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A Comparative Bibliometric Analysis of Small Molecule Anti-tumor Targeted
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Abstract: Small-molecule drugs have become an important direction in the treatment of malignant tumors due to their good
cellular permeability and oral convenience. Small molecule drugs have become an important direction in the treatment of
malignant tumors due to their good cellular permeability and oral convenience. To systematically compare the differences
in the research and development landscape and innovation trends of small molecule anti-tumor targeted drugs between China
and the United States, this study employed a bibliometric approach. Using literature data from the Web of Science database
from 2013 to 2022, a quantitative analysis and comparison were conducted from multiple dimensions, including publication
volume, disciplinary structure, funding systems, international collaboration, research institutions, and research hotspots, to
systematically explore the similarities and differences between the two countries in the development of small molecule anti-
tumor targeted drugs. The results indicate that in terms of publication volume, China's annual output has exceeded that of
the United States since 2020, showing a rapid growth trend; however, in terms of depth of interdisciplinary integration, high-
impact output, and clinical translation efficiency, there is still a significant gap compared to the United States. Specifically,
the United States has notable advantages in the connection between basic research and clinical application, diversified
funding systems, extensive international collaboration networks, and the collaborative efficiency of specialized cancer
research institutions. Based on these findings, this paper offers relevant policy recommendations in areas such as
strengthening the layout of original targets, building efficient collaborative platforms, deepening international cooperation,
establishing diversified funding systems, and cultivating specialized research institutions, with the aim of providing decision-
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making references to enhance China’s original innovation capabilities in this field and promote high-quality development.

Keywords: Tumor; Cancer; Small Molecule Drugs; Targeted Therapy; Anti-tumor drug; China-US Comparison;
Bibliometrics

FEIEAE N N A A R B R 2 —, Atk TR A, SRR, SR
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Fig.1 Publication trends of China and the United States
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Tab.1 TOP10 research disciplines of China and the United States
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Tab.2 TOP10 funding agencies/programs by publication output in China and the United States
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Fig.2 China-US international cooperation network map
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Tab.3 TOP10 collaborative countries of China and the United States
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Tab.4 TOP 10 institutions by publication output in China and the United States
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3.5.1 HEIL[FE I

T 2013—2022 45 H 55 P [ A0 i 0 5 SCHR OB im] S M R B, H SE R L FE /N - R
[E] 250 72 A B 22 5 TN SR R DGE (R 5. 6) o PR IR 7838 5 FE BB AR 254 22 4 M VA 5 R R
W, S B R VR T BT A S R R E T A . R “AIT (chemotherapy) 7 — A H
ARZER ey, AHIX YR T FC G B St S BCE T R RS, N g e 259 5 AT Ik
B RS . ENGIRVEAL 7 T, A B 90 38 S sl o gk e 5 J 3 B AR, iR T 7 i tb it
VRS . w0, EExTAE /N gHMfiiE (NSCLC) .« ATF4HiudE Chepatocellular carcinoma, hee) 254
SEREFRINRIT AL, DL T JE (crizotinib)  ZHLIEJE (sorafenib) ZE[A 254 197 RPFAL, #4)
BT (R ) EE SR A ) e AR ZGALHIAR R o I RIS 15 v AT AN Ak RIS T, SRt
AR B —BUERHE . EEERENE, HEHME LI K Brent Stockwell SE4G % 2012 42K I
[FJERFET. (Ferroptosis) ZHMIAE T AR 4SO a A A [ 3 [] Sy (PO AIF 0 #40 , S — b El Bk AR st 14 g o ot
AR S A BT T 2000, 3 SR B T R, BRIE T AR iE 5 22 P i R AR ke 4 T8 A B A
. BRAVRIT RIS O B R ST ), W AR Y ST REIRIT S 2 M AR, REBEE X
JiE AE P 2R B INER s 2R ARy R R S MR v T R D7 T BBV H 28 Y 5, AR R R
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Tab.5 Research hotspots and representative keywords in China

