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Network meta-analysis for efficacy and safety of TACE combined with anti-angiogenic drugs in the
treatment of unresectable primary liver cancer
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ABSTRACT OBJECTIVE To systematically evaluate the efficacy and safety of transcatheter arterial chemoembolization (TACE)
combined with anti-angiogenic drugs for the treatment of unresectable primary liver cancer (PLC). METHODS Retrieved from
Chinese and English databases such as CNKI, the Cochrane Library, Google, and Baidu Academic, randomized controlled trial
(RCT) about TACE combined with anti-angiogenic drugs for the treatment of unresectable PLC were collected from the inception
to May 27, 2024. After screening the literature, extracting data, and evaluating the quality of the literature, network meta-analysis
was performed using R 4.2.2 and Stata 17.0. RESULTS A total of 44 RCT were included, involving 5 607 patients and 8
interventions. The network meta-analysis results showed that for prolonging median overall survival (mOS) and median progression-
free survival (mPFS), TACE-+apatinib had the best efficacy, with TACE+apatinib and TACE+sorafenib ranking as the top two. For
improving objective response rate (ORR) and disease control rate (DCR), TACE+donafenib had the best efficacy, with TACE+
donafenib and TACE+ lenvatinib ranking as the top two. In terms of safety, TACE+donafenib was the best, with TACE+donafenib
and TACE+apatinib ranking as the top two. CONCLUSIONS TACE+apatinib and TACE+donafenib have good efficacy for patients
with unresectable PLC, and TACE+donafenib has the best safety profile.

KEYWORDS primary liver cancer; unresectable; transcatheter

ABEEIE EE A ARAREE I 1 H (No.81973733) ; TR
“BEyY AR =4 T AR USRI H (No.SZZY SM202311018) ; I T Ji i
DXRH AT £ 097 4 B2 TAE R AR H (No LGKCYLWS2022006) 5
DRI T i DX 22 )22 0 B AR B T 6 K b oy e 487 B oo R 0
H (No.LGKCYL-WS2021000015)

* E—EE TIREIN, B . BRI R R 2GR R
. E-mail:m15850790693@163.com

arterial chemoembolization; anti-angiogenic drugs; TACE;

network meta-analysis

P WHO i 11, 2020 4F Ji & P i 9 (primary liver
cancer, PLC) & 48 IR 4 BR 55 7S Kdme i UL 1 i A —
KEH AR AE TR Y, 2022 45 FKE PLCAET- A HL

#IBIEIEE AN, WA S, W, DF5Er ) IR 25 B5iR
PR . E-mail: 213992030190@163.com

HEZED; 202445 35 45 20 1

2959 31.65 77 , MR AL T AN B P AL 85— ™ B U R

China Pharmacy 2024 Vol. 35 No. 20 + 2533 -



BN RAEA M A A BE™ . BT PLC HAT I RAE IR Bt
B VBRI e e i GH SRR 1, 50% LA T R 12
I A IS0, e TR 0 S L 3

2 B kAL JT 14 26 K (transcatheter arterial chemoem-
bolization, TACE ) s 1 5K HIAL YT 25156 5 ok | (R S 4
JSUHE FEF] , e bR A FE T4 A B g 2 2 i e 1Y
AL, BT R it , DR ERAYY H . $R1, TACE 5
v 9eg 1t F3E 20 ok ey B e AR 2 TP R O, i — 2D 1
ek ot A A B AU D3 A e R A I A 5 A
PRI AE T U SCAG A, o 2 5 e o Jeg 1 & % R 78
R, #5 Be TACE 5ot i A A W H |, vl e Bl
A S P A A, A R AR R RN A 1 R A XL
Ko BT, BEE DO A 2 r B CnRAERe etk
BRIE PR e A , rIIk TACE 328 88 O HT ML 45 A= il 24
Fn ok Z . AHICAHTE I, X T AN YIBR ) PLC
F, TACE WG Hu i A8 A5 24 7T SE 92 Jieb e 6 i, W] R —
FRATAT RO SE 7 100 SR, BT EZ X BRI T R
SR Sk P, AT Bt Fnde VR i R, PRt A i
FER PR Meta 73 B 977 125 LU S T TACE BRI 4
HE R IRTT AN AT VIR PLC BYA 0t A e 2k, DU A il
R 253 BE A
1 #EREHZE
L1 WMNESHEBRIRHE

(D) WFFEEARL  AHIFSE AN 1) SCHR R BEATL XS BE G
(randomized controlled trial, RCT) , i FR % by H SC A
YL (2)HFEXS G AR 2R A BUR B2 Wl PLC;
RIS =184 5 - I (Rl LIRSS SR AR . (3) T ik
Jith + 5 2H £ R H TACE APl A A 6T s X IR
41 B R ] TACE HH 5 TACE B3 ) — R i A A= 1
ZRIT o (D) S5 RtE s 45 Rt bn L dE AL S A A7 ] (me-
dian overall survival, mOS) . #4v; JC i & A4 47 ] (median
progression-free survival, mPFS) | & WL 2% fif % (objective
response rate, ORR) | % Jii % il % (disease control rate,
DCR) . A K 14 (adverse events, AEs) &4 %, (5) HEBR
Pt BFFE A 1 sl I PRI 2 UM 2 AR oS
AARAFEE bR i SO 5 E1 A A R STHR
L2 XEfERRE

o 2 VRT3 07 B 2 R v ] AR A s S
ik fk %5 % 4t . PubMed . Embase . Web of Science . the Co-
chrane Library 1 Google . i &£ %A , [R]BF N TR &R0 A
SCHRI 278 SCHR . Hh SCR B )R S Pk I < e
“GE KT R AR R PR BT e S R
A ek = A TRV I (R -2~ [CA” 8 ) o
HLXT B 56 7 45 5 9 SC K 2K i) 4 “primary liver cancer”

-+ 2534 - China Pharmacy 2024 Vol. 35 No. 20

“hepatocellular carcinoma” “transcatheter arterial chemo-
embolization” “TACE” “randomized controlled trial” “ran-
dom” “sorafenib” “sunitinib” “brivanib” “anlotinib” “apa-
tinib” “orantinib” “lenvatinib” %5 . >Rk FH A /R 2 iz B4
HEFNH A HATRE R, K AT PR o d )5 28 2024 45 H
27H .
1.3 XKL  FRHR IR RETTM

