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Analysis of research and development trends of new drugs

Abstract

As an important component in the pharmaceutical innovation, research and development (R&D) of new
drugs stands at the forefront of a new round of life science and technology revolution and bioeconomic
reform, which is of strategic significance to leading scientific and technological innovation, driving
economic development, and improving people’s health and well-being. At present, continuous innovation
in cutting-edge technologies, cross-domain integration of disciplines, and digital depth enablement drive
active innovation in the field of new drug R&D. Both domestically and internationally, innovative small
molecule drugs, antibody drugs, immune cell therapy, gene therapy and nucleic acid drugs are receiving
intensive market approvals, providing a wider range of solutions for unmet clinical needs. This study
analyzes the development trend of new drug R&D, the global approval situation of new drug R&D, as well
as the current situation and trend of new drug R&D in China. It puts forward development enlightenment
and suggestions, in order to provide reference for the development of new drug research and
development.
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Figure 1 Annual numbers of new molecular entities and biologics license applications approved by
US FDA’s CDER from 1994 to 2023
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#=1 2023 FEEFDA LA E A 34 FHFHE NS FH 5

Table 1 US FDA approved 34 small molecules in 2023
B Bl Y a2 SE VAT TERMEI
Motixafortide Aphexda BLEF! BioLineRx 2R\ ERER CXCR4 Ml
Capivasertib Trugap HEFHTFER HR+ HER2-% A& AKT {517
Elacestrant Orserdu % [E Radius Health ER+.HER2-.ESR1 RZFLARR= ER+EHUT
Pirtobrutinib Jaypirca EERLE ERAHE BKT #5157
Quizartinib Vanflyta HAE—=4 SRR B R FLT3Emh3
Repotrectinib Augtyro ZEBNERRE ROS1+3F/ \HAR AR ROS1/TRK/ALK #EEH 45
Nirogacestat Ogsiveo S [E SpringWorks RRAT AR v 52 A BRI 5
Fruquintinib Fruzagla HZEH EEE VEGFR1/2/3 S E&HN 57
Bexagliflozin Brenzavvy Z£[E Theracosbio 2 BUMEPR R SGLT2 I3
Daprodustat Jesduvroq REBZEYR 2SRRI HIF-PH #0157
Sparsentan Filspari %[E Travere FEARMESREDR AT1 ] ETA RIS
Omaveloxolone Skyclarys Z£[E Reata/ 32 Friedreich 357513 NRF2 #5E 7
Zavegepant Zavzpret EEEH {(=PST] CGRP #7157
Rezafungin Rezzayo %[E Cidara ERMSHER 1,3-B-D B R EAS TSI
Leniolisib Joenja {8 = Pharming PI3K3 T B &M 4R & 1iE PI3K3 #4371
Fezolinetant Veozah BHAZHZE B AR M E AT 4R E S PIA NK3 Z {45115
Perfluorohexyloctane Miebo EEETR FERAE FElE
Sulbactam, durlobactam Xacduro Z[EH Entasis ME MR B-PIEARZ BN
Nirmatrelvir, ritonavir Paxlovid EEIER COVID-19 SARS-CoV-2 & H Eg |5
Flotufolastat F18 Posluma Z[E Blue Earth B FIRRSE PET Al Eneaetipl
Sotagliflozin Inpefa [E Lexicon INYAE=3"7 SGLT1/2 #1&i5
Ritlecitinib Litfulo KEWERR R JAKS 17
Somatrogon Ngenla EEE ERKBERRZE GHRH =gk mh 7
Lotilaner Xdemvy E[ETarsus IR 25 28 GABA RSB T BEHIF
Zuranolone Zurzuvae %[E Sage = IEiERE GABA-A ZRIETIFI
Palovarotene Sohonos FETE HREAAB LI RARy &7
Momelotinib Ojjaara REBZRLR SRR LN EHRA D JAK1/2 . ALK2 D171
Gepirone Exxua % [E Fabre-Kramer EEINERE 5-HT, , A Eh7
Etrasimod Velsipity EEEH bt kel S1P1 @57
Zilucoplan Zilorysq EEFIBH BT EE AChRIAPRIE 2 S BEN TS #MA C5 ZE BN
Vamorolone Agamree IH = Santhera HERINERFTRIE R R E RS
Taurolidine, heparin Defencath %[ CorMedix SEEX IR [ IETUET N3
Iptacopan Fabhalta ImtiBLe PR MERIBIMLIEH R AMAE T BN
Birch triterpenes Filsuvez BARFIA KIBNEREZAARRIE FIA=MELYI B

