Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 118 194
Yalikun,2025 4 19
Shen,2025 7 25
Huang 1,2025 35 108
Xiao,2024 57 162
Wu, XK,2024 15 55
Lu,2024 20 51
Bai,2024 20 31
Random effects model 645

Heterogeneity: 1% = 85.9% [74.2%; 92.3%)],

treatment = TKI+PD1

Zuo 2,2025 67 194
Zhang,WW,2023 5 56
Random effects model 250

Heterogeneity: 1 = 91.4% [69.9%; 97.6%],

treatment = TACE+TKI+PD1

Yang,D,2025 141 343

treatment = TACE-HAIC+TKI+PD1

Wu,Y,2025 28 60
Yang,Y,2024 8 35
Pang,2024 21 62
Chen,Y ,2024 38 44
Random effects model 201

Heterogeneity: 12 = 90.4% [78.3%; 95.7%)],

treatment = HAIC/TACE+TKI+PD1

Wen 1,2025 18 50
Wen 2,2025 11 30
Han 1,2024 3 50
Random effects model 130

—-

-

——

—

—._

% =0.2925; p < 0.0001

-

1% = 0.6269; p = 0.0006

——

_._

® = 1.1926; p < 0.0001

—
—

= —

Heterogeneity: 1% = 82.9% [47.9%; 94.4%], T° = 0.8174; p = 0.0029

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025 31 108

-

treatment = TACE—HAIC+Atezo|izumab+Bevacizuﬁnab

Huang,2024 12 82

& —

treatment = HAIC/TACE+Bevacizumab+PD1

Han 2,2024 1 28
treatment = TACE-SBRT+PD1

Chiang,2023 7 33
Random effects model 1820

I I I
Heterogeneity: 1% = 86.4% [80.7%; 90.4%], = 0.85235, p <0.0001

O

——

—

0.4

0.6

Test for subgroup differences: xg =34.75,df =8 (p < 0.00(51)
A. Abdominal pain

0.8

Proportion

0.61
0.21
0.28
0.32
0.35
0.27
0.39
0.65
0.39

0.35
0.09
0.20

0.41

0.47
0.23
0.34
0.86
0.48

0.36
0.37
0.06
0.22

0.29

0.15

0.04

0.21

0.31

95%-Cl

[0.54; 0.68]
[0.06; 0.46]
[0.12; 0.49]
[0.24; 0.42]
[0.28; 0.43]
[0.16; 0.41]
[0.26; 0.54]
[0.45; 0.81]
[0.29; 0.49]

[0.28; 0.42]
[0.03; 0.20]
[0.07; 0.45]

[0.36; 0.47]

[0.34; 0.60]
[0.10; 0.40]
[0.22; 0.47]
[0.73; 0.95]
[0.23; 0.74]

[0.23; 0.51]
[0.20; 0.56]
[0.01; 0.17]
[0.09; 0.47]

[0.20; 0.38]

[0.08; 0.24]

[0.00; 0.18]

[0.09; 0.39]

[0.23; 0.40]



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 158 194 -
Yalikun,2025 9 19 l

Shen,2025 20 25 ——
Huang 1,2025 71 108 ——
Gao,2025 15 36 —l——
Wu,XK,2024 20 55 —l—

Liu,2023 2 30—

Random effects model 467 <>

Heterogeneity: 12 = 97.3% [96.0%; 98.2%], 12 = 0.0703, p < 0.0001

treatment = TKI+PD1
Zuo 2,2025 49 194 . =
treatment = TACE+TKI+PD1
Yang,D,2025 101 343 . 3

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025 82 108 ——
treatment = TACE-HAIC+TKI+PD1

Zhao,2024 6 28 —@——

treatment = IMRT+TKI+PD1 :

Liang,2024 15 23 —
treatment = TACE-SBRT+PD1 :
Chiang,2023 19 33 — .
Random effects model 1196 <>

I I I
Heterogeneity: 17 =97.2% [96.3%; 97.9%], 1% = 0.0575, p <0.0001
_ ) 02 04 06 0.8
Test for subgroup differences: x; = 132.66, df = 6 (p < 0.0001)

B. Anemia

Proportion

0.81
0.47
0.80
0.66
0.42
0.36
0.07
0.51

0.25

0.29

0.76

0.21

0.65

0.58

0.49

95%—Cl Weight

[0.75; 0.87]
[0.24; 0.71]
[0.59; 0.93]
[0.56; 0.75]
[0.26; 0.59]
[0.24; 0.50]
[0.01; 0.22]
[0.31; 0.72]

[0.19: 0.32]

[0.25: 0.35]

[0.67; 0.84]

[0.08: 0.41]

[0.43; 0.84]

[0.39; 0.75]

8.2%
6.8%
7.5%
8.0%
7.4%
7.7%
8.0%
53.6%

8.2%

8.2%

8.1%

7.5%

7.1%

7.4%

[0.35; 0.62] 100.0%



Study Events Total

treatment = TACE+TKI+PD1 :
Yang,D,2025 54 343 B

treatment = HAIC+TKI+PD1

Yalikun,2025 3 19 =
Xia0,2024 54 162 ——
Bai,2024 1 31 -+
Random effects model 212 -

Heterogeneity: 1% = 49.7% [0.0%; 85.4%], T = 0.0044, p = 0.1371

treatment = HAIC/TACE+TKI+PD1

Wen 1,2025 6 50 —.—
Wen 2,2025 2 30 & ——
Han 1,2024 12 50 —.—
Random effects model 130 <>

Heterogeneity: 12 = 62.1% [0.0%; 89.2%], 7° = 0.0044, p = 0.0715

treatment = TACE+PD1

Li, 2025 10 20 +

treatment = IMRT+TKI+PD1 _
Liang,2024 8 23 —

treatment = TACE—HAIC+Atezo|izumab+Bevacizurf1ab
Huang,2024 16 82 ———

treatment = HAIC/TACE+Bevacizumab+PD1
Han 2,2024 1 28 ———

treatment = TACE-HAIC+TKI+PD1

Chen,Y ,2024 23 44 =
Lin,2022 15 30 —+

Random effects model 74 ——
Heterogeneity: 12 = 0%, T2 = 0, p = 0.8477 :

treatment = Atezolizumab+Bevacizumab ,
Shimose, 2023 24 156 M

treatment = TACE-SBRT+PD1 ,
Chiang,2023 9 33 =

Random effects model 1101 <>

I I I I I I
Heterogeneity: 1% = 85.2% [77.1%; 90.5%], 62 = 6.0190, p <0.0001

0.1 0.2 0.3 0.4 0.5 0.6 0.7

Test for subgroup differences: XS =69.93, df =9 (p < 0.0001)
C. Decreased appetite

Proportion 95%-Cl Weight

0.16 [0.12;0.20] 8.0%

0.16 [0.03;0.40] 5.9%
0.33 [0.26;0.41] 7.6%
0.35 [0.19; 0.55] 5.9%
0.29 [0.19; 0.40] 19.4%

0.12 [0.05;0.24] 7.3%
0.07 [0.01;0.22] 7.3%
0.24 [0.13;0.38] 6.8%
0.14 [0.04; 0.23] 21.5%

0.50 [0.27;0.73] 4.9%

0.35 [0.16; 0.57] 5.4%

0.20 [0.12;0.30] 7.4%

0.04 [0.00;0.18] 7.6%

0.52 [0.37;0.68] 6.3%
0.50 [0.31;0.69] 5.7%
0.51 [0.40; 0.63] 11.9%

0.15 [0.10; 0.22]  7.8%

0.27 [0.13; 0.46] 6.2%

0.25 [0.17; 0.33] 100.0%



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 10 194
Yalikun,2025 3 19
Shen,2025 2 25
Huang 1,2025 43 108
Gao,2025 7 36
Xiao,2024 15 162
Lu,2024 15 51
Bai,2024 4 31
Liu,2023 3 30
Random effects model 656

Heterogeneity: 1% = 88.6% [80.6%; 93.3%)], = 0.0é05, p <0.0001

treatment = TKI+PD1

L &

<>

Zuo 2,2025 8 194 W
Zhang,WW,2023 5 56 —M——
Wang,L,2023 4 3% —@—
Random effects model 286 <>

