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As detailed in Part I, researchers began to conduct
randomised controlled trials (RCTs) in mainland
China in the 1960s, followed by more robust expan-
sion beginning in the late 1970s. In Part 2, we exam-
ine the advent of large-scale multicentre RCTs and
the development of evidence-based medicine in main-
land China from the 1990s onward. We then briefly
trace the history of the development and evaluation
of artemisinin as a case example of the history of
clinical investigation in mainland China, before turn-
ing to more recent ethical and epistemic self-
reflection.

With the development of clinical epidemiology
and evidence-based medicine in China, the number
and quality of randomised controlled trials (RCTs)
have been improved. Yet, we find an enduring ten-
sion between aspirations to conduct clinical trials,
and self-critique concerning the current standards
of trial ethics and methodological rigour. Such ten-
sion persists to the present day.

Large-scale multicentre RCTs and the
development of evidence-based medicine
(1990s onwards)

Amid ongoing discussion in mainland China con-
cerning the size and conduct of clinical trials, large,
seemingly well-designed trials had emerged by the
1990s. Notably, researchers initiated a large-scale
RCT of the angiotensin converting enzyme (ACE)-
inhibitor captopril in acute myocardial infarction.'
This double-blind controlled clinical trial, using a
sealed envelope system with strict randomisation,
involved over 600 hospitals in 30 provinces, munici-
palities and autonomous regions, and enrolled 14,962
patients. The pilot study finished by the end of 1989

and the trial officially started on 1 January 1990, and
finished in May 1995. Interim reports were published
in 19942 and 1995,** and the final results were pub-
lished in 1997 in the Chinese Journal of Cardiology.’

Around the same time, demonstrating increasing
collaboration between Chinese and international
researchers, the Chinese Acute Stroke Trial (CAST)
randomised more than 21,000 patients with acute
ischaemic stroke to early aspirin or placebo in 413
Chinese hospitals, with recruitment lasting from
November 1993 to March 1997.° These trials were
followed by even larger trials in the early 2000s,
including the second Chinese Cardiac Study, which
was also called COMMIT (ClOpidogrel and
Metoprolol in Myocardial Infarction Trial). This
2 x 2 factorial randomised trial of adding oral clopi-
dogrel to aspirin and of using intravenous then oral
metoprolol recruited nearly 46,000 patients admitted
to 1250 hospitals with a suspected acute myocardial
infarction between August 1999 and February
2005.7°

However, in the 1990s, other investigators
expressed concerns that RCTs conducted in China
and with results published in Chinese were not
being incorporated into global databases and existing
systematic reviews. Ming Liu et al.'® conducted a
systematic search for stroke-related RCTs published
in Chinese, manually searching the proceedings of
one stroke conference and five leading Chinese med-
ical and neurology journals that may have published
relevant RCTs. From 1965 to 1995, they found 178
RCTs related to a wide range of medical specialties,
constituting 1.4% of all articles in these journals, and
with the majority of the RCTs not identified in
MEDLINE.?* Although the trials were mostly small
(i.e. <200 participants), the world’s largest rando-
mised, double-blind and placebo-controlled trial of
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blood pressure reduction on the secondary preven-
tion of stroke, involving 5665 patients, was identified
in their study and had been published in China in
1995, but was not widely cited."'

All of this took place amid the global rise of atten-
tion to ‘evidence-based medicine’, first articulated
as a term in 1991.' The term ‘Evidence Based
Medicine’ (EBM) was first translated into Chinese
as ‘FEIEEZ(xun zheng yi xue)’ in 1996 by Jiyao
Wang from Fudan University."> At the same time,
Chinese scholars began introducing systematic
reviews and meta-analyses.'* In 1999, the Chinese
Cochrane Center (now known as the Cochrane
China Center) was formally established at the West
China Hospital of Sichuan University, receiving sup-
port from the Ministry of Health of China.'> In 2002,
the Chinese Cochrane Center extended its reach by
establishing a branch in Hong Kong at the Chinese
University of Hong Kong SAR." In 2007, the
Chinese Clinical Trial Registry (ChiCTR) was offi-
cially launched, serving as a national clinical registry
for China and a contributor to the World Health
Organization’s international Clinical Trial Registry
Platform. Its primary aim was to enhance the trans-
parency of clinical research and reduce publication
bias.'® Since then, the number of registered clinical
trials in China has continued to increase.

