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Treatment

2 cycles 3 cycles
. 1 cycle chemo.p.lus chemo‘p_lus RT plus
Diagnosed et Anlotinib Anlotinib Surgery Anlotinib Anlotinib
l ' ' [ | [ | l’ l’ ( ) a

Time July 18%,  July 22", August9%,  September December  January 7™, February 7t", September  September
2022 2022 2022 19th, 2022 14, 2022 2023 2023 27, 2023 271 2024
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Control

Event

Janjigian 2018 (1)

10 49 4 59 62%
Janjigian 2018 (2) 12 49 7 53 80%
Subtotal (95% CI) 98 118 14.1%
Total events 22 1

Heterogeneity. Tau*= 0.00; Chi*= 0.22, df=1 (P = 0.64); = 0%
Testfor overall effect Z= 2.58 (P = 0.010)

1.1.2 nivosipi (3:1)

Chen 2022 6 43 1 4 24% 6.49(0.75, 56.45)
Janjigian 2018 (3) 2 52 4 59 35% 055(0.10,3.13)
Janjigian 2018 (4) 4 52 758 57% 062(0.17,2.29)
Kato 2023 (1) 19 66 7 65 88% 3.35(1.30,864)
Kato 2023 (2) 62 131 45 137 165% 1.84(1.12,301)
Kato 2024 (1) 55 158 31 157 161% 217(1.30,362)
Kato 2024 (2) 88 325 87 324 197% 1.01(0.72,1.43)
Yau 2023 (1) 10 35 5 36 64% 248(0.75,8.20)
Yau 2023 (2) 10 53 5 36 66% 1.44(0.45,4.64)
Subtotal (95% CI) 915 914  85.9% 1.62[1.10, 2.38]
Total events 256 192

Heterogeneity: Tau®= 0.14; Chi*= 15.88, df= 8 (P = 0.04); F = 50%
Testfor overall effect Z= 2.45 (P = 0.01)

Total (95% CI) 1013 1032 100.0%
Total events 278 203

Heterogeneity: Tau®= 0.13; Chi*= 18.51, df= 10 (P = 0.05), "= 46%
Testfor overall effect Z= 3.12 (P = 0.002)

Testfor subaroup differences: Chi*=1.53.df=1 (P=022). F=34.7%

Experimental Control
1.2.1 nivozipi (1:3)
Janjigian 2018 (1) 69 135778 49 62 17.2677 59 66%
Shitara 2022 (1) 11.2 163897 234 116 102538 239 14.7%
Shitara 2022 (2) 117 201206 409 118 871673 404 158%
Subtotal (95% CI) 692 702 37.2%
Heterogeneity. Tau*= 0.00; Chi*=0.12,df= 2 (P = 0.94), = 0%
Test for overall effect: Z=0.20 (P = 0.84)
1.2.2 nivo:ipi (3:1)
Chen 2022 38 601128 43 38 427704 41 155%
Janjigian 2018 (2) 48 969821 52 62 172677 59 78%
Kato 2023 (1) 202 25424 66 9 726428 65 58%
Kato 2023 (2) 176 294897 131 11 146309 137 69%
Kato 2024 (1) 131 198808 158 91 7.35176 157 121%
Kato 2024 (2) 127 193155 325 107 12398 324 1456%
Subtotal (95% CI) 775 783  62.8%
Heterogeneity. Tau*= 7.54; Chi*= 16.76, df= 5 (P = 0.005); *= 70%
Testfor overall effect Z= 217 (P = 0.03)
Total (95% CI) 1467 1485 100.0%

Heterogeneity. Tau®= 4.31; Chi*= 21.27, df = 8 (P = 0.006), F = 62%
Test for overall effect Z= 1.88 (P = 0.06)
Test for subarouo differences: Chi*= 3.85. df=1 (P = 0.05). P=74.7%

Experimental Control
1.3.1 nivozipi (1:3)
Janjigian 2018 (1) 22 557 43 15 249423 59 82%
Janjigian 2018 (2) 14 452593 49 1.4 057558 59 89%
Shitara 2022 (1) 28 546324 234 63 591567 233 93%
Shitara 2022 (2) 28 515912 403 7.1 666573 404 96%
Subtotal (95% CI) M 761 36.0%
Heterogeneity. Tau®= 5.19; Chi*= 49.73, df = 3 (P < 0.00001), F= 94%
Testfor overall effect Z=1.56 (P=0.12)
1.3.2 nivozipi (3:1)
Chen 2022 16 1.94961 43 1.7 031682 41 98%
Janjigian 2018 (3) 156 179597 52 15 249423 59 96%
Janjigian 2018 (4) 16 215516 52 1.4 057553 59 98%
Kato 2023 (1) 54 711872 66 4.2 605357 65 71%
Kato 2023 (2) 42 875933 131 43 776332 137 76%
Kato 2024 (1) 4 673382 158 44 926962 157 80%
Kato 2024 (2) 29 689838 325 56 7.34694 324 92%
Yau 2023 4.3 120811 35 51 119698 36 28%
Subtotal (95% CI) 862 878 64.0%
Heterogeneity: Tau®= 0.65; Chi*= 23.56, df= 7 (P = 0.001); = 70%
Testfor overall effect Z= 0.95 (P = 0.34)
Total (95% CI) 1603 1639 100.0%