Heterogeneity: 17 = 39.7% [ 0.0%; 81.4%)], 1 = 0.0026, p = 0.1907

treatment = TACE+TKI+PD1

Yang,D,2025 31 343

treatment = TACE-HAIC+TKI+PD1

Wu,Y,2025 8 60
Yang,Y,2024 8 35
Pang,2024 7 62
Chen,Y ,2024 22 44
Lin,2022 4 30
Random effects model 231

treatment = HAIC/TACE+TKI+PD1

Wen 1,2025 11 50
Wen 2,2025 3 30
Han 1,2024 10 50
Random effects model 130

Heterogeneity: 17 =11.3% [ 0.0%; 90.8%], =< O.QOOl, p =0.3239

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025 32 108

treatment = TACE—HAIC+Atezo|izumab+Bevacjzumab

Huang,2024 17 82 ——
treatment = HAIC/TACE+Bevacizumab+PD1

Han 2,2024 0 28—
treatment = Atezolizumab+Bevacizumab ,
Shimose, 2023 19 156 BB
treatment = TACE-SBRT+PD1 :
Chiang,2023 4 33 —m———
Random effects model 2053 <>

" E—
Heterogeneity: 1% = 84% [63.8%; 92.9%)], = 0.02855, p <0.0001

-

——

——

_._

I I I
Heterogeneity: 1% = 85.6% [80.0%; 89.6%], T :8.5)19% p < 0.0061
f=9(

Test for subgroup differences: XS =53.47,d

0.2
9(p<00

0.3 0.4 05 0.6
001)

D. Diarrhea

Proportion

0.05
0.16
0.08
0.40
0.19
0.09
0.29
0.13
0.10
0.16

0.04
0.09
0.11
0.07

0.09

0.13
0.23
0.11
0.50
0.13
0.21

0.22
0.10
0.20
0.18

0.30

0.21

0.00

0.12

0.12

0.15

95%—Cl Weight

[0.02; 0.09]
[0.03; 0.40]
[0.01; 0.26]
[0.31; 0.50]
[0.08; 0.36]
[0.05; 0.15]
[0.17; 0.44]
[0.04; 0.30]
[0.02; 0.27]
[0.09; 0.24]

[0.02; 0.08]
[0.03; 0.20]
[0.03; 0.26]
[0.03; 0.12]

[0.06; 0.13]

[0.06; 0.25]
[0.10; 0.40]
[0.05; 0.22]
[0.35; 0.65]
[0.04; 0.31]
[0.09; 0.35]

[0.12; 0.36]
[0.02; 0.27]
[0.10; 0.34]
[0.12; 0.25]

[0.21; 0.39]

[0.13; 0.31]

[0.00: 0.12]

[0.07; 0.18]

[0.03; 0.28]

4.5%
2.9%
3.2%
4.3%
3.6%
4.5%
3.9%
3.4%
3.4%
33.7%

4.5%
3.9%
3.6%
12.0%

4.7%

4.0%
3.5%
4.0%
3.8%
3.4%
18.7%

3.9%
3.4%
3.9%
11.1%

4.3%

4.2%

3.3%

4.5%

3.5%

[0.11; 0.19] 100.0%



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 183 194
Yalikun,2025 13 19
Shen,2025 22 25
Huang 1,2025 72 108
Gao,2025 17 36
Wu, XK,2024 34 55
Bai,2024 7 31
Liu,2023 4 30
Random effects model 498

N

Heterogeneity: 1 = 93% [88.5%; 95.7%], 1% =1.9812, p < 05.0001

treatment = TKI+PD1

Zuo 2,2025 131 194
Wang,L,2023 5 36
Random effects model 230

—-
:

Heterogeneity: 1 = 96.1% [89.0%; 98.6%], 1% = 1.5949, p <§0.0001

treatment = TACE+TKI+PD1

Yang,D,2025 109 343

treatment = TACE-HAIC+TKI+PD1

Wu,Y,2025 20 60
Zhao,2024 13 28
Yang,Y,2024 15 35
Chen,Y ,2024 13 44
Random effects model 167

——
<

Heterogeneity: 1 = 0% [ 0.0%; 84.7%)], =0, p = 0.3999

treatment = HAIC/TACE+TKI+PD1

Wen 1,2025 15 50
Wen 2,2025 16 30
Pan 1,2025 41 152
Han 1,2024 8 50
Random effects model 282

:

Heterogeneity: 12 = 75.3% [31.6%; 91.1%], T = 0.2426, p =0.0069

treatment = HAIC/TACE+Bevacizumab+PD1

Pan 2,2025 24 82 —=—
Han 2,2024 2 28—
Random effects model 110 =

Heterogeneity: 1° = 78.9% [ 8.5%; 95.1%], T° = 0.4462, p = 0.0295

treatment = TACE+PD1
Li,2025 18 20

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025 70 108
treatment = IMRT+TKI+PD1
Liang,2024 7 23

treatment = TACE—HAIC+Atezo|izumab+Bevacizumabé

Huang,2024 52 82

treatment = TACE-SBRT+PD1
Chiang,2023 13 33

Random effects model 1896

Heterogeneity: 12 = 92.3% [89.9%; 94.2%], T° = 1.3729, p'< 0.0001
02 04 06 08

_._

— & —

<>

Test for subgroup differences: Xio =74.73,df =10 '(p < 0.6001)

E. Elevated ALT

Proportion

0.94
0.68
0.88
0.67
0.47
0.62
0.23
0.13
0.61

0.68
0.14
0.38

0.32

0.33
0.46
0.43
0.30
0.37

0.30
0.53
0.27
0.16
0.30

0.29
0.07
0.18

0.90

0.65

0.30

0.63

0.39

0.45

95%-Cl

[0.90; 0.97]
[0.43; 0.87]
[0.69; 0.97]
[0.57; 0.75]
[0.30; 0.65]
[0.48; 0.75]
[0.10; 0.41]
[0.04; 0.31]
[0.36; 0.81]

[0.60; 0.74]
[0.05; 0.29]
[0.09; 0.79]

[0.27; 0.37]

[0.22; 0.47]
[0.28; 0.66]
[0.26; 0.61]
[0.17; 0.45]
[0.30; 0.44]

[0.18; 0.45]
[0.34; 0.72]
[0.20; 0.35]
[0.07; 0.29]
[0.19; 0.43]

[0.20; 0.40]
[0.01; 0.24]
[0.06; 0.41]

[0.68; 0.99]

[0.55; 0.74]

[0.13; 0.53]

[0.52; 0.74]

[0.23; 0.58]

[0.34; 0.57]



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 4 194 B
Yalikun,2025 14 19 -
Shen,2025 25 25 —
Huang 1,2025 101 108 _
Gao,2025 16 36 —l—
Wu,XK,2024 36 55 —l—
Bai,2024 15 31 —l—
Random effects model 468 <>
Heterogeneity: 1 = 97.6% [96.5%; 98.4%y], 1% = 0.1289, p < 0.(?)001
treatment = TKI+PD1
Zuo 2,2025 10 194 &
Wang,L,2023 4 36 —
Random effects model 230 <&
Heterogeneity: 12 = 32.9%, 1° = 0.0020, p = 0.2220
treatment = TACE+TKI+PD1
Yang,D,2025 123 343 =
treatment = HAIC/TACE+TKI+PD1
Wen 1,2025 20 50 —l—
Wen 2,2025 21 30 ——l—
Pan 1,2025 79 152 -
Han 1,2024 13 50 —E—
Random effects model 282 <>
Heterogeneity: 1 = 84.1% [60.0%; 93.7%)], % = 0.0290, p= 0.6003
treatment = HAIC/TACE+Bevacizumab+PD1 :
Pan 2,2025 45 82 —.—
Han 2,2024 6 28 —@—
Random effects model 110 <>
Heterogeneity: 1% = 90.4% [65.1%; 97.4%)], % = 0.0563, p= 0.(2)013
treatment = TACE+PD1
Li,2025 19 20 —i
treatment = HAIC+Bevacizumab+PD1
Huang 2,2025 103 108 -5
treatment = TACE-HAIC+TKI+PD1 :
Yang,Y,2024 17 35 —
Chen,Y ,2024 13 44 —i—
Random effects model 79 <>
Heterogeneity: 1% = 66.8% [ 0.0%; 92.5%], 1° = 0.0129, p= 0.d828
treatment = IMRT+TKI+PD1 :
Liang,2024 7 23 +
treatment = TACE-HAIC+Atezolizumab+Bevacizumab
Huang,2024 78 82 —
treatment = TACE-SBRT+PD1 :
Chiang,2023 16 33 ——
Random effects model 1778 <>
Heterogeneity: 12 = 97.4% [96.9%; 97.9%], T° = 0.1213, (ﬁ’l < 0.0001

