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Figure 1 Development status and trend of global clinical trials. (a) Number of registered studies over time globally, 2012-2021. (b) Number of drug
pipelines over time based on company headquarters location, 2005-2020. (c) Country share of early-stage pipeline based on company headquarters
location, 2005-2020. (d) Number of new active substances launched globally in selected countries, 2001-2020
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Figure 2 Annual numbers of new drug registration clinical trials (a) and clinical trial units (b) in China, 2017-2021
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Table 1 Annual distribution of clinical trial units by different initiated numbers of clinical trials, 2017-2021

AT R B PRI BB LA 53 A 15 1

0y

033 1~515 6~10771 11~50301 =513
2017 33(4.1) 441(54.9) 115(14.3) 175(21.8) 39(4.9)
2018 83(9.3) 409(46.0) 127(14.3) 210(23.6) 61(6.9)
2019 29(3.0) 472(48.8) 123(12.7) 265(27.4) 78(8.1)
2020 131(11.3) 478(41.1) 162(13.9) 298(25.6) 93(8.0)
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Table 2 Annual numbers of clinical trials and leading trials by type of city, 2017-2021
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Figure 3 Geographical distribution of clinical trials (a), leading clinical trials (b) and leading clinical trial units (c) in China, 2017-2021
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Table 3 Relationship and difference between clinical trial research unions (CTRUs), medical unions and research joint ventures

1 bl GBI A1 Rk
ppgy SOVEEND WAL, G o e e RARIEIRIRBAFE, SR
i e

iy L NSRS Y
Wl TR BRI R, TR

AT WL R HME
BN SEIRBTT TERL, A
S AR, DL BT 2

BRI SRR I, BIXG

I’ﬁ‘&’%*ﬂ%}%lﬁﬁﬁﬂimm%ﬁmﬁ
i

FATCBL R % RUYSAT, A& A4
BYFHSMERRE D3R, ERIERE, & &G EST
BHl. BeNETE

FEATHE B, IR, RT3

— Tl AR 2 T s R

ol BHITBERT . RASFRA
BRI, TR A )

Mg S mtE, 25kt

BEUR LTS, TR HR 4%

B X Z TS 5 iR O R
AT 2%

IR RIRIG T S BTG . A
B RIRIHT R BTG . T =
TrRASAIUAE. LS Kl IR B 52 B
B PO R R AN B ) R 28 A, 225k

E S AL 18, HRE R IR R B AL
257K, WA r . BT s pliaiE
RIS

WA S By 7 AR B A g P
Al & TR

5 WHRRR Ak e

WFRAR Y SUEZL N E 4T 7. (1) Bar WHR AR 2, B
VeI, ATTTHRRRRIR S & RS E S
T, PS5 HFBR NI RIS A B ST N
T 0 44 B I DR IG AF 9  5 RS 4 T T B B SRS P A
TENEE. Q) B S HIVAZE AL, fSTHHRIAN H
WS TAE, EREFSHE ST, SN, il
PR R S5EVESE. (3) B TAE/M, FZEEMARMXTE. Ll
BB R SO/, AR/ N AERIFIBAA 1) SAHESE A {4
RTIFRIAE, 757 0@ SR R FI R 25 A 1) & RN
7. /DRI TAE RSP REAC S, A ERLA.

AIFIBR A Ay 49 2 AR B 955 2 S s R IR B AP 5 R 7 MILAA
A0 I R IR0 A 5 B 97 AL R I PR 3k 6 B 5 5 7 L
¥ HINE S B= RS, FBARN R 3 AT LAY I
PRI R R ARG nT 4y 32, S5 REREHSA
FIFEFH(ELS). 223k PRI IS By 7 B o [ R R 15 2 A
F% 0 B R FH I AR B8 AH O 1Y) [ SRR B & T [ 5K
SR TSR H R BRI, RS SR, B
RIS ST A —E R R4k, HE 5
bR 2 ORI 1948 2 sl T 0 =P S YA, sk
M AT S R I R E . G e RIS 9T R TP LA £
FR4 . IR 203 /D AR ol T = R A R
PR, UM =RITESFAE . BRESTA, RdTE
Tl RIS, 4 = 0%, FEARUASTE. oI B B 2
AT HG H i (investigational new drug, IND)ZE#% 678 F1| P 2 21
wdinlk, PLAERIFRIH I . 5= RS HIMALFECRO, I
RAREG P B FRZH 2 (site management organization, SMO),

4048

PR BICROA R FISMOAH]. A4l S5 K, KIEK
W Bl B AN A .

6 WHBAR TN %

6.1  WHEANILBIEAIRE e R IR PGt ik

(1) Bz F#LAUGIA B2 nIE R 5 B Bk,
AR 2 SR ARSI SE PR SR PR TI H A 3 T 2 AL
Z 5, A H5HM R FIGE

(2) LHRILE. BN RIG R L R &Ll £
FWF5E# (principal investigator, PT) ] X2 S TH 48
T, IS SHERIERIREA R REAR. PR ERI
LI AR, RS S — LT, TR
ARIGEFIFFREEEIIE 2]

() ZAF L TS S AR, B AR R, i
FHEAAMAIR I H TEZ AR K. S 5P JCHE R Z L
IR R E A TE 2SS 5IRRIAE. 7EBS 203 [F 2T
N, Z 5P Z ARG PRI H i, Al sz i E
SERIRIAAR PR AR I RIS 30 H ALK, HE2h 320 (5 B
RT3, S PRI S8 S AL

(4) G5 RILZE DR P[R9 B 7 HLRA A 3 Ay A 2 SR L 52
N TEWHRIANG b T, 20l PR R L ek B
Uith, SE S b BET.

