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Correlation between CYP3AS5*3 Gene Polymorphism and Adverse Reactions
of Apatinib Monotherapy in Patients with Advanced Gastric Cancer
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Abstract: Objective To investigate the relationship between cytochrome P450 3A5*3 (CYP3A5*3) gene polymorphism and
adverse reactions of apatinib monotherapy in advanced gastric cancer patients. Methods A total of 86 patients with advanced
gastric cancer who received apatinib monotherapy at Nanjing First Hospital from January 2020 to June 2022 were selected,
and 2 ml of peripheral venous blood from patients was collected. The genotype of CYP3A5*3 was identified using PCR-RFLP
combined sequencing method, and its correlation with adverse reactions was analyzed by apatinib. Results Among the 86
patients, there were 29 cases of mutant heterozygous genotype (AG genotype) and 51 cases of mutant homozygous genotype
(GG genotype), with a mutation type accounting for 93.02%. The incidence of hypertension and leukopenia in patients with the
CYP3A5*3 GG genotype was significantly higher than in patients with the AA+AG genotype (y’=6.154, 6.947, P=0.043, 0.027).
Other adverse reactions related to apatinib treatment were not found to be associated with the CYP3AS5*3 genotype (P>0.05). In
addition, no correlation was found between severe adverse reactions and the CYP3A5*3 genotype (P>0.05). Conclusion The
CYP3A5*3 GG genotype significantly increased the risk of hypertension and leukopenia caused by apatinib monotherapy, and no
correlation was found with the risk of serious adverse reactions.

Keywords: CYP3AS5*3; gene polymorphism; gastric cancer; apatinib; adverse reaction

BT 2 JE A TR 3 BR8N o3 U N AR
P 73248 - i R B R R, Sl e AR
1L N B2 40 o A K IR F 52 K 2(vascular endothelial
growth factor receptor 2, VEGFR2) Y ATP Z551v 14,
TR LSRR A A R, AU A
i RBIFFE A B, IR e =R i 40) B i vl B G
A ER Y T TEHE R AE R P A A A

B SR TEAR AR 2, AR P450 3A4

(CYP3A4) Fl4 {5 % P450 3A5 (CYP3AS) N
FEFEACEE, SCik P R T ECE & BLAY CYP3A4
S L AR N 0.5% ~ 3.1%, CYP3AS5*3 iy
IR ZBMERAERN T1% ~ 76%.  H wibl i e
FTEOAS B N 5 3K 2 S B E R T
VEGFR2 £ 25E 77 1“7, CYP3A5*3 i [H £ &1k
BT JE AN BRI O R R /D B T,
AR Z CYP3AS*3 KN L850k 5 B i)

EEWE: VLA R 22w MG BB 252 R H (NO.2019YX013): CYP3A4*1G/18B K CYP3AS*3 LA Z 2 MEx Mt 15 9 s 35

BT SR AR A L 25 VR B AN R R SESZ R R TS

EBR N wAZM (1992-) , L, Wid:, 250, FZAFHIRIGIAZ 2 TAE, E-mail: 445603172@qq.com.
BIES: g, RBIFAEZ00, WF5050: IGKZ%: 5 A& H12Y, E-mail: yangli2008pharma@163.com.



2 A 30 12 2 2 2

39K 1 202441 H T Mod Lab Med, Vol. 39, No. 1, Jan. 2024

BTG ES JE BRI RO ROV AR G, LA
SR R 2 4l BT e 4 it 5%

1 MBl5H%

L1 AR AW Il mdEp s, WeE 2020
1 H ~20224F 6 HEKiZ TR s —ERiiE=Z
BT E R JE B2 R Y B e e BB 86 . A dlAR
e DAL BRI NI B e QOREHR
IR FH 3k BT 2 e HL AR 5% v B2 A2 BT 2 Je 23R
7o HEBRBRIE: ORRZ T ] N B R 24 3 fa] i FH 52
M CYP3A JF25EEIGE M 25Y 0 i ; @HAh 45 Wik
BAEARATT & ALURER SO, WA RTAAAE R A
PR IS, A AL AR BRI R e 55
¥4 500mg, & H—WK, i RAMBEN—BAD
SEGORE, AR . M. BE IREE . MR
M2 55, AR AR PR B2 A S wi i, BT
AR FERTT I 2B A R 1