0.2 4 06 08 1

Test for subgroup differences: Xio = 418.75, df = 10 (p <0.0001)

F Elevated AST

Proportion

0.23
0.74
1.00
0.94
0.44
0.65
0.48
0.69

0.05
0.11
0.07

0.36

0.40
0.70
0.52
0.26
0.46

0.55
0.21
0.38

0.95

0.95

0.49
0.30
0.38

0.30

0.95

0.48

0.55

95%-Cl Weight
[0.17:0.29] 4.5%
[0.49:0.91] 4.1%
[0.86: 1.00] 4.2%
[0.87:0.97] 4.5%
[0.28:0.62] 4.3%
[0.51:0.78] 4.4%
[0.30: 0.67] 4.3%
[0.42; 0.90] 30.3%
[0.02:0.09] 4.5%
[0.03:0.26] 4.3%
[0.03;0.12]  8.8%
[0.31;0.41] 4.5%
[0.26: 0.55]  4.4%
[0.51:0.85] 4.3%
[0.44:0.60] 4.5%
[0.15: 0.40]  4.4%
[0.29; 0.64] 17.5%
[0.43: 0.66] 4.4%
[0.08:0.41] 4.2%
[0.10;0.72]  8.7%
[0.75:1.00] 4.1%
[0.90: 0.98] 4.5%
[0.31:0.66] 4.3%
[0.17: 0.45]  4.4%
[0.21;0.58]  8.7%
[0.13: 0.53]  4.2%
[0.88:0.99] 4.4%
[0.31:0.66] 4.3%
[0.40; 0.69] 100.0%



Study Events Total Proportion 95%—ClI

treatment = HAIC+TKI+PD1 :
Zuo 1,2025 3 194 8% 0.02 [0.00; 0.04]

Shen,2025 14 25 = 0.56 [0.35;0.76]
Huang 1,2025 57 108 —il— 0.53 [0.43; 0.62]
Xiao,2024 97 162 —i— 0.60 [0.52; 0.67]
Wu, XK,2024 18 55 —.— 0.33 [0.21; 0.47]
Bai,2024 12 31 =5 0.39 [0.22; 0.58]
Random effects model 575 <> 0.32 [0.12; 0.62]

Heterogeneity: 17 = 92.4% [86.1%; 95.8%], 1° = 2.2174, p < 0.0001

treatment = TKI+PD1 :
Zuo 2,2025 1 194@& 0.01 [0.00; 0.03]

Zhang,WW,2023 2 56 #— 0.04 [0.00; 0.12]
Random effects model 250 & 0.01 [0.00; 0.05]

Heterogeneity: 17 = 60.6% [ 0.0%; 90.8%], 1* = 0.2562, p = 0.1111

treatment = TACE+TKI+PD1 :
Yang,D,2025 40 343 ' 3 0.12 [0.08; 0.16]

treatment = HAIC/TACE+TKI+PD1 :
Wen 1,2025 4 50 —I— 0.08 [0.02; 0.19]

Wen 2,2025 5 30 —H 0.17 [0.06; 0.35]
Han 1,2024 16 50 —I— 0.32 [0.20; 0.47]
Random effects model 130 e 0.17 [0.08; 0.33]

Heterogeneity: 12 = 76.3% [22.3%; 92.8%], 1° = 0.3530, p = 0.0147

treatment = HAIC+Bevacizumab+PD1 _
Huang 2,2025 54 108 —il— 0.50 [0.40; 0.60]

treatment = TACE-HAIC+TKI+PD1 :
Yang,Y,2024 20 35 == 0.57 [0.39; 0.74]

Chen,Y ,2024 9 44 —I— 0.20 [0.10; 0.35]
Lin,2022 12 30 = 0.40 [0.23; 0.59]
Random effects model 109 ——e— 0.38 [0.22; 0.57]

Heterogeneity: 17 =81.1% [41.0%; 93.9%], = 0.3499, p = 0.0050

treatment = IMRT+TKI+PD1 :
Liang,2024 2 23 —I—— 0.09 [0.01; 0.28]

treatment = TACE—HAIC+Atezo|izumab+Bevaciziumab
Huang,2024 23 82 —I— 0.28 [0.19; 0.39]

treatment = HAIC/TACE+Bevacizumab+PD1
Han 2,2024 2 28 —H 0.07 [0.01; 0.24]

treatment = Atezolizumab+Bevacizumab ,
Shimose, 2023 43 156 + 0.28 [0.21; 0.35]

treatment = TACE-SBRT+PD1

Chiang,2023 21 33 ==y 0.64 [0.45; 0.80]
Random effects model 1837 <> 0.22 [0.13; 0.35]
Heterogeneity: 1 = 92.5% [89.9%; 94.5%, = 2.06'39, p < O|.0001

0.2 0.4 0.6

Test for subgroup differences: Xio =117.30,df =10 ('p < 0.0001)
G. Fatigue



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 65 194
Yalikun,2025 4 19
Shen,2025 6 25
Huang 1,2025 14 108
Gao,2025 4 36
Xiao,2024 25 162
Lu,2024 8 51
Bai,2024 13 31
Random effects model 626

_._
«
B

Heterogeneity: 1% =79.4% [59.9%; 89.4%y], = 0.0118,§ p <0.0001

treatment = TKI+PD1

Zuo 2,2025 33 194
Zhang,WW,2023 7 56
Random effects model 250

Heterogeneity: 12 = 0%, 1°=0, p = 0.4006

treatment = TACE+TKI+PD1

Yang,D,2025 87 343

treatment = HAIC/TACE+TKI+PD1

Wen 1,2025 16 50
Wen 2,2025 13 30
Han 1,2024 0 50—

Random effects model

130 —==—T_

Heterogeneity: 1% = 96.2% [91.9%; 98.2%y], = 0.1430,? p <0.0001

treatment = TACE+PD1
Li,2025 7 20

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025 14 108

treatment = TACE-HAIC+TKI+PD1

Zhao,2024 13 28
Pang,2024 21 62
Chen,Y ,2024 18 44
Random effects model 134

—

=5
o

Heterogeneity: 1% = 0% [ 0.0%; 89.6%], =0, p= 0.4963

treatment = HAIC/TACE+Bevacizumab+PD1 :
2 28 @ ——

Han 2,2024

treatment = Atezolizumab+Bevacizumab
Shimose, 2023 38 156

treatment = TACE-SBRT+PD1
Chiang,2023 10 33

Random effects model 1828

S

|
Heterogeneity: 12 = 84.3% [77.4%; 89.1%], 82 =
Test for subgroup differences: XS =40.99,df =9 (p <

48,
P
0

<|0.0 61
0.3

001)

H. Fever

0
04 05 0.6

Proportion

0.34
0.21
0.24
0.13
0.11
0.15
0.16
0.42
0.21

0.17
0.12
0.16

0.25

0.32
0.43
0.00
0.18

0.35

0.13

0.46
0.34
0.41
0.39

0.07

0.24

0.30

0.22

95%—Cl Weight

[0.27; 0.41]
[0.06; 0.46]
[0.09; 0.45]
[0.07; 0.21]
[0.03; 0.26]
[0.10; 0.22]
[0.07; 0.29]
[0.25; 0.61]
[0.14; 0.29]

[0.12; 0.23]
[0.05; 0.24]
[0.12; 0.21]

[0.21; 0.30]

[0.20; 0.47]
[0.25; 0.63]
[0.00; 0.07]
[0.00; 0.59]

[0.15; 0.59]

[0.07; 0.21]

[0.28; 0.66]
[0.22; 0.47]
[0.26; 0.57]
[0.31; 0.47]

[0.01; 0.24]

[0.18: 0.32]

