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Abstract
Real-world data (RWD) and real-world evidence (RWE) have garnered great interest for supporting drug research and devel-
opment (R&D) by medical researchers and regulators in recent years. The application and development of RWD/E in drug 
regulatory decision-making have been vigorously promoted in China. This study seeks to provide a broad overview of how 
RWE has been contributing to drug regulatory decisions in China. In this paper, we review the development of RWD and 
RWE, summarize key elements that promote application of RWE, introduce relevant methods and guidelines, elaborate on 
the opportunities and challenges of RWE in regulatory decision-making in China, and put forward suggestions to promote the 
application of RWE in China’s regulatory decision-making and to further facilitate innovative drug evaluation and regulation.

Keywords Real-world data (RWD) · Real-world evidence (RWE) · China’s regulatory decision-making · Methods and 
guidelines · Opportunities and challenges

Introduction

Randomized controlled trials (RCTs) are considered as the 
gold standard for evaluation of drugs. With the advancement 
of drug development concepts and technologies, limitations 
of RCTs have become increasingly recognized; for exam-
ple, the sample size is relatively small, the research environ-
ment is idealized, and the cost is relatively high [1]. Real-
world data (RWD) and real-world evidence (RWE) come 
from clinical/medical environments, with a wide range of 
data sources and a large sample size, which can serve as an 
important supplement to RCTs. How to use RWE in drug 
research and development (R&D) and regulatory decision-
making has become a growing focus of regulatory authori-
ties, industry, and academia.

The USA was one of the early countries to use RWD/E 
in regulatory decisions for drugs. The U.S. Food and Drug 
Administration (FDA) launched the Sentinel Initiative to 
create a national electronic system for medical product 
safety surveillance in 2008, in response to a Congressional 
mandate in the FDA Amendments Act of 2007 [2]. 21st-
Century Cures, issued in 2016, requires an evaluation of 
the potential for use of RWE in regulatory decision-making 
[3]. Since then, the FDA has launched a series regulator-
supported initiatives that drive forward the application of 
RWE, such as a series of guidelines have been issued to 
guide and regulate the use of RWE in R&D. Subsequently, 
the proportion of approvals incorporating RWE have been 
increasing each year. Studies show that there have been 116 
approvals incorporating RWE from January 2019 to June 
2021, with 65 of the studies influencing FDA’s final decision 
and 38 being included in the product label [4].

The GetReal Initiative, in which the European Medi-
cines Agency (EMA) participated in 2013, aims to develop 
new ways of collecting and synthesizing RWE for earlier 
use in drug development and healthcare decision-making 
[5]. EMA launched an adaptive licensing pilot project in 
2014, exploring the use of RWD for regulatory decision-
making [6]. In 2017, Heads of Medicines Agencies (HMA) 
and EMA jointly established a working group on Big 
Data, aiming to use big data (including RWD) to improve 
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regulatory decision-making and raise standards of evidence 
[7]. In Regulatory Science Strategy to 2025, EM Aset a goal 
for high-quality RWD and related guidelines to be issued 
[8, 9]. The use of RWE in regulatory decision-making has 
become more extensive, as presented in the initial marketing 
authorization applications of new medicines centrally evalu-
ated in 2018–2019 by EMA. Nearly, all European Public 
Assessment Reports included RWE for discovery and life-
cycle management and about half included RWE for the full 
development phase and for supporting regulatory decisions 
at registration [10].

The systematic use of RWE to support drug regulatory 
decision-making is still in its infancy in China. Recently, 
national drug regulatory authorities began applying RWE 
in the review and approval process. In China, the National 
Medical Products Administration (NMPA) defines data relat-
ing to patient health state and/or diagnosis and health care 
on a daily basis as RWD, and the appropriate and sufficient 
analysis of these data regarding usage and potential benefits 
and risks are referred to as RWE. RWD are routinely col-
lected from a variety of sources, such as hospital information 
systems (e.g., electronic medical records), death registers, 
medical claims, patient registries, the China Adverse Drug 
Reaction (ADR) Sentinel Surveillance Alliance (CASSA), 
population-based cohort studies of a natural experiment, and 
specific disease cohort databases, omics databases, and out-
come data of patient reports and personal mobile devices. 
The NMPA explicitly requires that only RWD that are fit for 
purpose—determined primarily by data relevance and reli-
ability can produce RWE; emphasizing that RWD is not the 
same as RWE. RWE is used to support drug regulatory deci-
sions in China, including (a) providing evidence in support 
of the effectiveness or safety for a new product approval; 
(b) providing evidence in support of labeling changes for an 
approved product; (c) being used as part of a post-marketing 
requirement to support a regulatory decision; (d) exploring 
new approaches for clinical research and development of 
well-known prescriptions/formulas from experience of the 
traditional Chinese medicine (TCM) practitioner; and (e) 
others such as to guide clinical research design and locate 
target groups [11].