6.2 BRGNS A BRI bt 5

(1) Fr & HbRES —. HGCPELR, PAZE LA IR
I S TR R A, ST PR N G — Y S A B



IER AW IARKEERIEER

BENAZFMHLR

28 mE e85 ) CRO SMO
K R A% G WA 0E
v S < S\ ha A
MNE hE R Z:|
wfl&\k‘ =
Bl 4 BRBCARASUHEL
Figure 4 Organisational framework of CTRUs
IfS 5K % 50 B ¥3 911 44 R W& R
- 1DENS SHAARRIRA P Vs
BB, MTHER - SENMRES
- Rit. BE. SIUEKE — fEINpE
e WA o way - SENVEIERFAS
2 3K 15 oK - BREFSDINHE kel FIHE TR ENIG
50 57 53 - USRS AR BRBE remEmsR
ExNn . B ﬁ;%ﬁ - CRO
g@%” - SENHEERRET
2 I 15 R \ [P ——— i - WHAREFIALE. 208
L —— LT sl o
SR EEIXEREHIE . 7o &
ESHi [ERN KSEADREDBVRF+
= SMO
- SESHNUEIESIT
- ‘ CRCMULA SRR
= PTEMIERIRNE E, I3 CRCIEZIFIE
B RIS KRR E SN

B 5 BRI Z R E 2%

Figure 5 Hierarchical institution system and collaboration network of CTRUs
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A clinical trial is a key step in the process of pharmaceutical research and development (R & D). It is a key indicator of the innovative
potential of the pharmaceutical industry. ClinicalTrials.gov shows that the average annual growth rate of the total number of clinical trials
globally in the past decade (2012-2021) was 20.7%, mainly distributed in Europe and the United States, and the total number of clinical
trials registered in China accounted for 6% of the world. According to the statistics of IQVIA Institute for Human Data Science, the
global proportion of early-stage R & D pipelines from China-headquartered companies increased from 1% in 2005 to 12% in 2020,
which was still far behind that of European and American companies. Among 871 new active substances approved for marketing
globally in the past two decades, 522 were for marketing in China, with the high number driven by regulatory acceleration mechanisms
from National Medical Products Administration, such as breakthrough and orphan designations and priority reviews. Considering the
gap in clinical research strength between China and developed countries such as Europe and the United States, the clinical trial research
capacity and level should be improved to assist China in the R & D of innovative drugs. According to the Registration and Information
Disclosure Platform for Drug Clinical Studies and the clinical trial institution filing management information platform in China, in the
last five years (2017-2021), the average annual growth rates of the total number of new drug clinical trial registration and clinical trial
units in China reached 26.9% and 12.6%, respectively. However, clinical trial resources are mainly concentrated in major institutions,
municipalities, or provincial capital cities in the eastern and central regions of China, with distributions becoming increasingly polarised.
Under the background of China’s new medical reforms, the strategic direction of national political support is to motivate equitable access
to high-quality clinical trial resources and cross-regional collaborative development of medical institutions by means of medical unions,
national clinical medical research centres, Chinese national major projects for new drug innovation and so on. In the context of this
background, clinical trial research unions (CTRUs) have been built in China. A CTRU is defined as a consortium formed by medical
institutions, sponsors and third-party service institutions of various levels and functions, led by a national clinical medical research centre
or clinical trial medical institutions undertaking major national science and technology projects or supporting projects of national key R
& D plans, radiating and driving the improvement of clinical trial research capacity in multiple regions. CTRUs develop a multi-level
clinical research centre system and collaborative network by vertically and horizontally combining multi-level medical institutions,
sponsors and third-party service institutions. All participants of CTRUs are crucial. The leading clinical trial research medical institution,
as the core, is responsible for establishing institutional system standards in CTRUs, designing and leading high-quality multi-centre
clinical trials, central ethics and personality training. The major clinical trial research medical institutions are responsible for
implementing high-quality, multi-centre, complex and high-risk clinical trials. The other member institutions are responsible for
implementing basic clinical trials. The sponsors, contract research organizations (CROs), site management organizations (SMOs) and
other enterprises are responsible for funding, supporting and promoting the construction of a clinical trial centre system and collaborative
network. The specific construction contents of CTRUs include building a clinical trial research resource sharing platform, homogenising
clinical trial quality management, constructing a rapid clinical trial process platform, diversified multi-level and multi-form talent
training, information interconnection, deepening strategic cooperation and designing and leading high-level trials. CTRUs have
established the selection criteria and assessment exit mechanism and conducted work performance assessments from the dimensions of
organisation and implementation, division of labour and cooperation, the connection of clinical trial resources from top to bottom,
efficiency and benefit and sustainable development to ensure their good and sustainable development. Through CTRUs, we can achieve
high-quality clinical trial resource sharing, improve the clinical trial research capability of member institutions, cultivate high-level
skills, such as principal investigators (PIs), sub-investigators, institutional managers and clinical research coordinators (CRCs), and
promote the development of clinical trials, economically and with high-quality. Through the trial operation with one member of CTRUs,
it was found that the key points should be strengthened in deepening resource sharing, implementing central ethics review,
interconnecting information platforms and leading high-quality clinical trials. The construction of CTRUs is an effective means for
China’s clinical trial research to solve the current problems and change from a ‘follow-on pattern’ to leading high-level and high-quality
international multi-centre trials. However, the construction of CTRUs is a complex systematic project. In addition to performing an
excellent job in the top-level design and overall planning, CTRUs’ specific implementation process and measures need to be
continuously explored in the practice process.

clinical trial research unions, multi-level clinical research centre system, collaborative network, top-level design
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