[0.16: 0.49]

5.2%
3.6%
3.9%
5.0%
4.3%
5.2%
4.6%
4.2%
36.0%

5.2%
4.7%
9.9%

5.4%

4.6%
4.1%
4.6%
13.3%

3.7%

5.0%

4.1%
4.7%
4.5%
13.3%

4.1%

5.2%

4.2%

[0.17; 0.29] 100.0%



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 71 194
Yalikun,2025 3 19
Shen,2025 5 25

Huang 1,2025 1 108 &—
Lu,2024 1 51 I—

Random effects model

397 -

Heterogeneity: 12 = 86.9% [71.6%; 93.9%)], 12 = 2.2473, p < 0.0001

treatment = TKI+PD1

Zuo 2,2025 57 194
Yi,2022 2
Random effects model 227

33 — @ ——

_._

Heterogeneity: 1% = 84% [33.9%; 96.1%], = 0.6584, p =0.0125

treatment = HAIC/TACE+TKI+PD1

Pan 1,2025 21 152
Han 1,2024 7 50
Random effects model 202

Heterogeneity: 12 = 0%, 1°= 0, p =0.9739

treatment = HAIC/TACE+Bevacizumab+PD1

Pan 2,2025 19 82
Han 2,2024

Random effects model

110 —===

1 28—

Heterogeneity: 12 = 74.9% [ 0.0%: 94.3%], 7° = 0.6576, p = 0.0461

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025 5 108

treatment = TACE-HAIC+TKI+PD1

Pang,2024 4 62
Lin,2022 2 30
Random effects model 92

Heterogeneity: 12 = 0%, 1°= 0, p = 0.9688

treatment = IMRT+TKI+PD1
Liang,2024 1

treatment = TACE—HAIC+Atezo|izumab+Beva¢izumab
82

Huang,2024 3

treatment = Atezolizumab+Bevacizumab

Shimose, 2023 18 156  —@—
treatment = TACE-SBRT+PD1 :
Chiang,2023 1 33—
Random effects model 1430 <

| |
Heterogeneity: 12 = 85.5% [78.4%; 90.2%], T° = o.%ifz, p 8 0.0001
Test for subgroup differences: xg =14.68,df =9 (p = 0.100i)
I. Gastrointestinal bleeding

23 W

0.3

Proportion

0.37
0.16
0.20
0.01
0.02
0.08

0.29
0.06
0.16

0.14
0.14
0.14

0.23
0.04
0.12

0.05

0.06
0.07
0.07

0.04

0.04

0.12

0.03

0.09

95%-Cl

[0.30; 0.44]
[0.03; 0.40]
[0.07; 0.41]
[0.00; 0.05]
[0.00; 0.10]
[0.02; 0.28]

[0.23; 0.36]
[0.01; 0.20]
[0.05; 0.43]

[0.09; 0.20]
[0.06; 0.27]
[0.10; 0.19]

[0.15; 0.34]
[0.00; 0.18]
[0.03; 0.38]

[0.02; 0.10]

[0.02; 0.16]
[0.01; 0.22]
[0.03; 0.14]

[0.00; 0.22]

[0.01; 0.10]

[0.07; 0.18]

[0.00; 0.16]

[0.05; 0.14]



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 98 194 |
Yalikun,2025 1 19 _.7
Shen,2025 14 25

Huang 1,2025 35 108 -
Gao0,2025 10 36 +
Xiao,2024 53 162 —.—
Bai,2024 6 31 —@—
Random effects model 575 <>

Heterogeneity: 17 = 80.2% [59.8%; 90.3%)], 1 = 0.3775, p < 0.0001

treatment = TKI+PD1

Zuo 2,2025 140 194
Zhang,WW,2023 16 56
Yi,2022 4 33
Random effects model 283

treatment = TACE+TKI+PD1
Yang,D,2025 92 343

treatment = TACE-HAIC+TKI+PD1

Wu,Y,2025 8 60
Yang,Y,2024 3 35
Pang,2024 7 62
Chen,Y ,2024 21 44
Lin,2022 8 30
Random effects model 231

Heterogeneity: 17 = 84.1% [64.3%; 92.9%)], T = 0.5901, p < 0.0001

treatment = HAIC/TACE+TKI+PD1

Wen 1,2025 17 50
Wen 2,2025 5 30
Han 1,2024 8 50
Random effects model 130

Heterogeneity: 12 = 62.1% [ 0.0%; 89.2%], 1* = 0.1143, p = 0.0716

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025

—
——
Heterogeneity: 12 = 96.1% [91.7%; 98.2%], T = 1.4280, p < 0.0001

—.—

—+
<>

—
———

=
—

4 108 ##&—

treatment = HAIC/TACE+Bevacizumab+PD1

Han 2,2024 4 28

treatment = Atezolizumab+Bevacizumab
Shimose,2023 37 156

Random effects model 1854

I
Heterogeneity: 12 = 91.1% [87.8%; 93.4%], T° = 0.8(2)15.28, p < 8'91001
Test for subgroup differences: )(3 =23.34,df=7 (p ='0.0015) '

J. Hand—foot skin reaction

-

—

Proportion

0.51
0.05
0.56
0.32
0.28
0.33
0.19
0.32

0.72
0.29
0.12
0.35

0.27

0.13
0.09
0.11
0.48
0.27
0.19

0.34
0.17
0.16
0.22

0.04

0.14

0.24

0.24

95%-Cl

[0.43; 0.58]
[0.00; 0.26]
[0.35; 0.76]
[0.24; 0.42]
[0.14; 0.45]
[0.26; 0.41]
[0.07; 0.37]
[0.22; 0.44]

[0.65; 0.78]
[0.17; 0.42]
[0.03; 0.28]
[0.12; 0.69]

[0.22; 0.32]

[0.06; 0.25]
[0.02; 0.23]
[0.05; 0.22]
[0.32; 0.63]
[0.12; 0.46]
[0.10; 0.33]

[0.21; 0.49]
[0.06; 0.35]
[0.07; 0.29]
[0.14; 0.34]

[0.01; 0.09]

[0.04; 0.33]

[0.17; 0.31]

[0.17; 0.32]



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 136
Yalikun,2025 12
Shen,2025 18
Huang 1,2025 61
Gao,2025 8
Xiao,2024 61
Wu, XK,2024 12
Lu,2024 23
Bai,2024 10
Liu,2023 2

Random effects model

treatment = TKI+PD1

Zuo 2,2025 41
Zhang,WW,2023 4
Wang,L,2023 3

Random effects model

treatment = TACE-HAIC+TKI+PD1

Wu,Y,2025 8
Zhao,2024 6
Yang,Y,2024 3
Pang,2024 5
Chen,Y ,2024 10
Lin,2022 6

Random effects model

Heterogeneity: 12 = 27.2% [ 0.0%; 69.8%], 7° = 0.0447, p = 0.2308

treatment = HAIC/TACE+TKI+PD1

Wen 1,2025 4
Wen 2,2025 14
Han 1,2024 11

Random effects model

treatment = TACE+PD1

Li,2025 3

treatment = HAIC+Bevacizumab+P
Huang 2,2025 59

treatment = IMRT+TKI+PD1
Liang,2024 7

treatment = TACE—HAIC+Atezo|izumab+Bevacizufrnab

Huang,2024 51

194
19
25

108

36 —E—

162

55 g

51

31 —

30 & ——
711

194 -

56 & —

36 E.—
286 <T@ :
Heterogeneity: 17 = 73.4% [10.7%; 92.1%], T* = 0.2515, p = 0.0234

60 —W—

28 —@—
35 —W—
62 W—
4
30 —@—
259 <o

50 #&—
30 :
50 —E—

130 ——mm—
Heterogeneity: 1” = 85.5% [57.5%; 95.1%], T° = 0.7178, p = 0.0010

20 —@——

D1
108

23

Heterogeneity: 1% = 89.9% [83.5%; 93.8%], = 0.8708; p <0.0001

82

treatment = HAIC/TACE+Bevacizumab+PD1

Han 2,2024 6

treatment = TACE-SBRT+PD1
Chiang,2023 24

Random effects model 1680
Heterogeneity: 12 = 90.8% [87.9%; 93.0%], T° = 1.1452, p <0.0001"
Test for subgroup differences: xg =109.61,df=9 (%2< 0.0c())f)l)