This study seeks to understand the role of RWE in drug 
decision-making in China. In this study, we systematically 
review the policies, regulations, and guidelines on RWD/E 
and summarize the active exploration and practice on the 
application of RWD/E in the regulation of drugs in China.

Methods

A mixed approach has been employed in this study: involv-
ing documentary analysis of government policies, regu-
lations, guidelines, and official information about RWE, 

RWD, and Real-World Study (RWS) [12] in China, as well 
as review of the literature from 2009 to March 1, 2023 of 
publicly available statistics, government documents, and 
media sources. Publicly available government documents 
were mainly identified through official websites: The State 
Council, The People’s Republic of China (http:// engli sh. 
www. gov. cn/), The National Health Commission of the Peo-
ple’s Republic of China (http:// en. nhc. gov. cn/), The National 
Medical Products Administration (https:// www. cde. org. cn/), 
The Center for Drug Evaluation of NMPA (http:// engli sh. 
nmpa. gov. cn/), Hainan Institute of Real-World Data (https:// 
hnrws. cn/ en), and Hainan Medical Products Administration 
(https:// amr. hainan. gov. cn/ himpa/). Literature was searched 
through PubMed, Web of Science, and Chinese National 
Knowledge Infrastructure (CNKI) using the search terms: 
(‘real world study’ OR ‘real world evidence’ OR ‘real world 
data’) AND ‘drug’ AND ‘China MeSH’.

Results and Discussions

RWE in China’s Drug Policy Regulation

In China, the concept of RWS was introduced by professor 
Du Wenmin, where the use of a RWS in the safety evaluation 
of Traditional Chinese Medicine (TCM) injections was dis-
cussed; in particular, the Work Plan for the Safety Reevalua-
tion of TCM Injections issued by the NMPA in January 2009 
[12, 13]. Subsequently, academics and associations began to 
explore real-world applications in medical regulation and 
published a series of guidelines. On October 16, 2017, Tech-
nical Specifications for Real-World Research of Traditional 
Chinese Medicine was drafted by the China Association 
of Chinese Medicine and published for comment [14]. On 
August 3, 2018, the Guideline of Real-World Research was 
issued by the Wu Jieping Medical Foundation and Chinese 
Thoracic Oncology Group (CTONG), which helped Chinese 
researchers to better conduct a RWS and improve the qual-
ity of the RWS [15]. The China Association of Traditional 
Chinese Medicine approved a project for the group standard 
of “Technical Guidelines for Real-world Research of Chi-
nese Patent Medicine” and published the draft for comments 
on the Professional Committee of Real-world Research of 
China Association of Traditional Chinese Medicine in Octo-
ber of 2019 [16]. Five real-world data and research technical 
specifications were published by the China Real-World Data 
and Research Alliance with support from the NMPA and 
Hainan Provincial Food and Drug Administration in 2019 
[17]. These efforts have laid the foundation for the wide-
spread use of RWE for drug development research in China.

The application for extending the indication of bev-
acizumab was approved by the NMPA based on RWD 
in 2018, which was the first attempt to support drug 
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evaluation and decision-making with RWE [18]. In the 
same year, the NMPA organized representatives from aca-
demia, the pharmaceutical industry, and relevant institu-
tions, to launch the drafting of guidance documents on 
the use of RWE to support drug development and evalu-
ation. Later, the RWS pilot was carried out in Lecheng, 
Hainan. The application of RWE is actively promoted by 
regulatory agencies with regulator-supported initiatives 
that drive forward the application of RWE mainly from 
the following aspects, described below.