2 25 N GURR A 5 HERR bRt 37 S ORI
A SAZRE, AnIB IR, W H 26 SR Gk . i
B AR — M ORI 5K B M) R
B N B ) R S [ v

HRAE Cochrane £ G PFAN F-MWF 5.1.0 475 1 i 3 XURS:
PR T EIPM g A SCRR P Bt i, BRI HGBEDLF 51 1Y
Az IR S 2 TR B i AR E
2 BRSBTS Al R A R, BRI
BT o A T L R S = S
14 FIHFERE

fEEFH R 4.2.2 84 TP Y “gemtc” “rjags” £ LA M Stata
17.0 8447 PR Meta 2304, IR HiIESE G R 18] . 72D
ST HESE T SR S 2R AR BE SR IR 7 Rt AT 04, =
B sy 4 5648 1B JRECH 20 0007, 83 50 000 4K Y
BAE A TE AL, T BORER XU L (hazard ratio,
HR) & H:95% & {5 [X [A1] (confidence interval,CT) %/~ , 11
B2 RER F G AE L (odds ratio, OR) K 959%CT % .
I AATE ] & 30 AT — B 5, 24 50 1Y
P>0.05, K ] — BRI T 347 s 25 WF € R E A
B, R TE 42 LA 25 R B — B
HEAT 30T o SR T Rank BIXHIG T IR M AT HEF ™ Al
st AT AR fifar b o K23 7K I =0.05,
2 R
2.1 XEIFELEREWNAREREHE

WIRTAR BN A OCSCHR 1 5755 , ZRPel Sehm il 4 2 M 4
G BRI SCHR 44 0", 2t 5 607 il A, Horp
IRIRA1 2 805 4] KR4 2 80251, L5 UL L. F 1,

HOSCEURE FE (n=950) : "R (n=576) , | | %% SC KL 4% & (n=625) : PubMed (n=
J1 778 (n=102) ZE{F M (n=183) .rf'[{ | | 381) . Embase (n=101) , Web of Science
AWy BE SRR IR 5 2 G0 (n=89) (n=79) .Cochrane Library(n=64)

[ [
44%[&%%2&(%;1:823)

[ wigicikn=m52) |

(5] 332 3C R s R 4 52 1k B SC ik
(n=527) : £k & Meta 53§ (n=
251) 2 WCHK (n=89) | &l 452
2K (n=187)

[ ampisomo=z2) |

Pl 132 4 30 kB SCHk (n=181)
WA R AFFE (n=142) L5
WITAGH(n=39)

[ mzaoore=1)

|
Bl EkiEtiEE

TEZED 20244555 35 85 20 1



K1 WMNFARELRFFE
-l Y Tt bt

S T R T
Meyer 20178 3| 05 68 TACE+XiFFE TACE 157 156 DROAH
Kudo202® R 7 B TACE#HAER TACE 80 7 0Q
Kudo2011™  HA BE 69 0 TACE+%fidFE TACE 29 29 ()
Hoffiann 2015 f&[§ 585 580 TACE+RHidEl¢ TACE %26 QA6
FI 2004 [ 54901554 54261468 TACE+ZRHIIER TACE I (V6
WA 2002 il 417433 416134 TACE+ZfIER TACE 50 050 @
B 019% Pl 32531658 31531658 TACE+RRAHE TACE 26 26 BF
A 20180 fiE 55465 524+65 TACE+RHAER TACE 000 69
POOR018 PIE 55374907 5656+896 TACE+RAER TACE 030 GAY
Tl 2015 KR KRR TACE#RRIFE TACE 2 B0O
BHWISS FEL FER TACEHRIER TACE bR 6O
WMA04T PE 45£79 539482 TACEHENEER TACE 81 81 B0
FIF-52014 i 791127 6791108 TACE+ZHEE TACE 8 80
Xu20i8 i 6 60 TACE+RAER TACEHF 53 51 B0
e
L2020 i 533494 565497 TACEMIiHE TACE W4 0200
Zhu2019% i 56.1 589 TACEiffE2 TACE 4 4060
Chen20242 P 503102 525£89 TACEHBABE TACE & 53 Q0@
L2017 f[E 561041079 58904938 TACEHifEE TACE N 26
fif200080 I 537941005 52674895 TACEHTIFEE TACE 50050 B@5
0197 FRE FHR TACEHHIFERE TACE 5850
BRI PE 439451 452452 TACEHIFEE TACE 0 20 GO
FAM009™ FE 51774290 5226+3.19 TACEHTIFEE TACE 3503 00
B8 P 55401 516+69 TACEHIfE: TACE 405 60
VK002 IE 51244503 SL6T+519 TACEHHTFEE TACE 0 4 60
BHHA2018 AME KB TACEMERE TACE 20 20 B0
PErieaol™ I 57154679 56984671 TACEHHTIEE TACE T 606
A& PE 50351221 5152+238 TACEMIER TACE 35035 600
PR FE 50234204 S014+213 TACEHHTEE TACE $ 4 306
GE018% P 56404880 5882750 TACEHMIIEE TACE LI O]
0007 FE 51064279 52184255 TACEHTIEE TACE %36 00
A BE 56284693 57514669 TACEHIIER TACE 46 46 300
Fekiiond® fE 56454636 5732657 TACEMINEE TACE 00050 6
080 516£98 552+ 121 TACEHTEE TACE 030 60
WK1 hE 4503560 4553585 TACEHMIEN TACE BB 66
E000  hE 4657423 46284421 TACEHHIER TACE 50 50 B@)
FEABS BE S066+489 S071£491 TACEHMHER TACE 40 40 GG
A0 PE 8331284 56274301 TACERHBE TACE 9 9 Q)
A3 E 850550 57504420 TACEBHBE TACE 30 30 G5
WAR0M 56345556 55324631 TACERHBE TACE 40 4 GO0
X202 hE 5659+574 56834568 TACEHSHER TACE 5 51 G010
T2 FE O 60541751 62511539 TACE+SEHE TACE+S M 75 G5
e