K. Hyperbilirubinemia

28 —@—

33

R

Proportion

0.70
0.63
0.72
0.56
0.22
0.38
0.22
0.45
0.32
0.07
0.41

0.21
0.07
0.08
0.12

0.13
0.21
0.09
0.08
0.23
0.20
0.15

0.08
0.47
0.22
0.22

0.15

0.55

0.30

0.62

0.21

0.73

0.28

95%-Cl

[0.63; 0.76]
[0.38; 0.84]
[0.51; 0.88]
[0.47; 0.66]
[0.10; 0.39]
[0.30; 0.46]
[0.12; 0.35]
[0.31; 0.60]
[0.17; 0.51]
[0.01; 0.22]
[0.27; 0.56]

[0.16; 0.28]
[0.02; 0.17]
[0.02; 0.22]
[0.06; 0.24]

[0.06; 0.25]
[0.08; 0.41]
[0.02; 0.23]
[0.03; 0.18]
[0.11; 0.38]
[0.08; 0.39]
[0.10; 0.20]

[0.02; 0.19]
[0.28; 0.66]
[0.12; 0.36]
[0.09; 0.45]

[0.03; 0.38]

[0.45; 0.64]

[0.13; 0.53]

[0.51; 0.73]

[0.08; 0.41]

[0.54; 0.87]

[0.20; 0.37]



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 55 194
Shen,2025 6 25 &

Huang 1,2025 48 108 ——
Xiao0,2024 29 162 ——
Wu,XK,2024 6 55 —@—

Lu,2024 19 51 +
Bai,2024 7 31 o

Liu,2023 7 30 &

Random effects model 656 <>

Heterogeneity: 12 = 78.2% [57.1%; 88.9%], T = 0.2261, p < 0.0001

treatment = TKI+PD1

Zuo 2,2025 60 194 '
Zhang,WW,2023 9 56 —@—
Wang,L,2023 15 36 A
Yi,2022 6 33 -
Random effects model 319 <>

Heterogeneity: 12 = 67.5% [ 5.4%; 88.8%], 7° = 0.1437, p = 0.0263

treatment = TACE+TKI+PD1

Yang,D,2025 125 343 ——

treatment = TACE-HAIC+TKI+PD1

Wu,Y,2025 35 60 ——
Zhao,2024 4 28 25

Yang,Y,2024 10 35 .

Pang,2024 1 62 —E—

Chen,Y ,2024 18 44 —+

Lin,2022 13 30 5 =5

Random effects model 259 <>

Heterogeneity: 1% = 81.7% [61.0%; 91.4%], T° = 0.4323, p < 0.0001

treatment = HAIC/TACE+TKI+PD1 ;

Wen 1,2025 13 50 :

Wen 2,2025 4 30 —@——

Han 1,2024 15 50 +
Random effects model 130 <>

Heterogeneity: 12 = 27.4% [ 0.0%; 92.4%], 1 = 0, p = 0.2524

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025 46 108

treatment = HAIC/TACE+Bevacizumab+PD1

Han 2,2024 5 28 =

treatment = Atezolizumab+Bevacizumab

Shimose,2023 68 156 —i—
Random effects model 1999 <>

Heterogeneity: 1% = 76.4% [65.4%; 83.9%)], 1° = 0.2731, p < 0.0001 |
) 0.1 0.2 0.3 04 05 0.6 0.7
Test for subgroup differences: x7 = 25.04, df = 7 (p = 0.0007)

L. Hypertension

Proportion

0.28
0.24
0.44
0.18
0.11
0.37
0.23
0.23
0.25

0.31
0.16
0.42
0.18
0.26

0.36

0.58
0.14
0.29
0.18
0.41
0.43
0.33

0.26
0.13
0.30
0.25

0.43

0.18

0.44

0.29

95%-Cl

[0.22; 0.35]
[0.09; 0.45]
[0.35; 0.54]
[0.12; 0.25]
[0.04; 0.22]
[0.24; 0.52]
[0.10; 0.41]
[0.10; 0.42]
[0.19; 0.34]

[0.25; 0.38]
[0.08; 0.28]
[0.26; 0.59]
[0.07; 0.35]
[0.18; 0.37]

[0.31; 0.42]

[0.45; 0.71]
[0.04; 0.33]
[0.15; 0.46]
[0.09; 0.30]
[0.26; 0.57]
[0.25; 0.63]
[0.21; 0.47]

[0.15; 0.40]
[0.04; 0.31]
[0.18; 0.45]
[0.18; 0.33]

[0.33; 0.52]

[0.06; 0.37]

[0.36; 0.52]

[0.24: 0.34]



Study

treatment = TACE+TKI+PD1
Yang,D,2025 105

treatment = HAIC+TKI+PD1

Yalikun,2025 18
Shen,2025 22
Huang 1,2025 106
Wu, XK,2024 21
Lu,2024 18
Liu,2023 1

Random effects model

treatment = TACE-HAIC+TKI+PD1

Wu,Y,2025 23
Yang,Y,2024 25
Pang,2024 8
Chen,Y ,2024 16

Random effects model

Heterogeneity: 12 = 89.4% [75.6%; 95.4%)], 1% = 0.8802, p < Q.OOOl

Events Total

343

19

25
108

55

51

30 #&—
288

60
35
62 —HW— 5
44 —=—
201 —

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025 105

108

Heterogeneity: 1 = 92.6% [86.6%; 95.9%], 1% = 6.2357, p < d.OOOl

treatment = TACE-HAIC+Atezolizumab+Bevacizumab

Huang,2024 79

treatment = HAIC/TACE+TKI+PD1
Han 1,2024 7

82

50 —&—

treatment = HAIC/TACE+Bevacizumab+PD1

Han 2,2024 2 28 & —
treatment = TKI+PD1

Zhang,WW,2023 1 56 B—
Random effects model 1156

[ [ [
Heterogeneity: 1% = 93.5% [90.9%; 95.3%)], 1° = 509305, p Z 0.0001
Test for subgroup differences: )(3 =126.02,df=7 (|E) < 0.0bOl)
M. Hypoalbuminemia

Proportion

0.31

0.95
0.88
0.98
0.38
0.35
0.03
0.69

0.38
0.71
0.13
0.36
0.37

0.97

0.96

0.14

0.07

0.02

0.50

95%-Cl

[0.26; 0.36]

[0.74; 1.00]
[0.69; 0.97]
[0.93; 1.00]
[0.25; 0.52]
[0.22; 0.50]
[0.00; 0.17]
[0.22; 0.95]

[0.26; 0.52]
[0.54; 0.85]
[0.06; 0.24]
[0.22; 0.52]
[0.18; 0.61]

[0.92; 0.99]

[0.90; 0.99]

[0.06; 0.27]

[0.01; 0.24]

[0.00; 0.10]

[0.23; 0.77]



Study

treatment = HAIC+TKI+PD1

Zuo 1,2025
Yalikun,2025
Xiao,2024
Wu, XK,2024

Random effects model

Heterogeneity: 1 = 90.2% [78.0%; 95.7%, = 0.56470, p <0.0001

treatment = TKI+PD1

Zuo 2,2025

Zhang,WW,2023

Yi,2022

Random effects model

Heterogeneity: 12 = 73.7% [11.9%; 92.1%], T° = 02397, p = 0.0224

treatment = TACE+TKI+PD1

Yang,D,2025

treatment = TACE+PD1

Li,2025

treatment = TACE-HAIC+TKI+PD1

Yang,Y,2024
Pang,2024

Chen,Y ,2024

Lin,2022

Random effects model

Heterogeneity: 12 = 52.8% [ 0.0%; 84.4%)], = O.é004, p = 0.0957

treatment = TACE—HAIC+Atezo|izumab+Bevécizumab

Huang,2024

62

1
12
15

47

5

23

18

5
12
2
8

13

Events Total

194

-

19 B ——

162 W

55

430 <o

194

4 56 H—

33 —@—
283 <<=

343 &

20

35 —H—
62 —E—

44 W—

30 —®—

171 <>

82

treatment = Atezolizumab+Bevacizumab

Shimose, 2023

22

treatment = TACE-SBRT+PD1

Chiang,2023

Random effects model
Heterogeneity: 1% = 86.3% [79.3%; 90.9%], = 1.0'107, p I< 0.0061
Test for subgroup differences: )(3 =43.47,df=7 (83 0.08'041)