RWE has been Included in the Scientific Action Plan 
for Drug Regulation

The NMPA incorporates and actively promotes RWE 
into drug development and regulatory decisions and fur-
ther promotes RWE-related research based on regulatory 
science in China. They launched the Scientific Action 
Plan for Drug Regulation in May 2019; methodological 
research on the use of RWD for clinical evaluation of 
medical devices was one of the first nine key research 
projects [19]. Since then, 12 regulatory scientific research 
bases have been established, relying on well-known 
domestic universities and scientific research institutions. 
For example, Hainan Institute of Real-World Data strives 
to promote research on RWD standards of drugs and 
medical devices as well as research on data collection, 
analysis, and application. “Using RWE to Support the 
Technical Guidelines for the Registration and Marketing 
Review of New Drugs” was studied by the Institute of 
Drug Regulatory Science, Shenyang Pharmaceutical Uni-
versity, with the aim of strengthening drug registration 
and regulation from design requirements and sources of 
RWD. The Institute of Drug Regulatory Science, China 
Pharmaceutical University, is focused on the framework 
of using RWE in drug regulatory decisions. Applica-
tion of RWD/E in Drug Regulation has been studied by 
National Institute of Pharmaceutical and Medical Device 
Regulatory Science, Peking University [20].

In June 2021, research on evaluation methods of RWD 
supporting TCM, rare disease drugs, innovation, and clin-
ically urgent medical devices was included in the second 
batch of key projects: to study standards of RWD collec-
tion, quality evaluation, processing, and analysis in line 
with national requisites and to form new evaluation tools, 
standards, and methods for RWE supporting regulatory 
decision-making [21]. The symposium of RWS experts of 
the Scientific Research Base of Drug Device Regulation 
of the NMPA was held in Beijing, on January 17th, 2022. 
The discussion focused on the urgent need to solve the 
ethics and informed consent review in a RWS [22].

RWE Application Pilot Work has been Conducted 
in Lecheng Pilot Zone

In 2018, China took the lead in the RWS pilot work in Boao 
Lecheng International Medical Tourism Pilot Zone (Lecheng 
Pilot Zone), Hainan, which is the only region in China that 
can use licensed medical devices and drugs that have been 
approved in other countries but not registered in China [23]. 
The unique national concession policy for import of clini-
cally urgent medical devices makes Lecheng Pilot Zone an 
important test site for the NMPA to carry out RWE research 
and development. In June 2019, a pilot project of clinical 
RWD development was jointly launched by the NMPA and 
Hainan Provincial Government in Hainan [24].

Selection of Pilot Projects The RWS project of international 
innovative medicinal products for registration in China 
was developed in Boao Lecheng. By July 2022, a total of 
24 licensed imported drugs and medical devices had been 
included in the RWD application pilot of Lecheng Pilot 
Zone. Among them, 8 products have since been approved 
for market, including three drugs (Pralsetinib capsules, 
approved in March of 2021; Fluocinolone Acetonide Intra-
vitreal Implants, approved in June of 2022; and Trilaciclib, 
approved in July of 2022) [25–28].

Working Procedures and Mechanisms In 2021, the Guide-
line for Conducting Real-world Drug Research Pilot Service 
in Hainan Boao Lecheng International Medical Tourism 
Pilot Zone was issued to clarify registration procedures of 
a RWS for drugs [29]. In March of 2022, the Implemen-
tation Plan for the Pilot Work of Clinical Real-world Data 
Application was jointly issued by the NMPA and Hainan 
Provincial Government [30], aiming to further push forward 
the use of RWS drug applications.

Infrastructure and  Assurance A series of major research 
institutions have been established to jointly promote research 
on RWD/E; for example, the Hainan Institute of Real-World 
Data, Scientific Research Base of Drug and Medical Device 
Regulation of the NMPA, Hainan Key Laboratory of Real-
World Data Research and Evaluation, Boao Lecheng Real-
World Data Research and Innovation Center, and Boao 
Research Hospital, among others.