Kudo2014% 51 59 TACE/fidi TACE 249 253 03A0G)
Kudo 20185 ] 6624102 6544100 TACEHARHE TACE 44 444 0O
WRE 200000 BE 56214730 57304735 TACEHTEE TACE 0 40

D:mO0S;@:mPFS;(@):ORR;@:DCR;(): ABs L%,
22 MAXHBRETFENER

FrAT 5T 44 )y RCT® ™, 2 THBIF ST A 527t 15 7,
SRR /= b R U < K O ST 1]
S5 )RR bR BE S SE B  SOR SRR A R, B TE HoA
P F LSS (TS ) o

T2 2024 4F5 35 45 20 1]

2.3 PR Meta TR
2.3.1 AL RAEARAIEE ¢ R K

TR O R 45 2 WoR | 445 R 8 iR B R B iU &
R e — SR . LA mOS S, HAESE 56 & K WL
2 (B RS AR 1 I R e, 1 s R/ MR R T T
Tt A REAS i, A% B AL 2 0 A T 42 LU
FEER) o

TACE+ZHiAEE

TACE+BTif1# e

TACE

TACE+A[ v/ Je i

TACE+R 3k e
B2 mOSHIEEXZRE

2.3.2 mOS

5T 5T HRAE T mOS® 0 Ak K 5 Fh T i
Jiti o AR Meta 43 #7 45 S 87w, 5 TACE Fe 8, £
TACE+B 15 J2 B 25 19 mOS & 54 /1 (P<<0.05) 5 ffi ]
TACE+FT1%5 & i i) mOS & 2 5 T F TACE+&R A
JEJ8 . TACE+A5i 7 Je fii . TACE+¥ ki JE # (P<<0.05) ,
ZEFILE 3.

089(0.70,1.12)

045(027,074) | 051(029,088)"

090(066,123) | 101(0:69,150) 199(111,3.60)°

109(088,135) | 1.23(089,168) 2410140,416¢ | 121(083,177)
a:P<0.05.

3 mOS BIMIK Meta 53 #7145 R[HR (95%C1) |
2.3.3 mPFS

4TI HGE T mPFs™ % ILph K 3 Fp+1idite
KR Meta 20 A5 3 i, 5 TACE He#% , ff F TACE+Fi]
MA%EE 2 F 2 1) mPFS {8 4 i1 (P<<0.05) ; 5 TACE+ZK i1
B JE L , (8 TACE+BTA R Je f8 3 1) mPFS i 344 in
(P<<0.05), ZE5HUIEA4,

0.86(0.71,1.06)
051(0.32,082)°

a:P<<0.05,

El4 mPFS B RE Meta £ Hr45 SR [HR(95%CI)]
2.34 ORR

39 WA G AE T ORRS ! 12t 1018105 ARy T 7 Fif

TG . PR Meta 204145 5 8755, 5 TACE L4, i
JH TACE+Z£ 444k JE . TACE+C % J& . TACE+ il i1 2%
Je -TACE+ZHi ke #7519 ORR L 14 hin (P<<0.05) 3 {iff
FH TACE+Z 4441 JE Hi 34 1 ORR I 3 1= T+ Ffl TACE+Fi]
M Je . TACE+Z 473k )8 \.TACE+A5i 57 Je fii .TACE+ET )2
BJe#H (P<0.05), 45 ILE5,

0.59(0.36,0.99)°

China Pharmacy 2024 Vol. 35 No. 20 + 2635 -



257(199,335)°
129(036,3.01) (02
123103614295 ) 479(1.36, 1698)* {9.51(2.16,43.27)
3861957918 | 1500072,320) |2.99(102,9.12) | 031(0.11,087)
( (
( (

050(021,120)

1900129290 | 0.74(047,121)  |146(0.59,385) | 0.15(0.04,057)* | 049(022,1.10)
079(025,257) | 031(009,1.02) |081(0.15,262) | 006(001,035)* | 020(0.03,079)"

a:P<<0.05,

El5 ORR IR Meta 5445 R[OR(95%CI)]
2.3.5 DCR

B1TUIFGEHIH T DCR™M! 1o 2t s

W 7R T WG . PR Meta TSR BN, S
TACE %8, ffi ] TACE+Z 444k Jé . TACE+ Stk e .
TACE+F 1% Jé . TACE+R FidE Jé & # 1Y DCR . %1
Jin(P<<0.05) ; fifi  TACE+Z 4441 J¢ (45 1) DCR I 3%
F 1 F TACE+B i £ J& . TACE+&R ik Je j # (P<
0.05), 45 ILIE 6,

042(0.4,1.3)

318(226,455)
080028,232) (
18.00(346,9835) 567(104,31.72)* [ 22.57(3.16, 16477 )1
5.59(1.95,1687)* | 176(057,5.56) | 702(157,3L97)* | 031(009,1.10)
( (
[ (

025(0.08,0.76)

175(0109,287) {035(030,100) | 2.19(0.69,7.11)  |0.10(0.02,0.35)* {031(0.09,L01)
090022,369) 029(007,120) | L13(0.19,657)  [005(001,045)° | 0.16(0.03,094)"

a:P<<0.05,

El6 DCRHAIMIL Meta 2345 R [OR(95%CI)]
2.3.6 AEs BA%E

22 T GEARIE T AEs Jg A 3101101 92088508 )
LW R TR . R Meta 08T 45 SR o, 45T
T Z M) ABs BA R AL, 2 S g it m L (P>
0.05), &I T,

052(0.14,192)

0.84(028,253)
75(023,287.09) 8.89(
04(001,1761) (048(0.01,2483) | 0.05(0,92)
085(0.12,567) |LOKOIL91D) | 0.11(0,589)  [2.12(008,5588)
( (
(001

§.89(023,408.86)

1.90(0.08,4430)[225(0.08,6440) |025(0,2751)  [473(0.3,675.56)
216(063,796) [2.35(050,1437) | 0.29

a:P<<0.05,

El7 AEs%k 4 ZB MK Meta 914 R[OR(95%CI)]