N. Hypothyroidism

5

156 -
33 —E—
1518 <>

Proportion

0.32
0.05
0.07
0.27
0.16

0.24
0.07
0.15
0.15

0.07

0.90

0.14
0.19
0.05
0.27
0.15

0.16

0.14

0.15

0.17

95%-Cl

[0.25; 0.39]
[0.00; 0.26]
[0.04; 0.13]
[0.16; 0.41]
[0.07; 0.32]

[0.18; 0.31]
[0.02; 0.17]
[0.05; 0.32]
[0.08; 0.27]

[0.04; 0.10]

[0.68; 0.99]

[0.05; 0.30]
[0.10; 0.31]
[0.01; 0.15]
[0.12; 0.46]
[0.09; 0.25]

[0.09; 0.26]

[0.09; 0.21]

[0.05; 0.32]

[0.10; 0.25]



Study Events Total

treatment = TACE+TKI+PD1

Yang,D,2025 59 343
treatment = HAIC+TKI+PD1

Yalikun,2025 13 19
Shen,2025 10 25
Gao,2025 8 36
Wu,XK,2024 13 55
Lu,2024 25 51
Bai,2024 4 31
Liu,2023 7 30
Random effects model 247

treatment = TACE-HAIC+TKI+PD1

Wu,Y,2025 35 60
Chen,Y ,2024 8 44
Lin,2022 11 30
Random effects model 134

treatment = HAIC/TACE+TKI+PD1

Wen 1,2025 9 50
Wen 2,2025 5 30
Pan 1,2025 26 152
Random effects model 232

L 3

—

Heterogeneity: 1% = 81.6% [63.1%; 90.8%y], = 0.028@, p <0.0001

—
el
Heterogeneity: 1 = 90.8% [75.9%; 96.5%)], = 0.0379, p <0.0001

———

<

Heterogeneity: 1 = 0% [ 0.0%; 89.6%], 1* = 0, p = 0.9858

treatment = HAIC/TACE+Bevacizumab+PD1

Pan 2,2025 13 82

treatment = IMRT+TKI+PD1
Liang,2024 8 23

_._

treatment = TACE—HAIC+Atezo|izumab+Bevacizu§mab

Huang,2024 19 82 ——
treatment = TKI+PD1

Zhang,WW,2023 1 568 :
Yi,2022 8 33 —@—
Random effects model 89 <=

Heterogeneity: 1% = 88.3% [55.5%; 96.9%)], = 0.0223;, p =0.0034

treatment = TACE-SBRT+PD1
Chiang,2023 14 33

Random effects model 1265

| |
Heterogeneity: 12 = 89.9% [85.8%; 92.8%], T = 0.0210. p <
0 02 04

-

<

Test for subgroup differences: xg =19.56,df =8 (p = 0.0122)

O. Leukopenia

0.0001 |

Proportion

0.17

0.68
0.40
0.22
0.24
0.49
0.13
0.23

95%—Cl Weight

[0.13; 0.22]

[0.43; 0.87]
[0.21; 0.61]
[0.10; 0.39]
[0.13; 0.37]
[0.35; 0.63]
[0.04; 0.30]
[0.10; 0.42]

0.33 [0.19; 0.47]

0.58
0.18
0.37

[0.45; 0.71]
[0.08: 0.33]
[0.20: 0.56]

0.38 [0.14; 0.61]

0.18
0.17
0.17

[0.09: 0.31]
[0.06; 0.35]
[0.11; 0.24]

0.17 [0.12; 0.22]

0.16

0.35

0.23

0.02
0.24

[0.09: 0.26]

[0.16; 0.57]

[0.15; 0.34]

[0.00: 0.10]
[0.11; 0.42]

0.12 [0.00; 0.34]

0.42

[0.25: 0.61]

5.9%

3.9%
4.1%
4.9%
5.2%
4.9%
5.2%
4.7%
33.0%

5.1%
5.2%
4.4%
14.7%

5.3%
5.0%
5.8%
16.0%

5.6%

4.1%

5.5%

6.0%
4.8%
10.7%

4.5%

0.27 [0.20; 0.34] 100.0%



Study Events Total

treatment = HAIC+TKI+PD1 ;

Zuo 1,2025 62 194
Yalikun,2025 2 19 @ ——

Huang 1,2025 43 108 —
Xiao,2024 71 162 ——
Wu,XK,2024 18 55 ——l—
Random effects model 538 <>

Heterogeneity: 12 =71.3% [27.3%; 88.7%], = 0.00825 p = 0.0075

treatment = TKI+PD1

Zuo 2,2025 6 194 B :
Zhang,WW, 2023 6 56 —M—
Random effects model 250 <&

Heterogeneity: 1% = 76.6% [ 0.0%; 94.7%)], = 0.0094,§p =0.0388

treatment = TACE-HAIC+TKI+PD1

Wu,Y,2025 15 60

Zhao,2024 17 28

Yang,Y,2024 20 35

Pang,2024 27 62 L —
Chen,Y ,2024 11 44 —.—
Lin,2022 13 30 =
Random effects model 259 O

Heterogeneity: 12 = 75.3% [44.2%; 89.1%], T° = 0.0185: p = 0.0011

treatment = HAIC/TACE+TKI+PD1 :
—

Wen 1,2025 17 50
Wen 2,2025 3 30 —@—

Han 1,2024 10 50 —@—
Random effects model 130 <>

Heterogeneity: 1 =71.6% [ 3.8%; 91.6%)], = 0.0156,§p =0.0295

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025 38 108
treatment = IMRT+TKI+PD1 :
Liang,2024 1 238 —

treatment = TACE—HAIC+Atezo|izumab+Bevacizur;nab
Huang,2024 11 82

treatment = HAIC/TACE+Bevacizumab+PD1
Han 2,2024 0 28—

treatment = TACE-SBRT+PD1

Chiang,2023 14 33 .

S

Random effects model 1451

I I I
Heterogeneity: 12 = 92.2% [89.4%; 94.3%], 82 = 0.0401625, p < 8'91001
Test for subgroup differences: xg =81.04,df =8 (p <'0.0001) '

P. Nausea

Proportion

0.32
0.11
0.40
0.44
0.33
0.34

0.03
0.11
0.06

0.25
0.61
0.57
0.44
0.25
0.43
0.41

0.34
0.10
0.20
0.21

0.35

0.04

0.13

0.00

0.42

0.25

95%—Cl Weight

[0.25; 0.39]
[0.01; 0.33]
[0.31; 0.50]
[0.36; 0.52]
[0.21; 0.47]
[0.25; 0.43]

[0.01; 0.07]
[0.04: 0.22]
[0.01; 0.15]

[0.15; 0.38]
[0.41; 0.78]
[0.39; 0.74]
[0.31; 0.57]
[0.13; 0.40]
[0.25; 0.63]
[0.29; 0.54]

[0.21; 0.49]
[0.02; 0.27]
[0.10; 0.34]
[0.09; 0.36]

[0.26: 0.45]

[0.00: 0.22]

[0.07; 0.23]

[0.00: 0.12]

[0.25: 0.61]

5.2%
4.1%
5.1%
5.1%
4.8%
24.4%

5.2%
4.9%
10.0%

4.9%
4.5%
4.6%
4.9%
4.7%
4.5%
28.1%

4.8%
4.5%
4.8%
14.1%

5.1%

4.3%

5.0%

4.5%

4.6%

[0.17; 0.34] 100.0%



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 121 194
Yalikun,2025 12 19
Shen,2025 11 25
Huang 1,2025 19 108
Gao,2025 12 36
Bai,2024 3 31
Random effects model 413

Heterogeneity: 1% = 94.3% [90.2%; 96.7%)], = 0.0550; p <0.0001

treatment = TKI+PD1

Zuo 2,2025 77 194
Wang,L,2023 11 36
Random effects model 230

=

——

Heterogeneity: 12 = 10.4%, 1 = 0.0005, p = 0.2907

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025

treatment = TACE-HAIC+TKI+PD1

Zhao,2024 28 28
Yang,Y,2024 7 35
Pang,2024 17 62

Random effects model

treatment = IMRT+TKI+PD1
Liang,2024 9 23

10 108 &

125 —————
Heterogeneity: 17 =97.9% [96.1%; 98.9%], = 0.3697; p <0.0001

treatment = TACE—HAIC+Atezo|izumab+Bevacizur;nab

Huang,2024 21 82

treatment = HAIC/TACE+TKI+PD1
Han 1,2024 9 50

treatment = HAIC/TACE+Bevacizumab+PD1 ,
&

Han 2,2024 4 28

treatment = TACE-SBRT+PD1

Chiang,2023 2 33—

Random effects model 1092

[
Heterogeneity: 12 = 94.4% [92.3%; 95.9%], T° = 006294, p< 0.