Workshops and Projects At the same time, a series of work-
shops and projects were conducted around the use of RWD/E 
in drugs and medical devices. For example, the 3rd National 
Congress on Real-World Data and Studies was held in 2020, 
with the theme of “Real-World Evidence Supporting Drug 
Device Regulatory Decision-making—Practice in China” 
[31]. “Communication Meeting of RWD Application in 
Drugs” and “Communication Meeting on Real-World Drug 
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Research Varieties” were held in 2021[32]. These Confer-
ences discussed the challenges and countermeasures in a 
RWS of medicinal products and further assistance in prod-
uct registration. The Boao International Pharmaceutical 
Devices Real-World Research Conference, which focused 
on the theme of “Real-World Data Research and Innovative 
Development of drug device regulation,” was held in 2022 
[33].

Talent Cultivation and  Training Hainan Institute of Real-
World Data has cooperated with Hainan University to set 
up the first postgraduate training center for “RWD appli-
cation” in China. In 2021, the joint training target of 10 
master’s and 5 doctoral students was achieved [34]. Aim-
ing to help inform the design and implementation of a 
RWS that could be used to support the development of safe 
and effective drug products in China; a series of trainings 
about using RWS/D/E in regulatory decisions have been 
conducted. Mainly sponsored by Hainan Real-World Data 
Research Institute (since 2021), the trainings cover basic 
theory, methodology, data quality control, RWD platform 
operations, and related processes, ethics, and RWS practice, 
among other things [35–45].

Cooperation and  Fund Support A Consortium for RWD 
Research on infectious diseases, hepatobiliary and pan-
creatic diseases, ophthalmology, respiratory diseases, and 
cancer was established in 2021 [46]. By the end of 2021, 
most (almost 80%) of the world’s top 30 pharmaceutical and 
medical device companies had established close coopera-
tive relationships with Lecheng Pilot Zone [34]. For exam-
ple, Novartis signed a memorandum of strategic cooperation 
with the Boao Lecheng Authority to accelerate the introduc-
tion of Novartis’ innovative products to the Lecheng Pilot 
Zone platform [47]. At the same time, the eSource Record 
(ESR) project of Boao Lecheng Clinical Research Center 
was officially released. By using artificial intelligence tech-
nologies such as natural language processing, it is commit-
ted to solving data quality throughout the life cycle and inte-
grating multi-source data [48].

RWD Research in Greater Bay Area

In 2019, the Guangzhou Municipal Health and Wellness Com-
mission established the Guangzhou Real-World Research 
Center of Chinese Medicine in the Greater Bay Area, which 
is the first research institution in China focusing on RWS in 
Chinese medicine based on family doctors [49]. On August 27, 
2021, the “Hong Kong and Macao Drug and Machinery Pass” 
policy was officially extended to allow drugs that are in urgent 
clinical need and have been listed in Hong Kong and Macao 
but are not listed on the mainland to be used in Guangdong 
Province after approval by the Guangdong Provincial People’s 

Government [50]. The eligible designated medical institutions 
in the Greater Bay Area provide advantageous conditions for 
RWD drug development. On July 22, 2022, the ethics com-
mittee of the Real-World Research Center of Chinese Medi-
cine in the Greater Bay Area of Guangzhou was established 
[51]. 3 days later, the Real-World Research Institute of Phar-
maceutical and Medical Devices in the Greater Bay Area of 
Guangdong, Hong Kong, and Macao was established at Jinan 
University to further promote RWS [52].

Technical Guiding Principles have been Issued Continually

The Guiding Principle for Real-world Evidence to Support 
Drug Development and Evaluation (Trial) was issued by 
NMPA in 2020 [11]. Subsequently, a series of guidelines 
related to RWD/E have been issued to clarify the technical 
requirements (Table 1) [53–63].

Clinical Comprehensive Evaluation Management of Drugs

The use of RWE in comprehensive clinical evaluation has 
been promoted by the Chinese government. The Guideline 
for the Management of Comprehensive Clinical Evaluation 
of Pharmaceutical Products (Trial 2021 edition) has been 
issued by the General Office of the National Health Com-
mission [64]. RWD are encouraged to be used to conduct a 
comprehensive analysis in the practical application of drugs, 
along with utilization data resources from existing national, 
regional, or provincial databases. In addition, a series of 
technical guidelines for comprehensive clinical evaluation 
of specific field drugs, such as pediatric, cardiovascular, and 
antitumor drugs, has been issued. They provide technical 
guidance and requirements about the use of RWD in com-
prehensive clinical evaluation, especially in safety and effi-
cacy analysis [65–67]. RWE is used to promote the improve-
ment of drug policies for drug research and development, 
production, distribution, and use.