2.3.7 ARSI A R Meta 53 BT HE T 25 5

R Meta 238 HE 485 5 78, mOS HEFF 71 2 167 1
4 : TACE+BT 1 %5 J& . TACE+Z $79E JE ; mPFS HEJF i 2
AL A : TACE+BT 25 JE . TACE+Z& i3k JE ; ORR HEFF
HI 207198 : TACE+Z 443EJE \TACE+ 4% & ; DCR 4
JFHT 200K : TACE+Z 40E 8 . TACE+C 1R e ; AEs
KA BAHEF T 2 7198 : TACE+Z 44E JE . TACE+F i
e, gk,

223(006,931)
1206) [5.35(0.10,314.13)| 253(027,2671) | 113(004,

+ 2536 - China Pharmacy 2024 Vol. 35 No. 20

&2 MK Metas T RankHEF &R
i m0S mPFS ORR DCR

ABsJE%

Rankl TACEPIHA®E  TACE+MINEE  TACE+ZMERE  TACE+S4ER  TACE+S44ke
Rank? TACE+ZHid  TACE+ZHAER  TACE+BHER  TACE+Gfife  TACEMlie
Rank3  TACE+fii /i TACE TACEHTIIE  TACEMIER  TACE+LRER
Rankd TACE+REiEJE TACE+2HER  TACB4HER  TACE+4HER
Rank$ TACE TACE+# 7 o TACE TACE+RHEJ
Ranks TACE TACE+ v B/ TACE+ et
Rank7 TACEHTRRER  TACEHTRHRE TACE

24 KFRRRESH

XA ARl =1 o SRR TR
AT FEAKIFR SR A TERAT W (0 S Ry . S52R L
I 8( Lk ORR A l)

0

o
—05 S S .
s

Standard error of effect size

—1.0 2 . 0 1 2
Effect size centred at comparison-specific pooled effect( ¥y —ptyy)

® TACE vs. TACE+ (/2 @ TACE vs. TACE+IIIE ® TACE vs. TACE+ i L& fi
® TACE vs. TACE+Z S @ TACE+E K vs. TACE+ZANIERE @ TACE+RHUIEIE vs. TACEHFIE 2

B8 ORRAIEIRIE

3 Wit

ARWFFELE R R, 72 4E K mOS . mPFS J7 i , ¥ L
TACE+ I e I 7k AL , FEi 3% 09 TACE+ KA AR 5
TE42 5 ORR FI DCR J5 i, ¥ LA TACE+Z 44 e I7 &8 i
e, FHk ¥ TACE+E 845 JE . TACE+F s Je 5 % 4>

PeJ5 T , L) TACE+Z4HAR e feflt , ok i TACE+FiF
JE TACE+E ke .

BTWAE JEAE R —Fh /N B A8 A 2, re ot
0461 148 N K A K IR A2 44 2 (vascular endothelial
growth factor receptor 2, VEGFR-2) [i§ 2 R 8 1 , S8 10
il c-Kit .c-Src M RET s 2 IRl o B A% Je m] A e 4
4 55 40 it Y AR — B iR (adenosine triphosphate , ATP)
GG IREE G IV P K A0 B Y BE AT RS b i
Je 1L A5 A B, AR IR IR Y A, BTE R e ik ml
5 ATP 255 & N5 A 2 25T 2, 32 5 i AT iR 24
VAR, Il AR GE 1 AT 250, AR
T, RAEGUMIRE AR, R R ) R R PR 2 19 10 457
BRT 0 25 JE 9 4 I RE A TACE AH B3R %Y, X W] g 2
TACE-+BFE Je 7 RO A 5 225U T HL A A iR 22
B AEs AT 32 1, A R BURE L ARIGYT . A, B
WA Je I TN Ay 7 A 265 LY AEs.

ZAE e ARSI A, EEGE ]
T VEGFR MfiL/IMFOR I AR 1 52 1R 45 2 52 IR i
PRV , LA S 22 T [ i 5 LR i 1Y) 22 2 IR/ 7 28 R 4 1 AR
fif} (rapidly accelerated fibrosarcoma, RAF) Fll RAF/2Z %4
J T A R N A M 5 T O (5 5 e

2GS 2024 4F5 35 45 20 1]



AR SCHTI ) e e 2 P8 B AR bR A 10 A A i, DA T A 4

XUE A ] 22 48 r BT A B VA HAE AL

RIARJE L (EAEIR N RS2 B | 255007 )5 T 3 H.

e BRI, SR AEAREM L, AR R & T 2904

JE AT B R A I 2 R e A AR . D

Hh, ZAEE AR IE A E (W VB A5 b A R R

Ay, AT LR g i i i e B E A, 28k e o R i

— TR G RAAR SRk (FEAL CPATXIR IR T

ANATYIER PLC A3 A AL I/ I i Rl v, HUAs: T

S OS BUAE [ 25480 , [R] , HC22 A PR 52 1t W S

TRAAER™ M HZ9HEE T 2021 4E 4 [ 5 24 i

R AR AT YIBR PLC M —Z36Y7 254, A DA ik

MBI AR TR PR , 2R R MUBEIR TG

1o 14 JBT e R AR A T SR A 2R

ABIFSE )R BRAEGLAE - (1) 5¢ mPFS 45 )R br i 44

AWFFER A B RAIFE TR AE s (2) W ABTSE b+ Tif

TR TG0 SRR B, S BT R IR PR ST

JRPE 5 (3) WK Meta 73 B kA5 107 T 58 Z 1] Y B

FOEL; (4) AR TACE+Z AR JE 18 2 A M Kok 3 J

ORR . DCR J5 il B AT A3, AHAL 13 SCHR T U4 it o

TACE+ZYHAEJE , AR E AT {5 R A

25 BRTIR AR AE KON ] UIER PLC %4 mOS K mPFS

J7 T, LA TACE+B A JE ¥ F8ume It s 7E4 e 8 4% ORR I

DCR J5 i , LA TACE+Z 94 4E Je 5 e it s &2 x5 i,

VA TACE+Z AR JE iRl .

S 3k

[1] RUMGAY H, ARNOLD M, FERLAY J, et al. Global bur-
den of primary liver cancer in 2020 and predictions to
2040[J]. J Hepatol,2022,77(6) : 1598-1606.