1.2 XA 5ME MR 4 DNA $2 505 &
NDA Marker( FARAAARHHEA PR/ ] ); PCR Buffer,
dNTP, DNA MarkerTagDNA &4 i, CYP3AS*
3l EsI Y ( il E TAY TRAR) ;
9700 % PCR ¥ . ABI 3730XL % 4% ( 25 ABI
NS

1.3 BFRF ik

1.3.1  FEARAEM CYP3AS*3 JL R BUAG I . 3%
& H CIRBT A JE 500mg, 45 6 KRB R #
E K I 2ml, B EDTA $TEEE T, 82 i ke 3L 7
21 DNA, # -80°CUKFHIRAFR Hl. CYP3AS*3 (W%
AP ] PCR-RFLP ¥5 K U, AR 4 CYP3AS*3 3t
B H bRy 90 e 2 A s, wih& s liEs 19
5’-CATGACTTAGTAGACAGATGAC-3; N34
5-GGTCCAAACAGGGAAGAAATA-3’, f#i Fij PCR
IYHEATY e, BAR . 95°CHiAS 1k 2 min, 95°C7F
PE 20s, 55°CIH & 20s, 72°CHEAH 30s, HJ5 72°C
HE {1 10min, Jt 35 A~ # . PCR ™ 14 7= ¥ K /)
293bp, BIHMFEFIY: 5-CTTCAATTTTTCACTG
ACCTAATATTC-3, 4lifb /i {# FH 3730XL I {3 5
MY, FIH Chromas #/45 Genebank 1 1) 3 3]
FE X B0 E B A SE R

132 BEUIAIA RN AR A TR B E
BEAMRIAS R ROV & AR IR O . ™ B AR B S B 19 1)
BRI RG2S S . B U PN 0045 A8 S il 4n
JROAGI | PR RAS A . A 2 JE ARG A R i R A
LSRR MRS AR 252 S W ik DA BT
JE 5 KRN AR S, [R]IAR 4R 9% [ [ 7 S A T
FEFTH WA B S SR BRI AN RSO0 i) ™ T
FEEEDEAT g " A BE S BT R B AN
R Z IR 2 S B A, AR s 5 il

245 WHEVRTT A/ SR B E A A BT e 4
G IR YR BT TE] Ry 2022 4F 11 H

1.4 %itF o4 fdiH SPSS26.0 Ge 4 4%t Kt
AT HT AL LAY 5341 R H Hardy-Weinberg it
VA (HWE ) KaB; AN[R)SE PR Y 2 8] 14 4[]
FEERHRAE, R RRON B A R LR o K A
IKHE o BL0.05, P < 0.05 N2ERA G L,
2 HR
2.1 A8EH CYP3AS*3 AR AL CYP3AS*3
DL A G BFPAERIER, 99 ABFIEIN 86 iR
Zh, ARYE PCR-RFLP Al B 4220 - B i B A2 R i
H(AARY) 6 ], SABJGTFRIEH (AGHY) 29
B, RAMETFRIEE (GG ) 516, RAHE
b 93.02%. A, G 23 K A5 5 43 51 by 23.84%
1 76.16%, 4> Hif5 4 HWE (L FA5 (/=0.414,
P=0.813) .
22 CYP3A5S*3 AR % AMEAMEELLTH W
1o AR F R IRV AR A TP i1 147 )2
AN [R) L DRI A A8 I PR R 0B} L e 22 R oSt 12
BHY (P>005) .

F1 CYPIAS3 EEEHMSBEELZTRSW

CYP3A5*3 (n=86)

%3 P
AMCAG GG

el B 4 17 29
0216  0.898

b8 2 12 2

() <60 2 10 16
2723 0959

=60 4 19 35

Wy 0~1 3 8 9
3608  0.165

2 3 21 0

2.3 CYP3AS*3 AW % AWM ME RS RER LT
X FZoHr WA 2, 86 BIAALEE T, XHAYT ARG
RG] TR RE DR N Y8 [V @ S W i - o T
R, 255 0R GG 3K 5 & BTA#Es e i
ESRE NESES B 0N R N S -aa et A =
AA+AG FZENR, 2R BAG2EE L (=6.154,
6.947, ¥ P<0.05) .

24 CYP3A5*3 A % AM5 M RATE ™ E R
RR W% R oA IR 3. ARSI E LT
28 AU E BN BN (I ~ TV 4% ), AR
AR 9 AWK, HEME A R 19 AWK,
Gt K CYP3AS*3 FE AL S TIT ~ IV AR
RAFAEA M (P> 0.05) .