Case Study of RWE Applications in Drug Approval

RWE studies are considered as part of the evidence pack-
age for submissions seeking authorization to market new 
medicinal products, which is summarized in Table 2. These 
submissions are reviewed and decisions are rendered primar-
ily by the CDE of NMPA, which focuses on drug products.

Challenges and Opportunities in the Application 
of RWE

Challenges

RWE Sources and  Data Quality Need To Be Further Regu‑
lated In China, the diversity of RWD sources, data from 
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different closed systems, and various management mecha-
nisms and data standardization, among other issues, form 
obstacles to achieve effective data association and analysis. 
Furthermore, the process of data recording, collection, and 
storage of RWD lacks strict quality control, and there may 
be incomplete data or inconsistent data models and descrip-
tion methods, which form obstacles to the effective use of 
RWD. It is necessary to establish unified data standards 
and data quality norms and to improve data quality control 
methods, in order to ensure the authenticity, accuracy, integ-
rity, and reliability of source data.

The Transformation and  Application of  Lecheng’s RWD 
Research Results to the Whole of China Need To Be Further 
Studied For drugs to be studied in RWS pilots, they must 
meet two preconditions- “clinical urgent need” and “no 
similar varieties approved for domestic market” in Lecheng 
City. With the establishment of the cooperative working 
mechanism set up by the CDE, Hainan Drug Administration 
and Lecheng Administration, the “state-province-region” 
tripartite communication channel has been unblocked, 
and efficient technical guidance has been provided for 
pilot manufacturers. Relying on research platforms such as 
Hainan Institute of Real-World Data and Key Laboratory of 
Real-World Data Research and Evaluation, top experts and 
multidisciplinary teams have been brought together to pro-
mote the implementation of RWD application pilot work in 
Lecheng. The above prerequisites and advantages of Lech-
eng RWS pilot work would be difficult to achieve in other 
regions of China. There is, therefore, still considerable work 
that must be done in order to achieve more extensive appli-
cation of RWE and regulatory agencies should lead the way 
by developing standards and practices for the evaluation of 
expanded application.

Regulatory Transparency and Technical Guidance Could Be 
Further Strengthened In the approved applications incor-
porating RWE (mainly from Lecheng pilot zone), regulatory 
considerations on RWE are not explained in the application 
evaluation public reports or other documents. For example, 
public reports on Pralsetinib Capsules in 2022 just noted 
that “Requirements after conditional listing approval: Sub-
mit the complete summary report of PTC RWS on this prod-
uct.” Due to the limited level of detail, it is difficult to know 
how RWD/E is being judged by the regulators.

Collaboration of  Regulatory Authorities, Industry, Aca‑
demia, and Medical Institutions Need to be Farther Strength‑
ened It is a complicated process to go from RWD to RWE; 
multiple factors need to be considered, including regulatory 
application scenarios, clinical elements, data relevance and 
quality, methodological rationality and rigor, and appli-
cability. In particular, there are still many problems to be 

solved in the promotion of a RWS. It requires the concerted 
efforts of regulators, academia, industry, clinical research 
experts, clinical institutions, data companies, etc. For exam-
ple, technical guidelines for specific diseases, populations, 
fields, and technical methods need further study. Also, the 
orderly, reasonable, and compliant open sharing of medical 
data need to be promoted, and the data security and rights 
of patients need to be further protected as ethical and patient 
privacy issues are involved. Regulatory agencies have begun 
to tackle these issues in recent years; however, collabora-
tion needs to be farther strengthened to aid in acceptance of 
RWE for regulatory decisions.