[2] HERDAMEZRSERESR. FMEFEZSIT I
B : 2024 4E R[], hARAMRHARE , 2024,62(6) :477-503.
Medical Administration and Management Bureau, Na-
tional Health Commission. Guidelines for diagnosis and
treatment of primary liver cancer: 2024 edition[J]. Chin J
Surg,2024,62(6) :477-503.

[3] PARKJW,CHENM S,COLOMBO M, et al. Global pat-
terns of hepatocellular carcinoma management from diag-
nosis to death: the BRIDGE study[J]. Liver Int, 2015, 35
(9):2155-2166.

[4] CHANG Y,JEONG S W, YOUNG JANG J, et al. Recent
updates of transarterial chemoembolization in hepatocellular
carcinomal[J]. Int J Mol Sci, 2020,21(21):8165.

[5] CHOIGH,JANGE S,KIM J W, et al. Prognostic role of
plasma level of angiopoietin-1, angiopoietin-2, and vascu-
lar endothelial growth factor in hepatocellular carcinoma
[J]. World J Gastroenterol, 2021,27(27) : 4453-4467.

[6] HIGGINSJPT,ALTMAN D G, GOTZSCHE P C, et al.
The Cochrane Collaboration’ s tool for assessing risk of
bias in randomised trials[J]. BMJ,2011,343:d5928.

TEZED 2024455 35 45 20 1

[7]

(8]

(10]

[11]

[12]

[13]

[14]

BEEE W ZE VR, 45 P 2 ORI TR M )
BB 42 114 DLt 357 0 {R Meta 43 A [J]. o [ rp 25 e s,
2021,46(2) :454-466.

MO J H,QI X J, XU H B, et al. Bayesian network meta-
analysis of traditional Chinese medicine injection in the
treatment of chronic renal insufficiency [J]. China J Chin
Mat Med, 2021,46(2) : 454-466.

MEYER T,FOX R,MA Y T,et al. Sorafenib in combina-
tion with transarterial chemoembolisation in patients with
unresectable hepatocellular carcinoma (TACE 2) : a ran-
domised placebo-controlled, double-blind, phase 3 trial[J].
Lancet Gastroenterol Hepatol,2017,2(8) :565-575.
KUDO M, UESHIMA K, IKEDA M, et al. Final results of
TACTICS : a randomized , prospective trial comparing transar-
terial chemoembolization plus sorafenib to transarterial
chemoembolization alone in patients with unresectable
hepatocellular carcinoma[J]. Liver Cancer, 2022, 11(4) :
354-367.

KUDO M, IMANAKA K, CHIDA N, et al. Phase Il
study of sorafenib after transarterial chemoembolisation in
Japanese and Korean patients with unresectable hepatocel-
lular carcinoma[J]. Eur J Cancer, 2011, 47 (14) : 2117-
2127.

HOFFMANN K, GANTEN T, GOTTHARDTP D, et al.
Impact of neo-adjuvant sorafenib treatment on liver trans-
plantation in HCC patients: a prospective, randomized,
double-blind, phase I trial[J]. BMC Cancer,2015,15:392.
KIS, P, 5 HRBIR R A dE BBk G
TACE AR T AT FARYIBR Y Joy BRI B R Y 7 RAK
T[], SEHHERRE SRk, 2024, 39(4) :648-651,677.
ZHU J R, YUE K, YE Y P, et al. Efficacy analysis of
sorafenib tosylate combined with TACE in the treatment
of unresectable localized liver cancer patients[J]. Pract J
Cancer, 2024,39(4) :648-651,677.

WA, sRAHEDE . R AR R B G & B sl kb PR ZEAR TR
7 IR AR I RACR 73 Hr 0], P AL X BR 0, 2022, 38
(22):16-18.

CHI X, ZHANG J G.Clinical effect analysis of sorafenib
combined with transarterial chemoembolization in treat-
ment of primary liver cancer[J]. Chin Comm Doct, 2022,
38(22):16-18.

JBUHE 52 . R LAR JE +TACE & 7 78 JT- 4 M 1 S8 28 25 1Y)
WL SR 7 Hr [J/OL]. i PR 5 24 SCHR i 724 75, 2019, 6
(A3) : 21-22[2024-05-31]. https: //kns. cnki. net/kems2/ar-
ticle/abstract?v=WNLjQhMUSxIkmqiAtONHJpS3Ilyao-
ARDQxBNfXuO17KYDYU_7Z2UbKxNEunOhDwKd64-
hs5ProONNE2FxQUgiOEFGFWV07nndfriwTp50ZkIY 7Nk-
YemdbZtZKIgpfHljDW7xhNtVMT4g aMvaTOALpdmO-
uKS38netDCgvbp UnVO0yh1bIWvIgAjhgFMoEC78buo4db
Wsz4WtFY ZrcIBFKhfj TiQaXjfY &uniplatform=NZKPT&
language=CHS.DOI: 10.16281/j.cnki.jocml].2019.23.010.

China Pharmacy 2024 Vol. 35 No. 20 + 2637 -



[17]

(18]

[19]

[20]

-+ 2538 -

GU Y W.Analysis of the effect of sorafenib + TACE in the
treatment of HCC[J/OL].Electron J Clin Med Literat,2019,6
(A3) : 21-22[2024-05-31]. https:: //kns. cnki. net/kems2/ar-
ticle/abstract? v=WNLjQhMUSxIkmqiAtONHJpS3Ilyao-
ARDQxBNfXuO17KYDYU_7Z2UbKxNEunOhDwKd64-
hs5ProONNEZFxQUgiOEFGFWV07nndfrwTp5OZkIY 7Nk-
YemdbZtZKIgpfHjDW7xhNtVMT4g_aMvaTOALpdmO-
uKS38netDCgvbp UnVO0yh1bIWvIlgAjhgFMoEC78buo4db
Wsz4WtFY ZrcIBFKhfj TiQaXjfY &uniplatform=NZKPT&
language=CHS.DOI : 10.16281/j.cnki.jocml.2019.a3.010.
JAARASE W B, B RPEEJ RS ISl ik iy i 28R
TRYT I IR I RS 38 M 22 4P, i R G BT 24232
7,2018,11(36):47-48.