25 AR BERRR B EALL R HBHER
7 AR R AR R R AR s ™ AR 228 2 A i B
PAE . T ~ DR CHFEL I~ IV RA
RSPk ZS, X200 B T 9l m ki



WAL I E e 45398 4518 20244F 1 J1 T Mod Lab Med, Vol. 39, No. 1, Jan. 2024 3

BRIV A RN, 2 I —A 2y .

xR2 AE CYP3AS*3 EESEMESMIHE R R KM LS
AA+AG (n=35) GG (n=51)
N S be P
[~1 I~ v [~1 I~ v
R IE 10 3 25 8 6.154' 0.043
AR 5 0 8 1 0.714' 1
FREAE 4 1 13 4 3.744' 0.159
H AR > 4 1 15 6 6.947" 0.027
i/ M 3 0 8 2 2.025' 0375
fgs 3 0 7 1 1.178' 0.712
AL M 1 0 1 0 0.073' 1
F K 1 0 2 0 0 1
HEETHE 3 0 5 1 0.732" 1

T IRYTWIENAE O R B RRORAE R 1K, A e ELH I PRIAYT R AN RS N ™ AR BEEA T 702 . £ o R M Fisher

Ribkas; a FURRHELHEBIE .
&3 AR CYP3AS*3 BE SIS MIRE E™E

AR R R B
I~ IV
NEY e Va P
AA+AG GG

e L 3 8 0412 0521

£AR 0 1 0.694' 1
FREAIE 1 4 0252 0616
H A > 1 6 L1728 0279
[/ M > 0 2 1405° 0512

A 0 1 0.694' 1

T 0 1 0.694' 1

VE: WS A 1 B R AC O 1 K, RS
ELMI PRSP B MR B B A IR TR AT 40 B £ R
Jil Fisher WKk ; a 308 RITELEHEIE .

AWFFEH, 2 F 8 BTV 9 40 d b,
TER P 25 0 ity B XHRE VR T IS TR BT e &
250mg JAIT . 2 Bl N IV 24 A BN,
W R R B TR R, e 52y, H
A BETEREUEEIRZS . SHREVRIT A/ SR — A
IR 2475 5t 5 AN R SR A4 AN R R o 4 i
3 itig

W3 B AR AR UG ANE, G AT 259k A
H, PRI AR AR T RORE,
iR BR . WS R BT B =2k I LA IRYT
MUY B R, A R 4 T AR S K R Y R G
PERRAELE . SRR R B i B R AT
Hbr s o A e i . R ARAERS R, 32
A e =2k B DL 3BT I BB R I PE4 A/ 2
R TR Bl —E AR A0 R, BTk e s
Y RTHEATYROR / BAS R R A T ELAT R

FH Z MR AT 259097 80 / S0R B
N2 —. E RGBT AR eI RO / BN R
SN RFFT EEAE P E VEGFR2 Al CYP450 £ 2451
Jitie WFIEE I, BaTirEs e 26 i I /N 200 i i 5
Z J5 42 ¥R 97 W VEGFR2-906T > C fi & CC/TC %
IR R PR 2%, RR I -906T > C o AN R
A B R SR 0 e 1= I ISk ER T b e i
JRLIER B AS B SR R, DR T LA A 1 000 B 4 )
TCHERAATI, MRS A A A v e T A -,
o ML 2 TG A A YR A A 30 ) s A ) PR

[12]
o

CYP3A4 Fl CYP3AS JZ Bl Je AR %) 32 2 i
24, YT CYP3A4 7 E R it 28 AR 58458
I, BRIBEAIFIE ARKN S CYP3A4 LR 2451
(31 CYP3AS JE N L 1L/ A A 2 W 5 A i A b
255 . NEYSHABURINEZHAD %5 " 56, 155
TR A, CYP3AS*3 87550 95.5%; RN,
CYP3AS5*3 BURASIRN 57.3%. F4W45 " ARy
G 155 Bl E, CYP3AS*3 Z&RAFM A/
G 15 36.8%, 4G5 G/G 5 H 51.6%. ABFFEH,
IRAERAE FE 33.7%, 44 =AY 5 1 59.3%,
SRRy i AN S e (8 o7 N

WEoE & B, BT e H UL B AN BN AL FE
[ = S D o R R E S =
CYP3AS5*3 JE PN Z 8 5 BIAE e A B O 1 AH 5
e/l A RERE DAY IRAE K & B CYP3AS*3 I
PN Z2 250 S BTARE JE T BU™ FAS B O 22 (8] R AH G
P, ABFSE K IR CYP3AS*3 4li& 58 748 1Y £ 2 Bl
e T BN R I A R s TR AR RS S
I 2 BB AR e T SO M AN KN S
CYP3AS*3 SR AIAGAHSENE, S50 54 B8R P f it