<>

Test for subgroup differences: xg =51.13,df =8 (p.< 0.00bl)

Q. Neutropenia

0001
0.6

Proportion

0.62
0.63
0.44
0.18
0.33
0.10
0.37

0.40
0.31
0.38

0.09

1.00
0.20
0.27
0.57

0.39

0.26

0.18

0.14

0.06

0.33

95%—Cl Weight

[0.55; 0.69]
[0.38; 0.84]
[0.24; 0.65]
[0.11; 0.26]
[0.19; 0.51]
[0.02; 0.26]
[0.19; 0.56]

[0.33; 0.47]
[0.16: 0.48]
[0.31; 0.45]

[0.05: 0.16]

[0.88; 1.00]
[0.08; 0.37]
[0.17; 0.40]
[0.03; 1.00]

[0.20: 0.61]

[0.17; 0.36]

[0.09; 0.31]

[0.04: 0.33]

[0.01; 0.20]

6.2%
5.5%
5.7%
6.1%
5.8%
5.8%
35.1%

6.2%
5.8%
12.0%

6.1%

5.7%
5.8%
6.0%
17.6%

5.6%

6.1%

6.0%

5.7%

5.8%

[0.20; 0.47] 100.0%



Study Events Total

treatment = HAIC+TKI+PD1 :
Yalikun,2025 6 19 -

Shen,2025 9 25 +

Huang 1,2025 53 108 : —
Xia0,2024 8 162 M-

Bai, 2024 1 31w

Random effects model 345 —ee——

Heterogeneity: 1% = 95.6% [92.2%; 97.5%)], = 0.0406@, p <0.0001

treatment = HAIC/TACE+TKI+PD1

Wen 1,2025 2 50 #&— :
Wen 2,2025 3 30 —.7
Pan 1,2025 24 152 —.—
Han 1,2024 5 50 —.—
Random effects model 282 < |

Heterogeneity: 1% = 64.6% [ 0.0%; 88.0%], = 0.0020,; p =0.0371

treatment = HAIC/TACE+Bevacizumab+PD1 _

Pan 2,2025 8 82 —W—

Han 2,2024 8 28 =

110 —=——
Heterogeneity: 1% = 76.4% [ 0.0%; 94.6%], = 0.0135,; p = 0.0396

Random effects model

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025 62 108 —l—
treatment = TACE-HAIC+TKI+PD1 :
Yang,Y,2024 2 3 B—

Lin,2022 7 30 .

Random effects model 65 <>
Heterogeneity: 12 = 75.8% [ 0.0%; 94.5%], 1> = 0.0118,? p = 0.0419
treatment = TKI+PD1
Zhang,WW,2023 5 56 —#—
Wang,L,2023 15 36 &
Yi,2022 10 33 ==y
Random effects model 125 <>

Heterogeneity: 1 =87.7% [65.4%; 95.6%], = 0.0252;, p = 0.0003

treatment = Atezolizumab+Bevacizumab

Shimose,2023 41 156 S

1191 -
I I I I I
Heterogeneity: 1 =92.9% [90.1%; 94.8%], 62 = 0.025%, p <0.0001

) 0.1 0.2 0.3 04 05 0.6
Test for subgroup differences: xg = 74.85, df = 6 (p < 0.0001)

R. Proteinuria

Random effects model

Proportion

0.32
0.36
0.49
0.05
0.03
0.24

0.04
0.10
0.16
0.10
0.10

0.10
0.29
0.18

0.57

0.06
0.23
0.13

0.09
0.42
0.30
0.26

0.26

95%—Cl Weight

[0.13; 0.57]
[0.18; 0.57]
[0.39; 0.59]
[0.02; 0.09]
[0.00; 0.17]
[0.05; 0.43]

[0.00; 0.14]
[0.02; 0.27]
[0.10; 0.23]
[0.03; 0.22]
[0.04; 0.16]

[0.04: 0.18]
[0.13; 0.49]
[0.00; 0.36]

[0.48: 0.67]

[0.01; 0.19]
[0.10: 0.42]
[0.00; 0.30]

[0.03; 0.20]
[0.26; 0.59]
[0.16; 0.49]
[0.06; 0.45]

[0.20: 0.34]

4.3%
4.6%
5.7%
6.2%
6.0%
26.9%

6.1%
5.6%
6.1%
5.9%
23.6%

6.0%
4.9%
10.9%

5.8%

5.9%
5.1%
11.0%

5.9%
5.0%
5.0%
15.9%

6.0%

0.21 [0.13; 0.29] 100.0%



Study

treatment = HAIC+TKI+PD1
Zuo 1,2025

Shen,2025

Gao,2025

Xiao,2024

Liu,2023

Random effects model

Events Total

83 194 ; .
1 25 @ —
10 36 ———

16 162 H—
3 30 —W——
447 <O

Heterogeneity: 1 = 92.3% [84.9%; 96.0%], = O.83Q1, p <0.0001

treatment = TKI+PD1
Zuo 2,2025
Zhang,WW,2023

Random effects model

89 194 _ ——
17 56 —B—
250 =

Heterogeneity: 1% = 76.2% [ 0.0%; 94.6%], = 0.050?, p = 0.0404

treatment = TACE+TKI+PD1
Yang,D,2025

treatment = TACE+PD1
Li,2025

treatment = TACE-HAIC+TKI+PD1

Yang,Y,2024
Pang,2024
Chen,Y ,2024
Lin,2022

Random effects model

84 343 -

1 20—

6 35 .
13 62 —@—
15 44 —
5 30 —@——
171 <=

Heterogeneity: 1% = 32.6% [ 0.0%; 76.0%], T° = 0.0158, p = 0.2169

treatment = IMRT+TKI+PD1
Liang,2024

1 23—

treatment = HAIC/TACE+TKI+PD1

Han 1,2024

8 50 —@—

treatment = HAIC/TACE+Bevacizumab+PD1

Han 2,2024

treatment = TACE-SBRT+PD1

Chiang,2023

Random effects model

4 28 —@——
19 33
1365 <

I I
Heterogeneity: 1% = 86.0% [79.0%; 90.6%], = 6.64&2, p < 0.6001

0.1 0.2 0.3 0.4 0.5 0.6 0.7

Test for subgroup differences: xg = 36.80, df =8 (p < 0.0001)

S. Rash

Proportion

0.43
0.04
0.28
0.10
0.10
0.16

0.46
0.30
0.40

0.24

0.05

0.17
0.21
0.34
0.17
0.23

0.04

0.16

0.14

0.58

0.20

95%-Cl

[0.36; 0.50]
[0.00; 0.20]
[0.14; 0.45]
[0.06; 0.16]
[0.02; 0.27]
[0.07; 0.32]

[0.39; 0.53]
[0.19; 0.44]
[0.30; 0.52]

[0.20; 0.29]

[0.00; 0.25]

[0.07; 0.34]
[0.12; 0.33]
[0.20; 0.50]
[0.06; 0.35]
[0.17; 0.30]

[0.00; 0.22]

[0.07; 0.29]

[0.04; 0.33]

[0.39; 0.75]

[0.14; 0.29]