RAE R ARIE % E FDA #4142 %3+ (https:/www.fda.gov/media/175253/download)
Data source: Based on the data of US FDA (https://www.fda.gov/media/175253/download)
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Figure 2 Number of approved antibody drugs approved worldwide from 1994 to 2023
FE R R ARYE B IR R 2 4098 %3t (https://www.antibodysociety.org/antibody-therapeutics-product-data) ; # % B #1: 2024

H2H6H

Data source: Based on the data of the Antibody Society (https://www.antibodysociety.org/antibody-therapeutics-product-data); Search

date: February 6, 2024
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FDA Wb, BA 43K 1 30t 1 miv (% TIL 48
BT 7 0 RT3 OB YR Y Afamitresgene
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&2 2023 FERIHFM EHH 17 HIUELGY)
Table 2 Global approvals for 17 antibody drugs in 2023

BB [GERES B & b ENIE s KE HEAEN
MERFRTVINR  EULE FRERZEE ==E i RANKL 27 FREINMPA
FNZBEFUESTR RIS REEREY CD20 FRIESRE X B 4RAE B8 CD20 21 FREINMPA
RREFBHUESIR Shan Keyu FEEBZERAD ZiE PD-L1 ko) FRE NMPA
SR SHUISR  RF PEIEHREZ /NBRB AT PD-L1 2B FREINMPA
Retifanlimab Zynyz %£[E Incyte B7 BRI PN 70 00 PD-1 =) EEFDA
Elranatamab Elrexfio EEIER LR B BCMAxCD3 Wi ZEFDA
Talquetamab Talvey EERE ZR\EERER GPRC5DxCD3 W37, E[EFDA
Epcoritamab Epkinly RERERAE 08 yl‘it\j( BERR M B B3I CD3xCD20  XUn ZEFDA
Genmab B4R 2
Goftamab  Cori  MEBE  IBEABAWHEE cDBcD20 W T HOKEFDY
FRE NMPA
FRABHUISR  EXF REEEEY SREREMENRSMEMERS PCSK9 2 FREINMPA
Mirikizumab Omvoh EERLFK S EERA R IL-23p19 =6} ZE FDA
Rozanolixizumab ~ Rystiggo EbFIBS (LB Eb 25 EEIEN FcRn =6 X[EFDA
Lebrikizumab Ebglyss EERLEK R M RZ %% IL-13 =) Ko EMA
Lecanemab Legembi  EE#@E/HADM FIRZER AB =k} E[EFDA
Divozilimab IViizi BEZHIBIOCAD  ZEMRBIE CD20 24 BZ H7 Minzdrav
Pozelimab Veopoz EEBET CHAPLE & C5 B E[EFDA
Concizumab Alhemo FEEANAEE MEFASB TFPI 21 MZAHC

FRIE R R . ARIEE IR U2 5035 %3t (https://www.antibodysociety.org/antibody-therapeutics-product-data) ; # % HH5: 2024 %2 A 6 B
Data source: Based on the data of the Antibody Society (https://www.antibodysociety.org/antibody-therapeutics-product-data); Search date: February 6,

2024

&3 2023 FEIRKHM A3 RBRMRIET A
Table 3  Global approvals for 3 immune cell therapeutics in 2023

B THEFR EEEES] B & ik S VAT Byt HEN
FEBCTFIFR E=EIP;) FEYIEEEY EZAEA= A CAR-T4Rf677 FRE NMPA
PEBCETGR TR FESREY B AR 2 M 3tk D 4RAR A 5% CAR-T4f a7 FRE NMPA

Actalycabtagene autoleucel NexCAR19  ENE ImmunoACT K B4BAR i EEEA] B M s CAR-T 437877 ENEE DCGI

R AR R ARIE AT A

Data source: Based on publicly available information
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siRNA Jg 40 H) RNA 25817\ AL FERE NG . 2023 45,
A 4 FONER 59 AR AT, 4 2 35 i fd
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2% Tofersen, FH& i FIi#{E (Novo Nordisk) X7 1
T JFURPE R SRR JRAE (PHT) Y RNAIJT ¥ Nedosiran |
H A % i %8 K (Astellas) 9 #% BR i& i 1 25 9
DL R & BB M Rl B
(AstraZeneca) /lonis & 1EJF & ] ASO ¥7 1% eplontersen