%Qﬂ’



4 BUARHS Br 2 27 2% 36

o539 %

1 202441 A

J Mod Lab Med, Vol. 39, No. 1, Jan. 2024

FE—3. LIS U it oe i, BTmhes e vhyr 4l 8
HEA R A EF2) 69.3%, @ TAMRR
32.6%, Al RS ARG T2 K A2 R IR
BT A BT Je AT

WA T RS B, BT R T ~ TV

R E AN RN ) A R A 24 75 ARG i

i, AR 2 B T BB AN SR AR RN ) F

b, HEMSZmBTIAE e A RV N R K Z, 1ok

W5 AL B TR JE BR 2 IR YT R A B D

A—EXRFR KT En R S E 2 e

BT WA R RN Z—, HZWb5E &M EiE

FEH I TR T e S BT 3 A A e 2R

fiE U ANt A U, R, R ARIEYT RIS T

FBF CYP3AS*3 [ JE PR AR T 3 0 A R s R

R RS JE XS I % AT e I SE R0 B A AT

— AR TR o XTI A A AR AR I A i o e

i F 150mmHg/100mmHg FJi3 g6 77, M FEAIK

e LR P9 2 A DRSS o
P 40 R A BT A Je AR WL AN RS, AN

[ I 9 4000 R A2 29 22.9% ~ 33.3%° . B

R I CYP3AS*3 GG LR AR 8 FH 40 i jdi 14 %

R ET AATAG BB HE . ZERFHE TR

FHBTIAES B 28 o i m B AN AT i A2 AN R

N, RIAE 20 RT AT CYP3AS*3 Jk R RUAG U ot 22

EHARABKRSEME. A, EEIRIR KB

B E WA RO, IR ) 1 2% Wil s 35 Y

M = RE AR R s 2825 0 HI1 25 4

AR N E G $ i R R RO A SRR

X TIE T WA TE] L0 ™ N Ry 1 R A T B

2, RIS SEEEAN B ROV A EAE LR B . XPAE

IRYT B 2K ALY A B, PR AR IR I E

SRR
B2, RIFRPIEARER T CYP3AS*3 SEH Z4

P55 1 i ) AR BT A JE BR 2 IR YT T BOR R R

BEFR, Xl RZE 4 A HE R e A —E

e PR Lo AR INMATE— & BRI, ke i

9 86 B, RIREfATERIAEIRZE; HIR, KELAF

LR RS R BT e Tl T2 5 3=,

BATE A JE AEAR N AR B O S 4, S HRE MK

HHABR R AT REH A OC R, HIFS G X ZRhe 2

AR T RTRE M AT I LABSIE .

S22 3k -

[1]  Z5%E, FRLLMG , 47, % . BUIAER Je e Ak R v
WEoR Bk (7). IR AP RLARAE |, 2017, 25 (4) : 314-
315.

LI Xiang, ZHENG Hongmei, WU Qi, et al. Research
progress of apatinib on malignant tumor[J]. Journal of
Clinical Surgery, 2017, 25(4): 314-315.

(2]

[4]

(5]

(6]

(8]

[11]

LI Jin, QIN Shukui, XU Jianming, et al. Apatinib for
chemotherapy-refractory advanced metastatic gastric
cancer: results from a randomized, placebo-controlled,
parallel-arm, phase II trial[J]. Journal of Clinical
Oncology, 2013, 31(26): 3219-3225.

LESCHE D, SIGURDARDOTTIR V, SETOUD R,
et al. CYPP3A5*3 and PPOR*28 genetic variants
influence the required dose of tacroloimus in heart
transplant recipients[J]. Therapeutic Drug Monitoring,
2014, 36(6): 710-715.

LIU Jiayong, ZHU Baorang, WANG Yudong, et al.
The efficacy and safety of apatinib mesylate in the
treatment of metastatic osteosarcoma patients who
progressed after standard therapy and the VEGFR2
gene polymorphism analysis[J]. International Journal
of Clinical Oncology, 2020, 25(6): 1195-1205.

SONG Zizheng, ZHAO Lifen, ZUO Jing, et al.
Clinical outcomes and safety of apatinib mesylate
in the treatment of advanced non-squamous non-
small cell lung cancer in patients who progressed
after standard therapy and analysis of the KDR gene
polymorphism[J]. Onco Targets and Therapy, 2020, 13:
603-613.

