci-
sions [17]. Compared with Europe and the US, which have 
applied RWE to inform the national clinical guidelines of the 
National Institute for Health and Care Excellence (NICE) 
[28], American College of Cardiology (ACC) [29], and 
American Heart Association (AHA) [29], applying RWE to 
inform clinical practice in China is still in the preliminary 
stage. However, compelling instances exist.

For example, RWE generated from the China Heart Fail-
ure (HF) center database helped to standardize HF diagno-
sis and treatment at the HF center, elevate the utilization 
of echocardiography and B-type natriuretic peptide (BNP) 
for HF diagnosis and prognosis-enhancing drugs for HF 
with reduced ejection fraction, and improve post-discharge 
mortality and re-hospitalization outcomes, leading to clini-
cal guideline improvements for chronic HF exacerbation in 
China. Based on clinical insights from this database, health-
care professionals also developed a guideline for preventing, 
treating and managing chronic HF exacerbation in China 
[30]. Furthermore, RWE contributed to the development of 
hierarchical diagnosis and treatment of HF in primary and 
community hospitals in China, ensuring patients’ equitable 
access to affordable diagnoses and treatments of HF [31].

The frequency of applying RWE to influence clinical 
practice in China will increase within the context of “Big 
Health Evolution” in China, which indicates a high demand 
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for rapid evidence on predictive, preventive, participatory, 
and personalized healthcare [32]. To accommodate this 
increasing demand, improved access and sharing of RWD 
is needed to ensure continuous and hyperlocal analysis of 
healthcare data. Organizations from academia and industry 
and across the patient-centric healthcare ecosystem need to 
work together to improve data access, sharing and quality, 
undertake translational and relevant research, and establish 
RWD sources to generate reliable RWE [28].

3.3  RWE Empowers Patient Management in China

Apart from informing the clinical guidelines, RWE empow-
ers patient management in China by elucidating the most 
effective treatment for a disease/condition in real-world 
clinical practice, identifying diagnosis and treatment gaps 
between real-world clinical settings and guidelines, and 
benchmarking the current strategies for disease monitor-
ing and treatment against the guidance for patient care 
optimization.

Relevant cases are also abundant in China. For exam-
ple, using the Yinzhou regional EHR data, the protocol can 
identify the most effective treatment with the most minor 
safety signals for Chinese patients with T2DM, helping to 
inform critical decisions on T2DM treatment facing patients 
themselves, their caregivers and clinicians, and even policy-
makers of healthcare systems in China [25]. RWE generated 
from the HF center database also supported monitoring the 
utilization rates of echocardiography, BNP, and guideline-
directed medical therapy for HF over the years in both 
tertiary and secondary hospitals in China. The utilization 
gaps were therefore identified, and strategies for utilization 
advancements were developed in real time, contributing to 
increased utilization of these tests and treatments, which 

ensured diagnosis accuracy and distinct decreases in re-
hospitalization and mortality outcomes [33].

4  Patient‑Centric Ecosystem to Maximize 
the Value of RWD/RWE (Third EAC 
Meeting)

A patient-centric ecosystem can maximize the value of 
RWD/RWE to support the medicinal product lifecycle, 
inform clinical practice and empower patient manage-
ment. The patient-centric ecosystem is based on building 
strategic partnerships among stakeholders, including gov-
ernment authority, industry, academia, and the healthcare 
system, to improve patient outcomes [19]. By leveraging 
each stakeholder’s expertise, experience, and connection, 
the patient-centric ecosystem enables all stakeholders to 
align values and objectives to advance equitable access to 
affordable, high-quality, and innovative healthcare solutions. 
This approach puts patients at the center of healthcare, mov-
ing them from passive players to active participants in their 
healthcare journey [19].

Two landmark cases of delivering innovative solutions to 
drive clinical practice change through a patient-centric eco-
system are the Optimised Pathway for Early Identification of 
Heart Failure in the Community (OPERA) project in Scot-
land [34] and the Federated E-Health Big Data for Evidence 
Renovation Network (FeederNet) in South Korea [35]. Both 
projects are well established and facilitated based on close 
collaboration among the government authority, healthcare, 
academia, and industry. Through solid multi-stakeholder 
partnership and collaboration, OPERA evaluated the new 
patient management pathways to enable earlier diagnosis 
and treatment on a large scale for the National Health Ser-
vice transformation. Results of the OPERA pilot study have 

Fig. 2  An overview of the crucial role of real-world evidence across the medicinal product lifecycle in China
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suggested a significant reduction in waiting time for patients’ 
HF diagnostic tests from 12 months to 6 weeks [34]. The 
OPERA project’s expected outcome is to facilitate the provi-
sion of equitable and more timely access to HF diagnostics 
and HF care in Scotland. OPERA has been an example of 
how partnership working can deliver innovative solutions to 
drive clinical practice change and provide equitable access 
to high-quality care [36]. FeederNet developed a national 
data network involving 66 hospitals (73 million patients) and 
three national claims databases, and data from the Feeder-
Net platform showed over 3500 analysis activities in 2021, 
promoting collaborative research between hospitals and aca-
demia by using data from multiple hospitals [35]. FeederNet 
also joined the OHDSI and enabled researchers to access a 
network of billions of patients to generate evidence on all 
aspects of healthcare [37]. Therefore, these partnerships and 
collaborations have a great potential to improve patient care 
and ensure patients’ equitable access to affordable medicines 
and solutions.