B} 1) Bt AR LR AR MERER RO
Fhi AR B IG YT I 1 B I R | hepatocellular carcinoma/hce (27), trial(20), sorafenib (18),
L7500 placebo group(15), overall survival (15)
S , . PFS (20), safety (18), efficacy(14), erlotinib (10), afatinib (8),
EGFR il 157 205 2 4 1t vl eﬁti(nib)(s) Iuj(/l(un) ) y(4) 10 ®)
2013—2017 g ! g
s R 2 5 St o chemotherapy (17), hazard ratio (13), death (11), p<0.001 (5)
2y ZINLHIIR R resistance (10), mutation (18), exon (8), expression(6)
YA HAIRIT ferroptosis (2), sorafenib(2), combination (2), erastin(1)
L hepatocellular carcinoma/hcc (44), resistance(14), sorafenib
Wi SR 2 y AN 4
resistance (5), drug resistance(4)
PR a7 RIB IR R combination (23), lenvatinib(10), pembrolizumab(6), tace(3)
. ferroptosis (21), lipid peroxidation(7), GPX4(5), SLC7A11(2),
HAB LWL ptosis (21), lipid p () ©) )
2018—2022 Nrf2(2)
B —AREE 1) 25 R S osimertinib (14), lenvatinib (10), apatinib (10), alectinib (4)
Il RS 5 T R0EAG placebo (33), overall survival (37), PFS (29), hazard ratio (18)
i discovery (7), drug discover(2), pd-1(6), efficacy (5),
Wi RKIE !
RIS {E RS zanubrutinib (4), ivosidenib(4),
F 6 FKEHF TR A SARGRANE K B 1]
Tab.6 Research hotspots and representative keywords in the United States
I T B WL RFMEEE KO
Il PRIT 345 22 At 25 VAl response (173), safety (143), efficacy (152), PFS (43)
resistance (104), mutation (94),progression(89),
SRBRAE I B A 1) 7 5 T 24 AL NSCLC(56), ibrutinib (33), ALK(33), crizotinib(32), BTK
(17), ceritinib(12)
2013— A [ combination (102), overall survival (100), trametinib (20),
2017 B R S A dabrafenib (18), hazard ratio(89), BRAF(43)
JH R ) YR YT 5 AN RSO B adverse event (102), AE (64), sorafenib (32), placebo (25)
e A A . chemotherapy (63), duration (44), cycle (36), olaparib (17),
ST BRI & 0 S AL therapy (63) (4), cycle (36). olapartb (17)
palbociclib (11)
mMTOR |71 55 B Jie s AR A 7 everolimus (31), mTOR(14), trial (10), RCC(8)
. inhibitor (182), resistance (103), mutation (154), antitumor
GBS I 2T iortor (162) (103) (154)
activity (31)
2016— combination (102), efficacy(100), objective response(65),
202 BT RS T RO osimertinib (21), brain metastases(15), response (16),
T790M(10), safety (13)
. hazard ratio (89), overall survival (80), placebo (70), PFS
Pk R 5T BT b ®9) (80), placebo (70)
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PRIET 500 SRR inhibition (76), alteration (47), ferroptosis (10)

CLL (M2 bk B2 40 A 19 15 )

A A S AR ibrutinib (35), CLL (34), venetoclax (42), azacitidine (18)

3.5.2 RN FLIE BRI L

Hh (B A AT R B A 1) PR EREE . IR S SR AR R, LA AT IS S I TS A ) B AT
B REE: NFEBAEH T8 —4X EGFR #0165 (lnJuik# e (Erlotinib) ) A2 X254 (i
58 (Afatinib) D IR IR N 597 8008, s A R 2 2 ANF 7 19, B E I 2500 18—
2% (4n%E =4 EGFR-TKI B4 # 8 (Osimertinib) ; % —% ALK-TKI [k JE (Alectinib) ) [l
RIS, 285259 (k& JE (Lenvatinib) ) B IRIT 7 RIREK, LLIXEEQHT 259 10 T7 U5
UE o X — AU B A B R ST [ B B 2590 10 5 P Ut A BT e S B8 7, AR 1 I 8
PR R 0T R RSk ESEVEIR R 7 TR AL AR, HED) 1 ORS HE R 97 SRms A0 b [ B B R R RF
SEARAL AR N o AT AR AR 200 AR S BT AT EL,  IE BRI BOH i A 7 T, X
it B R E AR VR T USRS RN S RGN R .