Artemisinin (Qinghaosu) trials as a telling
case example

In 2015, the Nobel Prize in Physiology or Medicine
was awarded to Youyou Tu for her role in the dis-
covery and study of artemisinin as an antimalarial.
The progression of clinical studies of artemisinin
echoes most — but not all — of the trends outlined
in Part 1 and above. As indicated in Part 1, most
scientific research, including clinical trials, was
halted during the Cultural Revolution. However,
artemisinin research officially commenced during
this period. Qinghao (Artemisia annua L.) had a
millennium-long history in treating malaria, dating
back to the 4th century.!” Since the late 1950s, clin-
ical trials utilising Qinghao for malaria treatment
gradually emerged. For instance, in 1959, Rushao
Huang et al. published a study in the Journal of
Traditional Chinese Medicine, reporting the treatment
of 27 patients with symplocos chinensis (Lour.) and
18 patients with artemisia apiacea hance in the Tibetan
Autonomous Region of Guangxi, observing that sym-
plocos chinensis had inferior antipyretic effects com-
pared with artemisia, although it apparently exhibited
stronger control over other unspecified symptoms.'® In
1967, the Chinese government initiated a nationwide

research project named the ‘523 Project’, which was
aimed at discovering novel therapies for malaria, lead-
ing to the discovery of artemisinin (Qinghaosu) as a
new antimalarial drug.'”?® As Youyou Tu has
described this history, after an arduous investigation
of more than 2000 Chinese herbal preparations, and
insights from ancient works on the preparation of A4.
annua L. extract, they had derived the active principle
from Qinghao and were ready by 1972 for clinical
investigation. Yet, as she has related:

During the Cultural Revolution, there were no practi-
cal ways to perform clinical trials of new drugs. So, in
order to help patients with malaria, my colleagues and
I bravely volunteered to be the first people to take the
extract. After ascertaining that the extract was safe
for human consumption, we went to the Hainan prov-
ince to test its clinical efficacy.”'

These would be uncontrolled — but very promis-
ing — trials on patients with malaria. In December
1972, the drug was officially named ‘Qinghaosu’.??

Large-scale clinical trials involving Qinghaosu
began to be published in the late 1970s. In 1979,
the Qinghaosu Antimalaria Coordinating Research
Group — representing seven institutes, academies
and bureaus — published an article in the Chinese
Medical Journal describing the chemical structure of
Qinghaosu, pharmacological studies and uncon-
trolled clinical trials, having treated 2099 cases of
malaria with various preparations of Qinghaosu.?
That same year, one of the earliest RCTs involving
Qinghaosu was published in the Chinese Journal of
Medicine, with the researchers having randomly allo-
cated 80 patients to either the Qinghaosu group
(50 patients) or to the chloroquine control group
(30 patients), with both groups achieving a cure
rate of 100%, indicating that Qinghaosu oil solution
could be used for severe malaria.>* By 1984, Guogiao
Liet al. from the Malaria Research Unit at Guangzhou
College of Traditional Chinese Medicine — along with
the Roche Far East Research Foundation, Hong
Kong — published in the Lancet an RCT, conducted
between 1982 and 1984, aiming to assess the efficacy
and side effects of combinations of mefloquine, fan-
sidar and Qinghaosu.”® Artemisinin would thus
bridge ancient and modern approaches to drug pro-
duction, application and evaluation alike.

Ethical and enduring epistemic critiques
and reform

As with trial methodology, formal attention to clin-
ical trial research ethics has had a relatively
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concentrated history in mainland China compared
with the West. The term ‘Ethics Committee’ was
first proposed in China in the late 1980s, leading to
the establishment of such committees in various hos-
pitals over the next decade.’® However, during this
period, the ethical review of scientific research was
not widely practised, with such committees focusing
primarily on medical ethics education and the devel-
opment of professional conduct.?’” Towards the end
of the 1990s, there was a notable increase in the
number of Ethics Committees focusing on ethical
review of biomedical research involving human sub-
jects. These committees were not only established in
hospitals but also in the majority of medical schools,
large pharmaceutical research institutions and bio-
medical technology companies.

Since 2000, China has accelerated efforts to insti-
tutionalise research ethics. That year, the Ministry of
Health established the first session of the Expert
Committee on Medical Ethics, tasked with research-
ing ethical issues in medical research and providing
recommendations for ethics education. In 2003, the
State Food and Drug Administration issued ‘Norms
on Quality Management of Drug Clinical Trials’,
which mandated certification for all medical institu-
tions conducting clinical trials and the establishment
of independent research ethics committees registered
with the administration. The aim was to safeguard
the rights and interests of all participants and appli-
cants involved in clinical trials.?® In 2010, ChiCTR
established the Chinese Ethics Committee of
Registering Clinical Trials (ChiECRCT).
ChiECRCT proposed the establishment of an ethical
review system while simultaneously integrating the
registration of clinical trials with ecthical review.
This initiative aimed to facilitate the registration of
clinical trials in China and improve the overall qual-
ity of clinical trials.?®