5  Discussion

Since the EAC members have various backgrounds and all of 
them are key opinion leaders in their professional field, the 
viewpoints collected during EAC meetings in 2023, espe-
cially on challenges, opportunities, and potential solutions, 
may have long-term impact and initiate further discussion on 
how to maximize the value of RWD and RWE to accelerate 
healthcare transformation in China. However, there has yet 
to be any regulatory communication between the EAC and 
NMPA. The following sections summarized EAC members’ 
opinions/perspectives in the panel discussions.

5.1  Challenges of RWD Utilization in China

Currently, many RWD sources in China are available only 
to academic researchers upon request, exacerbating collabo-
ration constraints across organizations. The literature also 
highlights this observation [17, 38]. Issues of data owner-
ship, access processes, and compliance are substantive in 
China. The national or local policies to guide Chinese hospi-
tals on approval of data access and sharing for research need 
to be improved. The payment structure for the data user fee 
and the distribution of scientific achievement and intellectual 
property across different functions should also be clarified 
[39]. Moreover, there are concerns about data confidentiality 
and privacy protection.

Although many Chinese hospitals have adopted data man-
agement systems such as the Hospital Information System or 
the picture archiving and communication system, integrat-
ing information across these systems for real-world database 
generation is still tricky due to distinct heterogeneity in data 

entries and formats [40]. Concerns about coding accuracy, 
consistency, and data completeness for longitudinal follow-
up generally exist. The quality of RWD in China has gener-
ally improved, but high-quality RWD is still lacking [17, 
38]. A unified and standardized data governance process and 
quality improvement based on China’s existing data manage-
ment system is needed.

5.2  Opportunities for Chinese RWD to Support 
Healthcare

Fostering collaboration and sustainable partnerships across 
healthcare stakeholders is an opportunity to enhance RWD 
accessibility and quality. Through facilitating multi-stake-
holder cooperation and building partnerships among gov-
ernment authorities, healthcare systems, academic research-
ers, and industry, the credibility of Chinese RWD can be 
improved distinctly as collaboration and partnership can pro-
vide the necessary infrastructural, technical, and scientific 
support and unique capabilities through a joint effort. The 
more players that join in the use of RWD, the better RWD 
will become, with high quality and accessibility.

Furthermore, to maximize RWE values and achieve 
patient empowerment in China, Chinese RWD/RWE 
implementers are encouraged to partner with international 
researchers and agencies and leverage their unique capabili-
ties, experiences, and connections on the advanced method-
ology and technology of RWD/RWE. Maintaining global 
partnerships and collaboration is essential for transforming 
the future of healthcare and unlocking the power of RWD/
RWE to improve patient outcomes in China. See Fig. 3 
for an overview of Chinese RWD opportunities to tackle 
challenges.

5.3  Potential of Patient‑Centric Ecosystem 
Development in China

Healthcare forms a complex ecosystem that includes stake-
holders from hospitals, payers, academic institutions, and 
industry. In the past they were only loosely tied together, 
working with siloed systems and data. In recent years, 
healthcare stakeholders are making efforts to develop a 
patient-centric ecosystem in China. For instance, Astra-
Zeneca and the Chengdu Wuhou District Health Bureau 
formed a strategic partnership to support chronic disease 
management through RWS. This collaboration focuses on 
applying RWD to provide solid RWE in managing high-
prevalence chronic diseases, including respiratory, kidney 
and cardiovascular diseases. Stakeholders are confident that 
this private–public partnership and collaboration will aid in 
advancing the digitalization of chronic disease management 
and the standardization of clinical diagnosis and treatment, 
ultimately improving the health outcomes and quality of 
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life of Chinese patients in this region [41]. China has also 
taken the initiative to set up the Boao Lecheng Pilot Zone 
in Hainan, China, to enable patients’ early access to medi-
cal products and to generate early patient-level RWD [42]. 
This pilot zone and related policies is another example that 
could reflect joint efforts from policy makers, hospitals, and 
industry to facilitate a partner-based patient-centric ecosys-
tem in China.

Building upon widespread digitalized Chinese data 
sources and a shared vision to transform the future of 
healthcare and unlock the power of RWD to improve 

patient outcomes among multi-stakeholders, China has 
great potential to establish and maintain a data-driven, 
fully integrated and partner-based patient-centric ecosys-
tem. Relying on this ecosystem, partners across various 
domains will be able to drive changes in clinical practice 
through high-quality RWD and RWE, maximize patient 
benefits, and help increase the global impact of Chinese 
RWD and RWE. A conceptual framework was developed 
to inform RWD opportunities, RWE enablement, and 
RWD/RWE maximization via the patient-centric ecosys-
tem in China (see Fig. 4).

Fig. 3  An overview of Chinese real-world data opportunities to tackle challenges. RWD real-world data

Fig. 4  A conceptual framework of real-world data (RWD) opportunity, real-world evidence (RWE) enablement, and RWD/RWE maximization 
via the patient-centric ecosystem in China
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6  Conclusions

Chinese RWD source types are diverse. Though issues 
around data access, sharing, and quality are still chal-
lenging, RWD is developing to support evidence genera-
tion through the medical product lifecycle, inform clini-
cal practice, and empower patient management in China. 
RWD/RWE have shown value to accelerate healthcare 
transformation and improve patient outcomes in China. 
Fostering a patient-centric ecosystem across healthcare 
stakeholders and maintaining global partnership and col-
laboration are essential for unlocking the power of RWD/
RWE.
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