Heterogeneity. Tau®= 3.13; Chi*= 135.24, df= 11 (P < 0.00001), F= 92%
Testfor overall effect Z=1.59 (P=0.11)
Testfor subaroun differences: Chi 43.df=1(P=023).F=300%

3.53(1.03,12.08)
2.41(0.87,6.70)
2.82[1.28,6.18]

1.75[1.23,2.49)

. *H*HM’ {

k + +
0.01 01 1 10

Favours [exparimental) Favours [control]

100

Mean Difference

0.70(5.12,6.52)
-0.40 [-2.87,2.07)
-0.1042.23,2.03)
016 [-1.71,1.39]

0.00(222,222)
-1.406.53,373)
11.20(4.82,17.58)
6.60(0.99,12.21)
4.00(0.69,7.31)
2.00(-0.50, 4.50)
3.04[0.29, 5.80]

1.75(-0.07, 3.58]

-20 -10 0 10 20
Favours [experimental) Favours [control]

Mean Difference

Mean Difference
IV, Random, 9 R 4

0.70-0.98, 2.38]
0.001.28,1.28]
-3.50-4.53,-2.47)
-4.30(5.12,-3.48)
-1.85[-4.17,0.47]

-0.10[-0.69,0.49)
0.00 [-0.80, 0.80)
0.20 [-0.40, 0.80)
1.20 (1.0, 3.46)

-0.10[-2.08,1.88)

-0.40-2.19,1.39)

-2.70-3.80,-1.60]

-0.80 -6.40, 4.80)

-0.36[-1.11,0.39)

-0.90(-2.00,0.21]

-10
Favours [experimental] Favours [control]

-5 0 5 10
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A Experimental Control 0Odds Ratio 0Odds Ratio

Study or Subgrouy Events  Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Chen 2022 41 43 41 41 2.9% 0.20(0.01,4.29] *
Janjigian 2018 (1) 41 49 41 59 139% 2.25(0.88,5.75) T
Janjigian 2018 (2) 39 52 41 53 151% 1.32(0.57,3.04) —l—
Kaseb 2022 12 14 10 13 6.0% 1.80(0.25,12.99) =1l
Kato 2023 110 130 126 135 153% 0.39(0.17,0.90] —
Kato 2024 256 322 275 304 19.7% 0.41[0.26, 0.65) ——
Shitara 2022 323 403 356 389 20.1% 0.37 [0.24, 0.58] =
Yau 2023 33 35 32 3 7.0% 2.06 [0.35, 12.06) R [ a——
Total (95% Cl) 1048 1036 100.0% 0.72[0.41, 1.27] -
Total events 855 922
ity Tau®= . Chi*= = - R 1—*—1—;—4
Heterogeneity: Tau®= 0.36; Chi*= 21.95, df= 7 (P = 0.003); F= 68% 0.01 01 H 10 100

Test for overall effect: Z=1.13 (P = 0.26) Favours [experimental] Favours [control]

B Experimental Control Odds Ratio Odds Ratio
or Subgrou nt Total nts Total Weight M-H, Random, 95% CI M.H, Random, 95% CI

Chen 2022 34 43 30 # 9.4% 1.39(0.51, 3.80)
Janjigian 2018 (1) 23 49 10 59 10.8% 4.33(1.79,10.47) ———
Janjigian 2018 (2) 14 52 10 59 10.4% 1.81(0.72, 4.51) T =
Kaseb 2022 6 14 3 13 4.7% 250(0.47,13.27) -1 =
Kato 2023 48 130 49 135 16.4% 1.03(0.62, 1.69) e, 2
Kato 2024 105 322 110 304 19.1% 0.85(0.61,1.19) -
Shitara 2022 155 403 180 389 19.7% 0.73(0.55, 0.96) -]
Yau 2023 26 35 18 36 9.5% 2.89(1.06, 7.86) — =
Total (95% Cl) 1048 1036 100.0% 1.36 [0.90, 2.04] »
Total events 411 410
Heterogeneity: Tau®= 0.20; Chi*= 23.81, df= 7 (P = 0.001); F=71% lm*1—;—1*m*

Testfor overall effect. Z=1.46 (P=0.14) Favours [experimental] Favours [control]
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Participants Primary Treatment Experimental Arm

No. endpoint

1 Chen 2022 RCT 84 52.4 64.5 CBR nivolumab plus ipilimumab
plus SBRT or nivolumab
plus gemcitabine plus
cisplatin plus SBRT