B8 AR A S R 5E, — RN R R 25 b B Al 3 R R BT, R I B
R S5IE IR 77, PAEE =X, EGFR-TKI [3£# & (Aumolertinib) FI{RFE#JE (Furmonertinib) A4
fil, Wi#ET 2020 4EAN 2021 4ESGJE3RHE, HF EGFR 2%45f) NSCLC ##; ALK #ifIFI B E 2

(Ensartinib)2020 3R HE, 2 B AL i E 7= ALK #0157 BTK #1757 45 # J& (Zanubrutinib)
2020 £E3K3E [F FDA fnsgfikuE . 2023 4E38 o [ NMPA $itdE, F 9677 8 &/ 16 1 40 i 4 B2 5% (Mantle
Cell Lymphoma, MCL) % B 4% MR, AN (BeiGene) HEMFA; LA TKI R ILE
Jé (Surufatinib) T 2020 “F3fHtk, F T M B g i ke s 44 2 4 73 4983 (Pancreatic Neuroendocrine Tumor,
p-NET) , HE#HFLEFEEFESHBAA PD-1 #idl5 . FIE I b EVEEIT R T R 5 ATHE T
o XU P E 5 BRI 249, AMUBGIAN CSCO FE/ NIl 1297 8RS« CSCO #Z N 73 ik
fiEg 2 T ¥e . S5 EE 745 S REM 4% (National Comprehensive Cancer Network, NCCN) 45 R 254
JBAEFEI, AHSCHE U 2 O SRAE B R TR 2 AR BT . 29 i 5 & i i kR A, AL
F &8 T ERER R EEE, WhREE R E AR RS EEP N ORI B B A0 1Y
iR LR, WM TR A RI— 2 K —Im R B AE—FR R AT 7 B s B i A .

5 [E W 5T R I A R ) R R RRAE . Ho—, B (ngEZswidi (venetoclax)  FZEH e
(selumetinib) %) BEAMLHABE, JREREIRIT T R ZNIAESE, 0 a2 2454 (o vomk
%Je (crizotinib) ) 7E 5 S [A] Bt R AR A BT R, BB 20T IHZ i s, 4RI 172
It IhaSEH K, RS N Z T, 20, FRFRESE IR RE R T H 6, $2
= TR AR A

CEANTRI, W EALEAE N T AR T S BT AE I SR R O IR D A T R, X
Aifpth, FHEEAYIERIET R 0T 7RISR TEEBLL, i B bramg
g, MBI R RGEVE EVERIRIRIFL, S8 2 S0 m) 25 V) AN WA ARG HE BT S, HESh
TE A B R E B A BN R o T 5 ) U R Atk ARSI 9 B R S FH 1 s R AL B 2%, (B 20 ATl
PRI 1B THEE 7 TR R FRATSE L 35 o X b 22 S BE S e 1 7 [0 R LF AR R AN QIR AR S 1R A, tHARE T 2% B
TE MR VR IT AR AN [ R R B A% o i L 3 B AN B [ G087, A 55 9 1l e o gk et SE R B 4
BRI RE R IT K E T .

4 BESEW
AW T T Web of Science ## % 2013—2022 FE3CHREHE, W SCHR TR TE R GEXTEHE 1
TN T OB EL R 29 VDU U S, IR SO . BEBIR &R B BR A1 DRSNS LE R At 78 K mi 5
YT ZE ACRE (GR D
R T PEUIFURE RS L (2013—2022)
Tab.7 Comparative analysis of key metrics between China and the United States
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