ZHOU S Q, YOU S, WANG Y D. The clinical efficacy
and safety of sorafenib combined with transarterial chemoem-
bolization in the treatment of advanced liver cancer[J].
Chin J Clin Rat Drug Use,2018,11(36) :47-48.

G 3O R ATAR SR BIf T ST AR R B T B
A, M2, 2018,30(12) : 92-93.

YI W C. Feasibility and safety of sorafenib in adjuvant
treatment of advanced hepatocellular carcinomalJ]. Strait
Pharm J,2018,30(12) :92-93.

e R EAE B SR, A . T S kAT A FE I
B RN A RE T AR VIER AT 40 I 9 724, vh
= g It PR 5 A, 2015,22(10) : 1212-1214.

YOU Z J,ZHENG R N,HU X R, et al. Curative efficacy
of transcatheter arterial chemoembolization combined
with sorafenib for unresectable hepatocellular carcinoma
[J]. Chin J Clin Oncol Rehabil ,2015,22(10):1212-1214.
WO, 5K S A 5 RPLAR BB 2l kA AR 2E
7 AR 9 7 2 (0], P4 g [ B B= 2, 2015, 25
(4):386-389.

TAN Y, ZHANG T, PENG J J, et al. Curative effect of
sorafenib combined with transcatheter arterial chemoem-
bolization in treatment of large primary liver cancer[J].
Med J Natl Defending Forces Southwest China, 2015, 25
(4):386-389.

PME, 830 . TACE B3 R AL AR JE X AN BE T AR UIER AT
MR T R AT, B e MR 2=, 2014,
23(5):486-488.

SUN H, HAN W J. Analysis of curative effect of trans-
catheter arterial chemoembolization combined with
sorafenib for not operation resection of hepatocellular car-
cinoma[J]. Chin J Gastroenterol Hepatol, 2014, 23 (5) :
486-488.

JT 5, B, AR, 4 KPR IR G ST R 2R
7 I R MR 7800 M (0], BRAE W B e it e
2014,14(13):2494-2496.

ZHOU R G,ZHOU X J,LI X Y, et al. Clinical effects of
sorafenib combined with transcatheter arterial chemoem-

bolization on the treatment of advanced primary hepatocel-

China Pharmacy 2024 Vol. 35 No. 20

(23]

[24]

(26]

(27]

[28]

lular carcinoma[J]. Prog Mod Biomed, 2014, 14 (13) :
2494-2496.

XU Q, HUANG Y H, SHI H J, et al. Sunitinib versus
sorafenib plus transarterial chemoembolization for inopera-
ble hepatocellular carcinoma patients[J]. ] BUON, 2018,
23(1):193-199.

LIU J F,XIE S S,DUAN X H, et al. Assessment of effi-
cacy and safety of the transcatheter arterial chemoemboli-
zation with or without apatinib in the treatment of large
hepatocellular carcinoma[J]. Cancer Chemother Pharma-
col,2020,85(1) :69-76.

ZHU Y X, FENG B, MEI L, et al. Clinical efficacy of
TACE combined with apatinib in the treatment of advanced
hepatocellular carcinoma[J]. J BUON, 2019, 24 (2) :
608-614.

CHEN C,DUAN X T,SHEN Y F, et al. The clinical effi-
cacy and safety of TACE combined with apatinib for
advanced hepatocellular carcinoma: a propensity score
matching analysis[J]. Indian J Cancer, 2024, 61 (2) :
390-395.

LU W,JIN X L, YANG C, et al. Comparison of efficacy
between TACE combined with apatinib and TACE alone
in the treatment of intermediate and advanced hepatocellu-
lar carcinoma: a single-center randomized controlled trial
[1]. Cancer Biol Ther,2017,18(6) :433-438.

AT E WA I ARSF . TACE B BTIAER J2 vA )7 I 4m i
JHF i B9 R B X il e 7K ST B 52 0 0], v [ = A B
2020,17(34):81-84.

HE M, CAO Z F, TU F P. TACE combined with apatinib
in the treatment of hepatocellular carcinoma and its effect
on blood pressure level[J]. Med Innov China, 2020, 17
(34):81-84.

W ER L, BUE E X} . TACEWKA BT RS Je 16y 7 i & 1k
JFSEE ) PRASCR B S e S RE R 2 (], B IR
2#,2019,28(12):2599-2601.

PU J Q, LIAO Y G, DENG D. Clinical effect of TACE
combined with apatinib in the treatment of primary liver
cancer and its effect on immune function[J]. Mod Med
Imageol, 2019,28(12):2599-2601.

R T SO SRR, 4 . TACE 166 R i i BT i 5 Je
TR P U TP A I PRI S ]. R 2527, 2017, 7(1) -
74-78.

LI W, MAN W L, GUO H Q, et al. Clinical research of
apatinib with transcatheter arterial chemoembolization in
treatment of advanced hepatocellular carcinomal[J]. Anti
Tumor Pharm,2017,7(1):74-78.

R 2, BRSBTS eIk G S-TACE iR
97 T G R M I R 7 80 B e A P VE A [0, e
J&,2019,17(22) :2666-2669.

WENG Z C,PENGJ Y, WU W D, et al. Evaluation of the

efficacy and safety of combined therapy using apatinib

thEZ 2024 4E55 35 4245 20 3



[30]

(31]

[32]

[33]

[34]

[39]

[36]

and S-TACE as the treatment for patients with advanced
hepatocellular carcinomas[J]. Oncol Prog, 2019, 17(22) :
2666-2669.

B WA B IR, 45 . TR R IS TACE X i
H 3 AFP VEGF Il CEA 1Y [1]. IFHE, 2018,23(5) :
426-430.

LIY,YANG D Y,LAI X R, et al. Effects of apatinib com-
bined with TACE on AFP, VEGF and CEA in patients
with liver cancer[J]. Chin Hepatol,2018,23(5) : 426-430.
WK, A AR BT JE K TACE VR Y7 T
IR R B A A R AR A R R0 R IR 2R A S I ],
BRI KA ALY ,2020,25(12) : 1585-1590.