GENG Nan, DING Cuimin, LIU Zhikun, et al.
Influence of VEGFR2 gene polymorphism on the
clinical outcomes of apatinib for patients with
chemotherapy-refractory extensive-stage SCLC: a real-
world retrospective study[J]. International Journal of
Clinical Oncology, 2021, 26(4): 670-683.

YAN Zhen, GU Yuanyuan, HU Xiaodi, et al. Clinical
outcomes and safety of apatinib monotherapy in the
treatment of patients with advanced epithelial ovarian
carcinoma who progressed after standard regimens
and the analysis of the VEGFR2 polymorphism[J].
Oncology Letters, 2020, 20(3): 3035-3045.

RAEE , JRIEAR , 250, A . BTIAER JE X AR /A
JH B8 R AT A N, VEGFR2-906T>C 45 25 PE A7 o5,
RS2 [J]. AR 2R | 2019, 99(2): 105-110.
ZHAO Ruihua, ZHOU Ya’nan, LI He, et al. Influence
of apatinib and VEGFR2-906T>C polymorphism on
clinical outcomes of advanced non-small cell lung
cancer patients[J]. National Medical Journal of China,
2019, 99(2): 105-110.

AV EGEE . BTAER JE 16T IR AN R BN A F Ly
WEEHERESY [D]. RS . IIARR:, 2017 1-44.
SHI Yaoyao. Single-center observational study of adverse
drug reaction of apatinib utilized in malignant tumor
therapy[D]. Jinan: Shandong University, 2017: 1-44.
HE T R . IR R AT )R
LR (2020 4R )[I]. 4 H 257 , 2020, 30(11): 731-740.
CAO Ye, WANG Bangxi, SU Minshi. Consensus of
expert on safety evaluation of drug clinical trial in
Guangdong (Version 2020)[J]. Pharmacy Today, 2020,
30(11): 731-740.

U. S. Department of Health and Human Services.
Common Terminology Criteria for Adverse Events
(CTCAE) Version 5. O[EB/OL]. (2017-11-27)(2023-
07-18). https://ctep. cancer. gov/protocoldevelopment/
electronic_applications/docs/ctcae_v5 quick
reference 5x7. pdf. (T#E 105™1)



BUARKS B 2 27 2% 35

i 39 4%

5 1M 20244E 1 H T Mod Lab Med, Vol. 39, No. 1, Jan. 2024 105

[12]

ZHENG Qian, TIAN Geng, XU Feng, et al. The role of

809225.

Elabela in kidney disease[J]. International Urology and [18] KAWAMOTO A, TAKENAKA K, HIBIYA S, et al.
Nephrology, 2021, 53(9): 1851-1857. Serum leucine-rich a 2 glycoprotein: a novel biomarker

[13] ZHANG Zhenzhou, TANG Jiangiong, SONG Jiawei, for small bowel mucosal activity in crohn's disease[J].
et al. Elabela alleviates ferroptosis, myocardial Clinical Gastroenterology and Hepatology, 2022, 20(5):
remodeling, fibrosis and heart dysfunction in e1196-e1200.
hypertensive mice by modulating the IL-6/STAT3/ [19] PANG K T, GHIM M, LIU Chenghao, et al. Leucine-
GPX4 signaling [J]. Free Radical Biology & Medicine, rich «-2-glycoprotein 1 suppresses endothelial
2022, 181: 130-142. cell activation through Adam10-mediated shedding

[14] MA Zheng, SONG Juanjuan, MARTIN S, et al. The of TNF-a receptor[J]. Frontiers in Cell and
Elabela-APJ axis: a promising therapeutic target for developmental Biology, 2021, 9: 706143.
heart failure[J]. Heart Failure Reviews, 2021, 26(5): [20] &M, KA, BRIA, 55, BUTEAE IR BHLS
1249-1258. FMFEZHZ LRG1, TGF-B Hil Smad2 FKik/K-F K i

[15] SUMBUL H E, GULUMSEK E, AVCI B S, et al. IREESCI]. IR A SE 5 R 22 4k 7, 2018, 17(11):
Serum elabela level is significantly increased in patients 1149-1153.
with acromegaly[J]. Irish Journal of Medical Science, XIA Ming, ZHU Jielun, CHEN Juan, et al. The
2023, 192(2): 665-670. expression levels and clinical significances of