Opportunities

In China, RWE application has gained more and more recog-
nition in drug development research in recent years. Authori-
ties and sponsors are jointly exploring the use of RWE in 
drug registration and regulatory decision-making practice, 
and translating experience into guiding principles, further 
guiding practice. The continued push for RWE application in 
drug regulation in China is part of the broader trend, which 
is both beneficial and necessary. First, with the deep integra-
tion of cloud computing, big data, blockchain, fifth-genera-
tion mobile communication (5G), artificial intelligence, and 
other new generation of information technologies within the 
medical field, it is helpful for data collection and analysis to 
be complete and accurate. Second, TCM has been used in 
China for thousands of years for prophylaxis and treatment 
of various diseases, accumulating rich experience in human 
use and massive amounts of data. Most of the new TCM 
drugs already have a long history of human use experience 
before marketing application. A RWS fits the characteristics 
of TCM, which emphasizes integrated regulation, respects 
individual differences, and follows the characteristics of 
syndrome differentiation for treatment. The application of 
RWE in the field of TCM has great potential in future. A 
scientific and feasible clinical research and development 
path that combines a RWS and a pragmatic clinical trial will 
be explored for TCM and a basis for regulatory decision-
making will be provided. Third, RWD has been used in com-
prehensive evaluation management of drugs on a national 
scale, which brings more extensive and standardized appli-
cation of RWD, and promotes the sharing of RWD platform 
and standards. Finally, the marketing authorization holder 
is required to regularly conduct post-marketing evaluation 
of the safety, effectiveness, and quality control of the drug 
already on the market. In addition, post-marketing reevalu-
ation conducted by NMPA also needs RWD to make more 
comprehensive assessments of the effectiveness, safety, 
use, and economic benefits of drugs in real-world medical 
practices and to continually adjust decisions based on RWE. 
In addition, the use of RWE may also reduce the approval 
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timelines from regulatory agencies. For example, experts 
from CDE have said that Lecheng’s RWD study assisted 
Pratinib’s launch to increase the confidence of reviewers and 
researchers, reduce additional analytical work, accelerate the 
launch, and enable more patients to benefit earlier. In another 
motivating example, the use of RWE in Fluocinolone Aceto-
nide Intravitreal Implants accelerated the commercialization 
of the drug by about a year and a half [75].

Given the above background and trends, we expect that 
better design and analysis methods and technologies can be 
discovered and applied, and the current limitations and chal-
lenges in the application of RWE can lead to future oppor-
tunities. For example, artificial intelligence-based natural 
language processing, deep learning, intelligent perception, 
image recognition, and other technologies can provide help 
to standardize the extraction and transformation of unstruc-
tured data in the form of text description. It is becoming 
easier to obtain high-quality and homogeneous research data 
and solve the problem of data fusion. The international com-
munity attaches great importance to the application of these 
emerging technologies. For example, FDA, in its 2019–2023 
five-year strategy, placed one of their priorities on the devel-
opment and application of new artificial intelligence tech-
nologies, such as natural language processing and machine 
learning in RWS, and point out regulatory considerations in 
relevant guidelines [79]. It is suggested that relevant guid-
ing principles should be formulated based on the scientific 
research results of drug supervision, transparency should be 
improved, so as to promote the RWS of drugs and improve 
the evidence system. In addition, the access to and evalua-
tion of relevant data sources or databases are important steps 
in the design of a RWS and in evaluating a study’s feasibility. 
It is necessary to promote inter-regional and inter-institu-
tional information system connectivity, mutual recognition 
and sharing, terminology standardization, and integrated 
data management, thus eliminating data silos. In addition to 
the RWE application in Lecheng, it is necessary to further 
strengthen the cooperation between regulatory authorities, 
industry, academia, and medical institutions to promote 
wider application of RWE in drug R&D and regulation.

Conclusions and Future Directions

In this article, we have attempted to provide a broad overview 
of the many ways that RWE can contribute to drug regulatory 
decisions in China. RWD/E has evolved and continues to play 
a role in recent years; healthcare stakeholders have come to 
accept and realistically expect RWD/E as part of the evidence 
that guides decision-making in China. The systematic use 
of RWE to support drug regulatory decision-making may 
be in its infancy, but it is growing exponentially. Regulatory 
authorities, partnering with industry, academia and medical 

institutions, are positively driving forward the application of 
RWE. The acceleration and transformation of RWS/D/E will 
facilitate innovative drug evaluation and regulation.
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