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Multidimensional Analysis of Success Rate and Approval Potential of Chemical Innovation

Drug R&D Projects in Chinese Pharmaceutical Production Enterprises
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Abstract: Objective To explore and evaluate the benchmark indicators for the research and development (R&D) projects of
chemical innovative drugs of pharmaceutical production enterprises (referred to as pharmaceutical enterprises for short) in China.
Methods The data of chemical new drug R&D projects of Chinese pharmaceutical companies between January 1, 2017 and
December 31,2023 were collected (including two categories:innovative drugs and improved new drugs). The phase success rate and
likelihood of approval of innovative drug R&D projects were analyzed from the dimensions of drug type, enterprise R&D strength
and disease field and comparison with existing studies. Results A total of 2 008 varieties of chemical new drugs from 995
pharmaceutical enterprises in China were included, involving 4 068 items. Among the 2 008 new drug varieties, there are 1 595
innovative drugs and 413 improved new drugs. There are 3 281 innovative drugs and 787 improved new drugs among the 4 068
items. In terms of drug types,the probability of an innovative drug R&D project proceeding from Phase I of clinical trials to being
approved for marketing is 12.69%, which is lower than the 31.01% of an improved new drug R&D project,and the trends of the
phase success rates of the two are opposite. In terms of the R&D capabilities of enterprises,the above — mentioned probability for
the innovative drug R&D projects of leading enterprises is 17.72%,which is higher than the 11.84% of non - leading enterprises,
and the stage success rates of leading enterprises in the stages of clinical application and Phase Il of clinical trials are both
higher than those of non - leading enterprises. In terms of indications, oncology drugs have the highest R&D popularity, but the
above — mentioned probability is the lowest,only 8.34%,and the stage success rates of various drugs have the greatest difference
in Phase 1 of clinical trials. By comparing with existing studies, it is found that for the chemical innovative drugs globally
developed by pharmaceutical enterprises in China and the United States, the probability of the innovative drug R&D projects of
Chinese enterprises being launched on the market is 12. 7%, which is basically the same as that of the United States at 12.0%.
However, the stage success rate in Phase I of clinical trials of chinese pharmaceutial interprises is higher than that of the United

States (47.2% wvs. 36.4%). Conclusion The stage success rates and approval probabilities from different dimensions can reflect the
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overall characteristics of innovative drug R&D in China,and can be used as benchmark indicators to measure the effectiveness of

innovative drug R&D to assist in policy formulation and enterprise decision — making. Based on this,the government can formulate

more incentive policies for the R&D of drugs for rare diseases; enterprises can also identify clinical needs, formulate R&D

directions and strategic plans in combination with their own characteristics and advantages,so as to further boost the R&D process

of chemical innovative drugs by Chinese pharmaceutical enterprises.

Key words:phase success rate;probability of approval;innovative drug; R&D project; pharmaceutical production enterprise
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Tab. 1 Statistical results on the categorization of study status by

phase in new drug projects (item,n =4 068)
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Tab.2 PSR and LOA of R&D projects for innovative drug and
improved new drug (n =4 068)

¥y Fii Iﬁai&‘fé‘w MERARE  HETHE
#59 LRG AL (%) (%)

GEEs W R i 97 963 185 83.89 10.65
BRABLE 276 44 408 5211 12.69
BARKELE 185 12 18l 4.3 24,36
BRER A 63 88 49 64.23 51.57
AR 36 57 14 80.28 80.28
HELT 73

REEHSE  BAH 68 147 108 57.65 17.87
BRKE [ 56 103 3 75.74 31.01
BARET M n 62 2 75.61 40.94
BARKBR TS n 4 6 87.76 54.15
AP 14 29 18 61.70 61.70
HELT 36

MRE PRI A A 0L, TR 250 25 35T H T b A 4F 5 B B
L P L o T B Y 25 S A U] A ke R TR 24
Il RIS T 3L E b7 0] REPE R T BB 2519 248
BE 7 T 9 (4 15 88, PSS 25 L m] REE ) 22 BE AR E 2

AN o e e PR IS0 L300 I, 79 2 B o T E M BEAS £F
S o TR Y HOE B B, BT 24 AL T BE R
TR AT
2.2.2 FREH W AIFHY

AR 2578 ) 2023 45 K AR 1Y v 1 24 A2 24 i ik
SITHEAT RS B 995 A BUEIL AL Hi B AE AR T
BT 10400 73 g Sk Al 55 3R Sk Al o Sk AR AL 4
VL i 24 BBy A BRZS ) 5 6 il 25 S AT BR A 7
TE KRR M 245 5 AT IRy A7 BRA W A 25458 B4 AT BR
2] DU NTRHE 200 ey A7 RS W | LT 52 B PR 28 (4
) AR A BRZA W) U AR 5 28 M e dn AT BRZA =) 790
SRR AT BR A7) AR B 25 SR A 24w AT
FEVI25 A BR2 ] o3 28 1L AMEr 25 201 H b A7 345 1Kk A
Sl 2 936414 A AR Sk iAol PFRILER 3
x3 AREEANEAWEIFHEH LD EHRES % NERBEINER

HAERTBETE (n =3 281)

Tab.3 PSR and LOA of innovative drug R&D projects for lead-

ing companies and non - leading companies (n =3 281)
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phase in different disease fields (r =2 218)
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Tab.5 Comparison of PSR and LOA of chemical innovative

drugs in different studies
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