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 26 194 W

Yalikun,2025 12 19 ==
Shen,2025 15 25 i

Huang 1,2025 52 108 —.—

Gao,2025 25 36 ——
Wu,XK,2024 20 55 —I—

Lu,2024 40 51 : —il—
Bai,2024 18 31 : i

Liu,2023 12 30 I

Random effects model 549 <>

Heterogeneity: 17 = 91.8% [86.7%; 95.0%], 1% =0.7391, p < 0.0001

treatment = TKI+PD1

Zuo 2,2025 19 194 &
treatment = TACE+TKI+PD1
Yang,D,2025 40 343 &

treatment = TACE-HAIC+TKI+PD1

Wu,Y,2025 35 60 —i—
Zhao,2024 22 28

Yang,Y,2024 14 35

Pang,2024 23 62 B
Chen,Y ,2024 8 44 —&—

Lin,2022 6 30 —l—

Random effects model 259 <>

Heterogeneity: 1? = 85.3% [69.9%; 92.8%], 1% =0.7734, p < 0.0001

treatment = HAIC/TACE+TKI+PD1

—

Wen 1,2025 15 50
Wen 2,2025 11 30 -+
Han 1,2024 9 50 —@—
Random effects model 130 <>

Heterogeneity: 1? = 44.6% [ 0.0%; 83.5%], T° = 0.0261, p:= 0.1646

treatment = HAIC+Bevacizumab+PD1

Huang 2,2025 48 108
treatment = IMRT+TKI+PD1
Liang,2024 12 23 =

treatment = TACE—HAIC+Atezo|izumab+Bevacizuméb

Huang,2024 32 82 ——
treatment = HAIC/TACE+Bevacizumab+PD1 ,
Han 2,2024 8 28 —@—
treatment = TACE-SBRT+PD1 :
Chiang,2023 10 33 —@m—
Random effects model 1749 <>

I I I
Heterogeneity: 12 =91.3% [88.4%; 93.5%], = 8.%213, 8 £<I 0.0001

0.6

Test for subgroup differences: xg =105.36, df = 9'(p < 0.0bOl)

T. Thrombocytopenia

Proportion

0.13
0.63
0.60
0.48
0.69
0.36
0.78
0.58
0.40
0.51

0.10

0.12

0.58
0.79
0.40
0.37
0.18
0.20
0.41

0.30
0.37
0.18
0.27

0.44

0.52

0.39

0.29

0.30

0.38

95%-Cl

[0.09; 0.19]
[0.38; 0.84]
[0.39; 0.79]
[0.38; 0.58]
[0.52; 0.84]
[0.24; 0.50]
[0.65; 0.89]
[0.39; 0.75]
[0.23; 0.59]
[0.36; 0.65]

[0.06; 0.15]

[0.08; 0.16]

[0.45; 0.71]
[0.59; 0.92]
[0.24; 0.58]
[0.25; 0.50]
[0.08; 0.33]
[0.08; 0.39]
[0.24; 0.60]

[0.18; 0.45]
[0.20; 0.56]
[0.09; 0.31]
[0.19; 0.36]

[0.35; 0.54]

[0.31; 0.73]

[0.28; 0.50]

[0.13; 0.49]

[0.16; 0.49]

[0.30; 0.48]



Study Events Total

treatment = HAIC+TKI+PD1

Zuo 1,2025 173 194 :

Shen,2025 2 25 @

Huang 1,2025 28 108 ——

Wu,XK,2024 14 55  —@—

Lu,2024 26 51 - —

Bai, 2024 13 31 ——

Random effects model 464 <>

Heterogeneity: 12 =97.7% [96.5%; 98.5%)], = 0.1013, p <0.0001

treatment = TKI+PD1

Zuo 2,2025 24 194 &

treatment = TACE+TKI+PD1 :

Yang,D,2025 110 343 = 3

treatment = HAIC/TACE+TKI+PD1

Wen 1,2025 12 50 —B—

Wen 2,2025 3 30 E—

Han 1,2024 8 50 —HE—

Random effects model 130 <>

Heterogeneity: 12 = 29% [ 0.0%; 92.6%], T° = 0.0022, p = 0.2444

treatment = HAIC+Bevacizumab+PD1 5

Huang 2,2025 30 108 ——

treatment = TACE-HAIC+TKI+PD1

Yang,Y,2024 20 35 L —

Chen,Y ,2024 7 44 —E—

Random effects model 79 <>

Heterogeneity: 1 = 93.6% [79.2%; 98.0%y], = 0.0934;1, p <0.0001

treatment = TACE—HAIC+Atezo|izumab+BevaciZLjmab

Huang,2024 39 82 .

treatment = HAIC/TACE+Bevacizumab+PD1

Han 2,2024 0 28—

treatment = TACE-SBRT+PD1 ;

Chiang,2023 7 33 —m

Random effects model 1461 <>

Heterogeneity: 1% = 96.5% [95.5%; 97.3%], '|[2 = 0.0'704, p L 0.0001 |
0 02 04 06 08

Test for subgroup differences: xg =84.43,df =8 (p < 0.000'1)
U. Vomiting

Proportion

0.89
0.08
0.26
0.25
0.51
0.42
0.40

0.12

0.32

0.24
0.10
0.16
0.17

0.28

0.57
0.16
0.35

0.48

0.00

0.21

0.28

95%—Cl Weight

[0.84; 0.93]
[0.01; 0.26]
[0.18; 0.35]
[0.15; 0.39]
[0.37; 0.65]
[0.25; 0.61]
[0.17; 0.66]

[0.08: 0.18]

[0.27: 0.37]

[0.13; 0.38]
[0.02; 0.27]
[0.07; 0.29]
[0.10; 0.25]

[0.20: 0.37]

[0.39; 0.74]
[0.07; 0.30]
[0.04; 0.77]

[0.36; 0.59]

[0.00: 0.12]

[0.09; 0.39]

6.2%
5.5%
6.1%
5.9%
5.9%
5.6%
35.2%

6.2%

6.2%

5.9%
5.6%
5.9%
17.4%

6.1%

5.7%
5.8%
11.5%

6.0%

5.6%

5.7%

[0.17; 0.40] 100.0%



Study Events Total Proportion 95%—CI

treatment = TACE-HAIC+TKI+PD1 :
Wu,Y,2025 25 60 BN 0.42 [0.29; 0.55]

Yang,Y,2024 15 35 —+ 0.43 [0.26; 0.61]
Chen,Y ,2024 5 44 —H 0.11 [0.04; 0.25]
Lin,2022 4 30 i 0.13 [0.04; 0.31]
Random effects model 169 -<> 0.25 [0.13; 0.44]

Heterogeneity: 1% = 81.5% [51.9%; 92.9%], = O.555d, p = 0.0010

treatment = HAIC/TACE+TKI+PD1 ‘
Wen 1,2025 10 50 —— 0.20 [0.10; 0.34]

Wen 2,2025 3 30 —H 0.10 [0.02; 0.27]
Random effects model 80 <> 0.16 [0.10; 0.26]

Heterogeneity: 12 = 24.7%, 1° = 0, p = 0.2492

treatment = HAIC+TKI+PD1 :
Xiao0,2024 43 162 —I— 0.27 [0.20; 0.34]

Bai,2024 5 31 ==y 0.16 [0.05; 0.34]
Random effects model 193 <> 0.25 [0.19; 0.31]

Heterogeneity: 12 = 32.1%, 1> = 0, p = 0.2249

treatment = IMRT+TKI+PD1 :
Liang,2024 5 23 I 0.22 [0.07; 0.44]

treatment = TACE—HAIC+Atezo|izumab+Bevacizu§mab
Huang,2024 11 82 —I— 0.13 [0.07; 0.23]

treatment = TKI+PD1 :
Wang,L,2023 9 36 — 0.25 [0.12;0.42]

Yi,2022 3 33 —H 0.09 [0.02; 0.24]
Random effects model 69 <> 0.17 [0.08; 0.31]

Heterogeneity: 12 = 64.5% [ 0.0%; 91.9%)], = 0.1178,§ p =0.0933

treatment = TACE-SBRT+PD1 ,
Chiang,2023 7 33 I 0.21 [0.09; 0.39]

Random effects model 649 <> 0.20 [0.15; 0.27]

I
Heterogeneity: 1% = 65.9% [38.6%; 81.0%], = (5.258§, p = b.OOOJl
) 0.1 0.2 03 04 05 0.6
Test for subgroup differences: xg = 6.35, df = 6 (p = 0.3853)

V. Weight loss