LING B,HAN X S,YANG Y et al. Curative effect of apa-
tinib combined with TACE on hepatic carcinoma and their
influences on vascular endothelial growth factor and
alpha-fetoprotein[J]. Mod Dig Interv,2020,25(12) : 1585-
1590.

et . BT BT 4 TACE 3807 IR LRI R I T
FE[1]. IR PR 283, 2018, 22(11) : 1442-1444.

ZENG X Y. Apatinib combined with TACE in the treat-
ment of primary liver cancer[J]. Med Forum, 2018, 22
(11):1442-1444.

MR R, 3, 55 . BiR s JE 65 T sl bk A7
FEARIST IS T B I PRAACR: B 2 AP (D). e PR 5 B
FZ§J%5,2021,14(32) :1-3,6.

CHEN Q H, CHEN D Z, WANG Q, et al. Clinical effect
and safety evaluation of apatinib combined with TACE in
the treatment of advanced liver cancer[J]. Chin J Clin Ra-
tion Drug Use,2021,14(32):1-3,6.

M 2% . BRSBTS IR 1) 7 i ZEARIRY T TR 2
R[] AR X BRI, 2023, 39(32) : 70-72.

LI P X. Effect analysis of apatinib combined with trans-
catheter arterial chemoembolization in treatment of hepa-
tocellular carcinoma[J].Chin Comm Doct, 2023, 39(32) :
70-72.

R BTA A SRS HF SR A TR FE AR Y 7 IR
JIHEE 7 2L BT [J/OL]. AR IS 25 SRR o8 i ¥4
2023, 7 (8) : 7-9[2024-05-31]. http://xdyx. bjzzcb. com/
xdyx/article/abstract/202308003? st=article issue. DOI: 10.
3969/j.issn.2096-3718.2023.08.003.

LIANG Y. Analysis of the efficacy of apatinib combined
with transarterial interventional chemotherapy and emboli-
zation in the treatment of primary liver cancer[J/OL].
Modern Med Health Res Electron J, 2023, 7(8) : 7-9[2024-
05-31].http : //xdyx. bjzzcb. com/xdyx/article/abstract/2023-
080037 st=article_issue. DOI: 10.3969/j. issn. 2096-3718.
2023.08.003.

R TUR SR AT, KR SC, A BRI G I Bh kA
FP AR ZEARTA YT T SR MR B PRATFFE (0. v [ i
PREGHAF AL, 2018, 34(23) : 2693-2696.

ZENG G Y,WU G L L,ZHENG W, et al.Clinical trial of

TEZED 2024455 35 45 20 1

[37]

[38]

[39]

(40]

[41]

(42]

apatinib tablets combined with transcatheter arterial che-
moembolization in the treatment of advanced primary
liver cancer [J]. Chin J Clin Pharmacol, 2018, 34 (23) .
2693-2696.
BOSCHE, SR, O, 55 L P S RAL ST iR 2RI BT
BICIRTT IBUR MR AT ) 42 A PRI B 23 Hr [J/0L .
A AT B T 4R L 2020, 8(3) £ 247-251[2024-05-
31].https: //zhjrfsxdzzz.cma-cme.com.cn/CN/10.3877/cma.
j-1ssn.2095-5782.2020.03.012.
HUANG W S, GUO Y J, HUANG J J, et al. Analysis of
safety and efficacy of hepatic artery chemoembolization
combined with apatinib in the treatment of hepatocellular
carcinoma[J/OL]. Chin J Interv Radiol (Electron Ed) ,
2020, 8 (3) : 247-251[2024-05-31]. https://zhjrfsxdzzz.
cma-cmc.com.cn/CN/10.3877/cma.j.issn.2095-5782.2020.
03.012.
JAAKHK, 2545 . HF Sk 7 i ZEAR IR 5 BT JE VR 7 T
A RSCR R e N RERYZ M [T]. PR ANEE A AIF5T, 2021,
19(26) : 25-27.
ZHOU ] B, L1 Q. Efficacy of transcatheter arterial chemo-
embolization combined with apatinib in the treatment of
liver cancer and its effect on immune function[J]. Chin
Foreign Med Res, 2021,19(26) :25-27.
R I, PR 28, SRR, 45 H?ﬁ]%kﬁtﬁ*%%*ﬁ%ABﬂ
AR JETRYT rh 88 (e ROLER 0], Th vt BR 45 5 i
A4k ,2024,34(2) :123-125.
SUI'Y B,CHEN J L,ZHANG CY et al. Clinical observa-
tion of transcatheter arterial chemoembolization combined
with apatinib in patients with advanced hepatocellular car-
cinoma[J]. Chin J Integr Tradit West Med Liver Dis,
2024,34(2):123-125.
BLEL, WL IE 2R304 A L RS kAT R FE RIS T A
T2 BTEE JE 167 v WG 0 JE8 (8 780 S e A VA ],
Jifigd, 2018, 38(10) : 965-972.
HUANG R, YAO L Z,LI W H, et al. Efficacy and safety
of TACE combined with apatinib mesylate tablets in the
treatment of intermediate and advanced hepatoma[J]. Tu-
mor, 2018,38(10):965-972.
MR RS it B %, 55 . TR R BT F 2 JE 3K & TACE
TRYT I I R8O B SR 3 1ML VEGF Al MMP-9
M), A AR 2 i 250, 2019, 7(2) 111
116[2024-05-31]. https ://zhjrfsxdzzz.cma-cmc.com.cn/CN/
10.3877/cma.j.issn.2095-5782.2019.02.005.
YANG Q, PAN S S, SHI C S, et al. Effect of apatinib
mesylate combined with TACE in treatment of advanced
hepatocellular carcinoma and its influence on serum levels
of VEGF and MMP-9[J]. Chin J Interv Radiol (Electron
Ed),2019,7(2) : 111-116[2024-05-31]. https: //zhjrfsxdzzz.
cma-cmc.com.cn/CN/10.3877/cma.j.issn.2095-5782.2019.
02.005.
B IRV B, A5 L RATR BT IA 2 R T S ik

China Pharmacy 2024 Vol. 35 No. 20 2539 -



[43]

[44]

[45]

[46]

+ 2540 -

A7 R RIS AN T VIR 4 B e 28 A e RS [].
Hh [ It PRZG F 224 7, 2020, 36(23 ) : 3903-3906.
CAI Z,SONG J T,RAO H, et al.Clinical study of metha-
nesulfonate apatinib tablets combined with transarterial
chemoembolization in patients with unresectable hepato-
cellular carcinoma[J]. Chin J Clin Pharmacol, 2020, 36
(23):3903-3906.