RNA & 5 A= 9% ¥%

/NFHERNA (siRNA)., mRNA .,
% RNA

Avacincaptad pegol,

=4 2023 FELTRIGHM FTHASE

(5); 2EKFHCH 19" MPH B, FHxfE g
PEPEIG A TR B P mRNA 2 1 s, HAETE A 35K
B mRNAERFRAML ;. SRR EE . PPIGHE & s
B (RSV)., WolkAgE . B4R EE . B RE. A%
PIEBR G EE (HIV) | JEB MR I 55 T A 1 250
mRNA P F W EFE A Tl R TT 4

e R % 77 M JE W & mRNA JE W% 49 T — AN 3T 3% 4R
B FOABERE . A5 W RS IUE . AR/
I TR R F SR Y 23 mRNA A2 i
HEAG RIS B B . il an, S5 ZEAES) (Moderna)
2\ A TT K 1) mRNA A A A I8 9E 2 B mRNA-4157 536
EERVP 4 (MSD) JF % 1 PD-1 41 5] Pembrolizumab
HAIFIEE T 2023 AR UE ATWIG IR, Bk A BRill J f
PR mRNA FEEREN ;. 520 A REDL - ReBie o
> (Memorial Sloan Kettering Cancer Center) A1 {& [
FEREZFL (BioNTech) 45 & (91~ 1K b mRNA £ 1%
BNT 112, it 5407 F G e ko A sy vk e IR YT IR
AR, HATE R IYIG AR

Wi B E Bk 2 it — it RERY 2 FOIRIE
Be 447 i F 2023 4F 4K 35 [E] FDA it 136 7 AR 38 A1
KB BEYE (AMD) HEPIRZESE (GA).

MR B E B AR R BRI —F

RER ST

Table 4 Global approvals for 5 gene therapeutics in 2023

POERE=R i BERES] iyt ERIE HOENAE
Valoctocogene X[EFDA
< Roctavian Z£[E BioMarin Pharmaceutical MM&EHRA L.
roxaparvovec (2022 FRTMN EMA)
Beremagene geperpavec Vyjuvek %[E Krystal Biotech EAFRMERBMEREIARIE EEFDA
Delandistrogene Z£[E Sarepta Therapeutics 5 .
9 Elevidys pw P HENEFTR ZEFDA
moxeparvovec HTT K
. | o . I+ CRISPR Therapeutics/ FTIBRR R R/ Z[E MHRA/
xagamglogene autotemce asgev
gamaieg gen Z£[E Vertex Pharmaceuticals B HIFEE M XEFDA
Lovotibeglogene autotemcel  Lyfgenia EEESEY) e gapE N Z[E FDA

BRI ARYE AT RA 2

Data source: Based on publicly available information
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=5 2023 FARBRIAM E A4 TIMEER Y
Table 5 Global approvals for 4 nucleic acid therapeutics in 2023

bk E=R Bm& 1SN SEAAN TERANEY KR HUENAE
Tofersen Qalsody EERE/FPREH SOD1 R ZE M ZRIEIE SOD1 5 ASO X[EFDA
Nedosiran Rivfloza REENER 1 R A S ERRIE LDHA #5155 RNA XEFDA
Avacincaptad pegol  Izervay BAZHER AMD HIEIRZESE MRCSERIFF  ZEREEEA XEFDA
Eplontersen Wainua  EEFEREH/FAHFE hATTR % & I HER L TTRHPHIF ASO E[EFDA

BIE R ARIENTT AT AL

Data source: Based on publicly available information
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PEE G, BB T —1% RNA 254 FN5E 1 1 5 s 281
Jila].

L?%#S#

ML QIR 228 AR, 23N
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BRZG . s Hoh, G gAY A2 ORI .
2023 4EA7 2 SR AR LB YT 7 i AT B SR A v BT
3 REMAMAHNRIEL EMEL A PG TREGIE T TR R XA TS
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Analysis of research and development trends of new drugs

XU Ping? XU Li" YANG Ruo-nan' LI Wei' CHEN Kaixian™
(1 Shanghai Information Center for Life Sciences, Shanghai Institute of Nutrition and Health,
Chinese Academy of Sciences, Shanghai 200031, China;
2 University of Chinese Academy of Sciences, Beijing 100049, China;
3 Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China)
Abstract As an important component in the pharmaceutical innovation, research and development (R&D) of new drugs stands at the
forefront of a new round of life science and technology revolution and bioeconomic reform, which is of strategic significance to
leading scientific and technological innovation, driving economic development, and improving people’s health and well-being. At
present, continuous innovation in cutting-edge technologies, cross-domain integration of disciplines, and digital depth enablement
drive active innovation in the field of new drug R&D. Both domestically and internationally, innovative small molecule drugs,
antibody drugs, immune cell therapy, gene therapy and nucleic acid drugs are receiving intensive market approvals, providing a wider
range of solutions for unmet clinical needs. This study analyzes the development trend of new drug R&D, the global approval situation
of new drug R&D, as well as the current situation and trend of new drug R&D in China. It puts forward development enlightenment
and suggestions, in order to provide reference for the development of new drug research and development.

Keywords new drugs, antibody therapeutics, cell therapy, enlightenment, suggestion
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