Although there has been an increasing emphasis
on the importance of ethics and informed consent
starting in the 21st century, this transformation
remains incomplete and continues to be scrutinised.
After analysing clinical research articles published in
1998 across 14 biomedical journals in China regard-
ing the disclosure of informed consent, Mouyue
Wang found that only 1% of the clinical studies
reported obtaining informed consent.”” Nearly two
decades later, Hongjie Zhao et al. found that,
among 395 clinical RCTs published in the top 20
medical journals with high impact factors and
indexed by the China Science Citation Database
during 20162017, only 46.8% of the trials reported
having undergone ethical review and 64.1% of the

trials obtained informed consent. While the quantity
of ethical reviews had substantially increased com-
pared with a decade prior, the authors suggested
that the ethical review platform was still not robust,
emphasising the need to improve awareness and
accessibility of ethical review processes.*”

With the increasing number of clinical trials con-
ducted in China, it has also faced ongoing criticism
concerning the validity of such trial results. In 2007,
an article published in the Lancet titled ‘Reforming
research in China’ pointed out that, in 2006, there
were several allegations® of scientific misconduct in
China, though there appeared to be a positive shift in
2007.>" In response to such criticism, the Chinese
Ministry of Science and Technology issued its
Measures  for  Handling  Scientific ~ Research
Misconduct in the Implementation of National
Science and Technology Programs (Trial) to address
misconduct in nationally funded programmes.*
Additionally, the Chinese Academy of Sciences pub-
lished a Declaration of Scientific Ideology.* In 2007,
China officially established the ‘Joint Meeting System
for Research Integrity Construction’ (in Chinese as
PRS2 1% E &IXFHIE’), involving six depart-
ments and units, including the Ministry of Science
and Technology, the Ministry of Education,
the Chinese Academy of Sciences, the Chinese
Academy of Engineering, the National Natural
Science Foundation of China and the China
Association for Science and Technology.* As the
Lancet article concluded:

Ethical principles can guide all stages of research. If
grant awards are transparent, institutional review
boards invite debate, participant autonomy is
respected, and analysis and presentation of findings
is accountable, then China has the opportunity to
lead the world not only in research quantity, but also
in quality.3!

And yet, critiques persisted. In the early 21st cen-
tury, Western countries had already begun adopting
The Consolidated Standards of Reporting Trials
(CONSORT) statement, aimed at improving the
quality of RCTs. This statement was officially intro-
duced in China in 2001 and formally translated into
Chinese in 2007.% In 2008, Dalu Zhang et al. from
the University of Birmingham published a paper in
Trials with the intention of assessing the quality of
Chinese RCTs published in English in 2004.°® The
authors noted that ‘this is the first systematic study
to evaluate the quality of trial conduct and reporting
in a sample likely to be more representative of
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Chinese RCTs in general’. Among the 307 RCTs
included in the study, 199 (64.8%) failed to report
their randomisation methods, and 254 (82.4%) did
not mention blinding of either participants or inves-
tigators. Fewer than 11% of RCTs mentioned ethical
approval, and only 18.0% were reported to have ade-
quately discussed informed consent. Notably, nearly
44% of trials reported a zero dropout rate.
Simultaneously, research indicated that until 2011,
only eight Chinese-language journals had officially
listed the requirements of the CONSORT
Statement in the ‘Introductions to authors’.*>*” In
contrast, 458 major international peer-reviewed
medical journals on PubMed had endorsed the
CONSORT statement before 2011.%°

During this same period, Taixiang Wu et al.
reported that among 3137 RCTs (1452 in conven-
tional medicine and 1685 in Traditional Chinese
Medicine (TCM)) published in Chinese and con-
ducted from 1994 to 2005, only 6.8% of these trials
could be considered ‘authentic’, adhering ‘to accept-
ed methodology for randomization’, as ascertained
through interviews with the authors of the reports.®®¢
Likewise, Jia He et al. proposed in the Lancet that the
most common design errors in Chinese biomedical
research pertained to sample size estimation and ran-
domisation, such as the absence of formal estimation
or the use of an incorrect formula for sample size
calculation, as well as the failure to describe the ran-
domisation procedure or casually mentioning it.*

In this context, in 2010, Jiyao Wang discussed in
the Lancet that the growth of evidence-based medi-
cine in China presented both challenges and oppor-
tunities.* Notably, between 1999 and 2008, only
0.21% of clinical research articles published in the
New England Journal of Medicine, the Lancet or
JAMA  originated from mainland  China.*!
Consequently, Wang proposed recommendations
for improving research quality and transparency,
covering clinical trial registration, management plat-
forms, ethics and reporting standards. She concluded
by referencing the Lancet’s 2007 statement concern-
ing ‘reforming research in China’': “There is a long
way to go before the words of a Lancet Editorial—
“China has the opportunity to lead the world not
only in research quantity, but also in quality”—are
fulfilled’.*® A year later, Yonghua Hu et al., in their
2011 the Lancet analysis of the current status of clin-
ical research in China, echoed such concerns about
China’s global presence. They noted that while the
number of published RCTs in China reported in
PubMed had increased from 85 in the year 2000 to
743 in 2009, these RCTs accounted for only 1.7% of
RCTs published globally.*?

