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Unveiling quality of clinical trial in China: from concern to
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The cornerstone of scientifically valid and ethically sound
clinical trials is in compliancewith established global qual-
ity requirements. Although China has made significant
progress over the past 20 years in terms of the clinical
trial quantity [1], quality and participation inmultiregional
trials [2], there still remain concerns regarding the trial
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quality, which could be associated with the self-inspection
initiative in 2015 [3].
In fact, the clinical trial quality in China has improved

significantly during the past decade, which is reflected
in the harmonized development trends of industry qual-
ity systems and regulatory quality promotion systems
(Figure 1). In 2003, the China Good Clinical Practice
(GCP) guidelines have been released, which identified the
subject protection and data integrity as two basic princi-
ples of clinical trials. Four rigorous management policies
started to implement in 2015, which required sponsors
to re-evaluate the authenticity, integrity, and compliance
of trial data before new drug application [4]. A series
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DesignedProactive Embedded

• 2015:required regulation 
with the four strictest 
standards.

• 2015:required data self-
inspection before NDA 
submission

• 2015:publicly issued  
inspectional points for 
trials

• 2020: China GCP issued; 
aligned with ICH E6R2; 
and in 2023, ICH E6R3 
was issued and open for 
comment 

• 2022: inspectional 
procedure and  updated 
inspectional points for 
trials; in 2023, draft  
inspectional points and 
judgment principles for 
study sites were issued

• Hundreds of guidelines 
related to trial design and 
evaluation were issued

Reactive

• Quality management 
throughout the life cycle 
increased to an 
unprecedented height.

• Idea of proactive and 
risk-based quality 
management was 
introduced and widely 
accepted by the industry.

• Approaches and tools of 
quality management 
system were widely 
applied in clinical trials.

• Marketing Authorization 
Holder was clarified as 
responsible subject of 
marketed products

• Culture of quality was  
embedded in the whole 
life cycle of clinical trials, 
and quality was checked 
by both on-site and 
centralized monitoring.

• Cutting-edge concept and 
innovative designs were 
widely applied.

Regulatory
Agency
Trends

Industry
Quality
Trends
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Gestation

• Initial developmental 
stage of clinical trial 
ecosystem: regulatory 
agency, sponsor, CRO, 
study site (including 
investigator & IRB), etc.

• ICH E6R1 was 
introduced, and the 
concept of data integrity 
and patient protection  
was highlighted.

• Experience and ability to 
conduct high-quality 
multiregional trials were 
developed in top 
hospitals.

• Capability and 
experience of all 
stakeholders in the 
ecosystem have largely 
improved.

• Quality was mainly 
approached at corporate 
level by on-site monitors 
and auditors and 
managed in a reactive 
way with point-focused 
solutions.

• Industry exchange and 
quality promotion 
programs were delivered 
widely.

• Significant improvement 
in quantity, efficiency and 
quality of trials  spurred 
by an evolving ecosystem.

• Idea of Quality by Design 
was introduced and 
recognized.

• Significant improvement 
in quantity, efficiency and 
quality of trials  spurred 
by an evolving ecosystem.

• 2003:China GCP issued
• 2007:100% inspection, 

given NDA submission

• 2017: ICH joined

• 2017: on-site inspection 
was organized in a unified 
manner and  parallel  
mode with drug review 
and approval

• 2019: risk-based 
inspection was 
implemented, and  
professional inspectors 
were established.

• 2019: clarified legal 
liability for trial quality in 
updated drug 
administration law

• 2008: inspectional mode 
as the combination of 
source review and field 
confirmation

F IGURE 1 Trends of the clinical trial quality system in China over the last two decades. CRO, Contract Research Organization; GCP,
Good Clinical Practice; ICH, The International Council for Harmonization of Technical Requirements for Pharmaceuticals for Human Use;
ICH E6R1, ICH Harmonised Tripartite Guideline Guideline For Good Clinical Practice; IRB, Institutional Review Board; NDA, New Drug
Application.

of high-profile policies were subsequently announced by
the National Medical Products Administration, to improve
quality ecosystem [5]. The regulatory supervision of trial
quality in China has been significantly strengthened since
then. In themeantime, a vital shift occurred since the qual-
ity culture in the industry emerged, and the approaches
and tools of quality management systems were launched
through information exchange and training.
Another milestone of trial quality progress in China

was that China officially joined the International Council
for Harmonization of Technical Requirements for Phar-
maceuticals for Human Use and began to integrate into
the international drug regulatory system. This alliance ini-
tiated a proactive and harmonized process with China
pledging to gradually transform its pharmaceutical regu-
latory authorities, industry and institutions to implement
the international coalition’s technical standards and guide-
lines [6]. Universal quality standard GCP guidelines and
ideas, such as quality by design (QbD) and risk-based
inspection, could be implemented almost simultaneously
in China. Gradually, trial quality culture has been embed-
ded in the full life cycle of drug research and development
(R&D) in China.
All four regions, including China, the European Union