[16] JAVAID F, PILOTTI C, CAMILLI C, et al. Leucine- LRGI1,TGF-B and Smad2 in the colonic mucosa
rich alpha-2-glycoprotein 1 (LRG1) as a novel ADC tissues of patients with ulcerative colitis [J]. Journal
target[J]. RSC Chem Biol, 2021, 2(4): 1206-1220. of Clinical and Experimental Medicine, 2018, 17(11):

[17] ZOU Yonghui, XU Yi, CHEN Xiaofeng, et al. Research 1149-1153.
progress on leucine-rich alpha-2 glycoprotein 1: WimHE: 2023-04-14
a review[J]. Frontiers in Pharmacology, 2021, 12: fEEIHHE: 2023-09-22

(E#EE4m) Oncology, 2016, 34(13): 1448-1454.

[12] GU Xiaoying, ZHANG Su, YANG Xugjiao, et al. Drug- [17] {535, A%k, XU, 4 . B9 Frb BTiaces e i 25 ik
related adverse events potentially predict the efficacy JERFSE (3] IR G BT 2% , 2020, 13 (5) : 117-
of apatinib on advanced hepatocellular carcinomal[J]. 118.

BMC Gastroenterology, 2022, 22(1): 1-9. FAN Fang, YU Wei, LIU Jie, et al. The study on

[13] ZJumt, BRI, m A, &8 . b XA JLanig plasma concentration of apatinib in the real world[J].

{828 P450 ST IR 22 A 1 S AR 2R Y - A i F Chinese Journal of Clinical Rational Drug Use, 2020,
5% [7]. BRI S 2Rk |, 2018, 33(6): 9-12. 13(5): 117-118.
GUO Jiuye, GENG Shanshan, GAO Yueqiao, et al. [18] LU Yajuan, ZHANG Yan, ZHANG Jiandong, et
Distribution of single nucleotide polymorphisms of al. Reversible posterior leukoencephalopathy
cytochrome P450 genes and metabolic phenotypes of syndrome following apatinib for gastric cancer in an
newborn infants in Beijing area[J]. Journal of Modern adult:a case report and a review of the literature[J].
Laboratory Medicine, 2018, 33(6): 9-12. Medicine(Baltimore), 2019, 98(46): e17787.

[14] NEYSHABURINEZHAD N, GHASIM H, ROUINI M, [19] BEUL, FRIMAL , YUkt , 5% . — BT e s iR IR
et al. Frequency of important CYP450 enzyme gene WA T A A o A g 2 R R 4 20T (0], SE 259
polymorphisms in the Iranian population in comparison HilER ,2020, 23(2): 176-180.
with other major populations: a comprehensive review JIA Bei, QIAO Yongqi, FAN Linlin, et al. Ischemic
of the human data[J]. Journal of Personalized Medicine, stroke due to taking apatinib in a patient with gastric
2021, 11(8): 804. cardia aderocarcinoma: a case report[J]. Practical

[15] P28, kR, SRITI , 25 . 7448 v X % Pharmacy and Clinical Remedies, 2020, 23(2): 176-
R A S g R 24 ) e TR D R AR Y 43 A F 5T 180.

[7]. BARKE G PR 244558 |, 2019, 34(3): 15-20, 24. [20] REN Dengfeng, WANG Guoxin, ZHANG Yu, et al.
PING Junjiao, GAO Yongshuang, DENG Shunshun, et Efficacy and safety of apatinib for elderly patients with
al. Research on characteristics of drug genotypes and advanced or metastatic gastric cancer after failure of
metabolic phenotypes in Chinese Han patients with at least first-line chemotherapy: a multi-center, single-
severe mental illness in Zhongshan area of Guangdong arm, Phase II Study. [J]. Onco Targets and Therapy,
province[J]. Journal of Modern Laboratory Medicine, 2021, 14: 4499-4508.

2019, 34(3): 15-20, 24. [21] ZHANG Yong, HAN Chun, LI Juan, et al. Efficacy

LI Jin, QIN Shukui, XU Jianming, et al. Randomized,
double-blind, placebo-controlled phase III trial of
apatinib in patients with chemotherapy-refractory
advanced or metastatic adenocarcinoma of the stomach
or gastroesophageal junction[J]. Journal of Clinical

and safety for apatinib treatment in advanced gastric
cancer:a real world study[J]. Scientific Reports, 2017,
7(1): 13208.
R B 2023-07-18
fEEHHA: 2023-10-18