As of 2013, China was therefore still considered to
have remained a country that primarily imported
medical evidence rather than exporting it, owing to
the inadequacy of ‘robust clinical research and
data’*® To enhance clinical research, in 2013, the
Chinese government officially launched 13 national-
level clinical research centres among six key areas.**
This number increased to 20 common diseases and
frequently occurring conditions by 2022, with the
establishment of 50 national-level clinical research
centres.* Chen Wang and Qian Liu pointed out in
the Lancet in 2013 that China’s substantial disease
burden can actually serve as a valuable clinical
resource for physicians to design clinical research
and gather clinical data.® Yet, many trials, it
appeared, would turn out to be ‘redundant’, yielding
results that had already been established (e.g. the util-
ity of statins in patients with coronary artery disease)
and therefore violating notions of clinical
equipoise.*®

In recent years, in addition to those concerning
Western medicine, clinical trials involving TCM
and acupuncture have also garnered significant atten-
tion to increasing the quality of evidence. In 2017,
researchers from Hong Kong SAR, mainland
China, UK and Canada published the CONSORT
extensions for Chinese Herbal Medicine (CHM) for-
mulas, hoping it could improve the reporting quality
of CHM formulas.*’ In 2022, the BMJ released a
collection of articles titled ‘Acupuncture: How to
Improve the Evidence Base’.*® This series analysed
the progress of high-quality research in acupuncture,
summarised the current status, and provided
evidence-based guidelines for designing high-quality
acupuncture trials.* In 2023, the China Academy of
Chinese Medical Sciences and the China Center for
Evidence Based Traditional Chinese Medicine oper-
ated the International Traditional Medicine Clinical
Trial Registry (ITMCTR), which became a member
of the primary registry network of the International
Clinical Trials Registry Platform (ICTRP) and added
to the ICTRP database. It is the first formal registra-
tion platform for traditional medicine, and through
14 February 2024, a total of 4246 trials have been
registered.™

Thus, in recent decades, Chinese researchers have
taken a self-reflective stance on the conduct of clini-
cal research in mainland China. They have generally
described an incomplete transition to this point,
against the backdrop of similar developments outside
of China, and the unique relationship between con-
ventional medicine and TCM. We see an enduring
tension between enthusiasm for the opportunities
for clinical trial expansion, and concerns regarding
the limits of existing efforts.
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Conclusion

In 2022, it was estimated that nearly 28% of all clin-
ical trials, globally, were conducted in China.”!
And yet persisting attention has focused on the lim-
itations — ethical and methodological — to such trial
activity.>®> As this overview has shown, such a
dynamic between growth, self-reflection and critique
is not new, but has characterised China’s RCT land-
scape for over seven decades.

Some of these enduring growing pains may be
ascribed to the relatively rapid evolution of RCTs in
China. And yet, this is an older and richer history than
has been conventionally described. This history —
serving as the backdrop to current trial expansion —
illustrates the co-development of methodology, medi-
cine(s), the state and the larger global contexts in
which Chinese medicine has developed.

We have provided a prelude to additional and
more nuanced and contextualised examinations.
Scholars examining the evolution of RCTs in the
West have the benefit of a robust historiography,
and rich databases like the James Lind Library.
There is no equivalent Ben Cao Tu Jing Library of
the history of ‘fair tests of treatment in healthcare’ in
China. At least not yet. We hope to have made a
useful start, and invite others to join in this work
and further enrich our understanding of the history
of clinical trials in China.
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Notes

a. The authors mentioned in the results section that they
found two RCTs from 1965 to 1983; unfortunately, the
authors did not specify which two papers they were
referring to.

b. The article did not specify exact allegations. Through
searches on Baidu and Google, it was found that a seri-
ous scientific research fraud case occurred in China in
2006 — the Hanxin Project: https://www.nytimes.com/
2006/05/15/technology/in-a-scientists-fall-china-feels-
robbed-of-glory.html. Moreover, Nature Medicine>
published an article in 2006 titled ‘Frequent cases
force China to face up to scientific fraud’, mentioning
six high-profile cases of scientific misconduct over eight
months: ‘for China’s biomedical research, still strug-
gling for global credibility, the frequent accusations of
plagiarism, falsified data and fabricated resumes spell
out a serious warning—one that the government is final-
ly preparing to heed’.

c. ‘A randomisation sequence generated from a random
number table, calculator or computerised random-
number generator was considered authentic. Coin-
tossing or drawing straws in the presence of the partic-
ipant to decide which group he or she would be assigned
to were considered ineligible randomisation techniques.
Allocation of participants according to date of birth, or
their hospital record number, or the date on which they
were invited to participate (for example, an odd or even
day) was not considered adequate’.*®
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