(EU), the United States (US) and Japan, have a common
consensus and harmonized standards to ensure the partic-

ipants’ safety, data integrity and GCP compliance, and all
have established similar regulatory frameworks for quality
compliance (Supplementary Table S1). For example, local
and international GCP standards and principles should be
established, then inspection processes and checklists with
key points for investigational drugs should be employed.
In terms of inspection objects, types, requirements and
disclosure, we observed consistency in general and slight
differences between China and other regions. The differ-
ence is driven by that China’s inspector put more efforts
on scrutinizing trial institutions and laboratories, and rel-
atively less on sponsors compared with the other regions.
Notably, China and Japan lag behind the EU and the US
regarding the disclosure of inspection findings. This is
mainly due to no available database to disclose verification
results yet.
Based on the US Food and Drug Administration (FDA)

public database, the inspection findings from all the above
regions were analyzed [7]. Between January 1st, 2016
and July 20th, 2023, a total of 2,732 eligible inspections
were identified, with the majority (93.0%) of inspec-
tions occurring in the US. According to the severity of
the issues identified, the inspection findings were eval-
uated and classified as official action indicated (OAI),
voluntary action indicated (VAI) and no action indicated
(NAI).

 25233548, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cac2.12528, W

iley O
nline L

ibrary on [07/11/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



578 HUANG et al.

23 (95.8%)

17 (85.0%)
118 (79.7%)

1812 (71.3%)

1 (4.2%)

3 (15.0%)
30 (20.3%)

693 (27.3%)

35 (1.4%)

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Japan China Europe United States

Pr
op

or
tio

n 
of

 fi
na

l a
ct

io
ns

OAI

VAI

NAI

F IGURE 2 Distribution of final actions after FDA inspections in different regions. FDA, U.S Food and Drug Administration; NAI, No
Action Indicated; OAI, Official Action Indicated; VAI, Voluntary Action Indicated.
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F IGURE 3 Comparison of FDA inspection results for clinical trials conducted in China from 2009 to 2015 and 2016 to 2023. FDA, U.S
Food and Drug Administration; NAI, No Action Indicated, OAI, Official Action Indicated; VAI, Voluntary Action Indicated.

Over past 7 years, the proportion of NAIs in the US
was 71.3%, which was relatively lower than those in Japan
(95.8%, P= 0.008) and Europe (79.7%, P= 0.027) (Figure 2).
In addition, 35 (1.4%) inspections were classified as OAIs
in the US, and inspection details of 31 inspections can
be pinpointed. The main reasons for those OAIs were
incomplete study records (100.0%), poor protocol compli-
ance (87.1%), and non-compliant or inadequate informed
consent (80.6%) (Supplementary Table S2). No significant
differences in NAI proportion were noted between China
and Japan (P = 0.316), the EU (P = 0.768), and the US
(P = 0.178) (Figure 2). The possible reason for the lowest
proportion of NAIs observed in the USmight be the poten-
tial selection bias of included inspections. The inspections

included in other three regions were multiregional trials
only, while those included in the US covered all registered
trials. Therefore, the conclusion should be interpretedwith
caution considering potential bias, as the data generated
were solely from the US FDA to ensure unity.
Between January 1st, 2009 and July 20th, 2023, 45 US

FDA inspections on trials conducted in China were car-
ried out. The proportion of NAIs has increased from 48.0%
(2009-2015) to 85.0% (2016-2023) (P = 0.018) (Figure 3),
demonstrating a significant improvement in trial quality
in China.
The established trial quality ecosystem would benefit

China in the long term and accelerate China’s full inte-
gration into the global pharmaceutical R&D competition.
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Meanwhile, we should also be aware that China is still
facing some quality challenges.
First of all, China has yet to establish a transparent

system to disclose inspection results [8]. Disclosure of
verification results can help the industry focus on the
main problems, proactively conduct risk management and
closely collaborate with regulators to improve the overall
trial quality. The annual reports of aggregated inspection
findings have been publicly available, and the transpar-
ent inspection databases with trial-level information are
highly expected.
Additionally, there are some emerging institutions in

China that lack sufficient experience and sound qual-
ity management systems. Regulations and measures have
been taken by both Chinese health authority and emerging
institutions to improve their quality systems [9].
Finally, the quality challenges driven by decentralized

trials and the application of new technologies are worth
noticing. Similar to the rest of the world, China needs to
implement the rule of QbD to fully transform the quality
of clinical studies from reactive to proactive management.
Modernized regulations should be developed and adopted.
Regulatory inspection should focus more on critical qual-
ity aspects of trial conducting and reporting, instead of on
verifying the accuracy of each datum.
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