W, BB TRIEG . 28 54 T S ik A7 i ZE 5 BT
B ICIRTT JE M i £ YT RO B X e &
REEE R IRD]. S 250 3n 255, 2023, 44(13) : 1-4.
ZHU Q, DUAN X H, ZHANG Y Z.Clinical observation
of transcatheter arterial chemoembolization combined
with apatinib in the treatment of patients with primary
liver cancer and its effect on liver function and serum
alpha-fetoprotein[J]. ] Med Forum,2023,44(13) :1-4.
Sk, oo, 3 247, 45 TACEBR A R R iRyTh
e 309 T 988 B9 1 R 7 A 0], R GRS 2, 2022, 7(24) -
173-177.
MA P,ZHOU Y M, GAIL Y Z, et al. Clinical efficacy of
TACE combined with lenvatinib in the treatment of inter-
mediate to advanced hepatocellular carcinoma[J].
Med, 2022,7(24):173-177.
XY, BT . HH AR R SR BR A TACE VAT IR &
JHEE B G PRAFFZE D). VPG B2 2, 2023,58(11) : 1282-1285.
LIU B,ZHONG M Y. Clinical study of ranvartinib mesylate
combined with TACE in the treatment of primary liver
cancer([J]. Jiangxi Med J,2023,58(11) :1282-1285.
SRR, Fii e . CHE TR G I S kAT A8 FEAR XS Hh
We U AT SR RS2 IR D). TR AR BE 205, 2022,20(31)
33-37.
ZHANG F Q, WENG L L. Effect of lenvatinib combined

with transcatheter arterial chemoembolization on patients

Syst

with advanced liver cancer[J]. Chin Foreign Med Res,
2022,20(31):33-37.

XIE Q Y,HUANG L P,GAO F W, et al. Efficacy of len-
vatinib combined with sequential transarterial chemoem-
bolization for primary hepatocellular carcinoma and the ef-
fects on serum basic fibroblast growth factor and vascular
endothelial growth factor[J]. Front Pharmacol, 2022, 13:
965770.

T RBER, A4 2R SR TR SRR G Ok
B e s A AR JE SR IAYR ST Hh ST IR B RUR M Ak
Xt HEAIEFE]. P B 254, 2023,20(9) £ 44-50.
WANG C S,ZHU P X, SHI J. A comparative study on the
efficacy and safety of transcatheter arterial chemoemboli-
zation combined with lenvatinib or donafenib in targeted

therapy for liver cancer in intermediate to advanced stage

China Pharmacy 2024 Vol. 35 No. 20

[49]

(50]

[51]

[52]

(53]

[54]

[J]. Chin J Ration Drug Use,2023,20(9) :44-50.

KUDO M, HAN G H, FINN R S, et al. Brivanib as adju-
vant therapy to transarterial chemoembolization in pa-
tients with hepatocellular carcinoma: a randomized phase
Il trial[J]. Hepatology,2014,60(5):1697-1707.

KUDO M, CHENG A L,PARK J W, et al. Orantinib ver-
sus placebo combined with transcatheter arterial chemo-
embolisation in patients with unresectable hepatocellular
carcinoma (ORIENTAL)
placebo-controlled, multicentre, phase 3 study[J]. Lancet
Gastroenterol Hepatol ,2018,3(1):37-46.

TWALSE , Eeh, 53007, % TACE BCA BT e % A ml
FARUIBR BT B4 17 Caspase-8 . VEGF /K15
MR [7]. BRIV R 2Rl 24, 2020,43(6) : 157-158.

CHANG Z K, WANG X W,MA W F, et al. The effect of

TACE combined with apatinib on serum levels of caspase-8

. a randomised, double-blind,

and VEGF in patients with unresectable advanced liver
cancer|[J]. Heilongjiang Med Pharm,2020,43(6) : 157-158.
MI Y J, LIANG Y J, HUANG H B, et al. Apatinib
(YN968D1) reverses multidrug resistance by inhibiting
the efflux function of multiple ATP-binding cassette trans-
porters[J]. Cancer Res,2010,70(20):7981-7991.
TONG X Z, WANG F, LIANG S, et al. Apatinib
(YN968D1 )enhances the efficacy of conventional chemo-
therapeutical drugs in side population cells and ABCBI1-
overexpressing leukemia cells[J]. Biochem Pharmacol,
2012,83(5) :586-597.
CHEN R S, IELASI L, CARLO A D, et al. Donafenib in
hepatocellular carcinoma[J]. Drugs Today, 2023, 59 (2) :
83-90.
2O, FRGE Y S HAE BT R B 25 00F A rh
JHBSELI. IR AR 2%k, 2020, 25(12) : 1138-1143.
LI S, QIN S K. Deuterated drugs and their application
prospects in the development of new anti-tumor drugs[J].
Chin Clin Oncol, 2020,25(12):1138-1143.
QIN S K,BI F,GU S Z, et al. Donafenib versus sorafenib
in first-line treatment of unresectable or metastatic hepato-
cellular carcinoma: a randomized, open-label, parallel-
controlled phase II - Il trial[J]. J Clin Oncol, 2021, 39
(27):3002-3011.
A INVERE . T — LAY T RIRIT TSR SR (1], S8R
HEJE,2024,22(4) :362-367,384.
SHE M J, SUN D Q. Research progress in first-line treat-
ment of advanced liver cancer[J]. Oncol Prog, 2024, 22
(4):362-367,384.
(i H 491:2024-05-31 & 1R1 H 451 : 2024-07-05)
(i F722%0)

thEZ 2024 4E55 35 4245 20 3