2 Elez 2024 RCT 75 64 60.3 DLT nivolumab plus ipilimumab
ORR plus binimetinib or nivolumab
plus binimetinib

3 Janjigian RCT 160 77.5 57.2 ORR nivolumab plus ipilimumab
2018 or nivolumab
4 Juloori 2023 RCT 13 85 67 DLT nivolumab plus ipilimumab

plus SBRT or nivolumab
plus gemcitabine plus
cisplatin plus SBRT

5 Kaseb 2022 RCT 27 70 63.1 safety nivolumab plus ipilimumab
tolerability or nivolumab
6 Kato 2023 RCT 268 86.6 66.5 0s nivolumab plus ipilimumab
PES or chemotherapy
7 Kato 2024 RCT 649 83.8 63 0s nivolumab plus ipilimumab
PFS or chemotherapy
8 Sahai 2022 RCT 68 51.4 62.5 PFS nivolumab plus ipilimumab

or nivolumab plus
gemcitabine plus cisplatin

9 Shitara 2022 RCT 1641 none none 0s nivolumab plus ipilimumab
PES or chemotherapy
10 Yau 2023 RCT 71 87.3 65.7 safety nivolumab plus ipilimumab
tolerability plus cabozantinib
ORR or nivolumab plus cabozantinib
DOR

CBR, clinical benefit rate; ORR, objective response rate; DLT, dose-limiting toxicity; OS, overall survival; PES, progression-free survival; DOR, duration of response.
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)
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Low risk of bias nclear risk of bias High risk of bias

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)
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Experimental  Control 0dds Ratio 0dds Ratio 1
—Study or Subgroup  Events Total Events Total Weight M-, Random,95% CI M-H, Random.95%Cl °
Chen 2022 6 43 14 29% 6.49(0.75, 56.45) T
Janjigian 2018 (1) 10 49 4 59 66% 3.53(1.03, 12.06) =
12 49 7 59 81% 241(087,6.70) —
Janjigian 2018 (3) 2 52 459 41% 055(0.10, 3.13] — o ]
Janjigian 2018 (4) 4 82 759 62% 062(0.17,2.25] —
Juloori 2023 4 7 0 6 14%  16.71(0.68,409.09) —
Kaseb 2022 [T 313 16% 0.10[0.00, 2.22) —
Kato 2023 (1) 19 66 7 65 87% 3.35(1.30, 8.64] o
Kato 2023 (2) 62 131 45 137 135% 1.84[1.12,3.01) = -4
Kato 2024 (1) 55 158 31 157 134% 2.17[1.30,3.62) e
Kato 2024 (2) 88 325 87 324 151% 1.01(0.72,1.43) g
Sahai 2022 103 8 35 29% 0.11[0.01,0.90) —
Sangro 2023 2 27 0 27 15%  539(025117.77) =
Yau 2023 (1) 10 35 5 36 68% 248(0.75,8.20) T o]
Yau 2023 (2) 10 35 6 36 72% 2.00[0.64,6.27) = -
Total (95% CI) 1076 1113 100.0% 1.69 (113,252 >
Total events 285 215
Heterogeneity: Tau = 0.25; Chi* = 30.47, df = 14 (P = 0.007); I* = 54% o o 1 P %0 ~

Test for overalleffect: 2 = 2.65 (P = 0.01) Favours [experimental]  Favours fcontrol A > ° 2
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Identification

Screening

Included

Records identified from:
Pubmed (n = 133)
Embase (n = 470)
Cochrane Library (n = 171)
Web of science (n = 394)

Records screened
(n =886)

Reports sought for retrieval
(n=83)

Reports assessed for eligibility
(n=78)

Studies included in review
(n=10)

Reports of included studies
(n=10)

Records removed before
screening:
Duplicate records removed
(n =216)
Records marked as ineligible
by automation tools (n = 56)
Records removed for other
reasons (n = 10)

Records excluded
(n=2803)

Reports not retrieved
(n=5)

Reports excluded:
Lack of data (n = 61)
Full text cannot be found (n =7)
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Kato 2024 (1 132 17.9597 69 5597 86 19.9%

52
Kato 2024 (2) 138 181611 76 6.8 4.84667 141 20.1%
Shitara 2022 (1) 118 207148 55 57 586146 31 147%
Shitara 2022 (2) 111173277 89 74 119112 6 363%
Total (95% CI) 2712 264 100.0%

Heterogeneity: Tau® = 0.00; Chi* = 1.25, df = 3 (P = 0.74); I = 0%
Test for overall effect: Z = 4.93 (P < 0.00001)

Mean Difference
6.30[1.28, 11.32)
7.00 (2.84, 11.16]
6.10(0.25, 11.95]

4.00(0.28,7.72)

5.64 [3.40, 7.88)

Mean Difference

20 -0 0 10 20
Favours [experimental] - Favours [control]

o4
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Experimental  Control Odds Ratio Odds Ratio
_Study or Subgroup _Events _Total Events Total Weight M-H. Random. 95%Cl M:H. Random. 95% C1.

3.1.1 Gastro-oesophageal cancer

Janjigian 2018 (1) 10 49 4 59 66% 353[1.03, 12.06] [

Janjigian 2018 (2) 12 49 759 8% 241(0.87,6.70] 1—

Janjigian 2018 (3) 2 82 4 59 a1% 0.55(0.10,3.13] e

Janjigian 2018 (4) 4 52 759 62% 0.62[0.17, 2.25) —

subtot (95% i) 202 236 249% 1.46 [0.60, 3. ss]‘ -

Total events 2 2

Heterogeneity: Tau® = 0.39; Chi* = 5.73, df = 3 (P = 0.13), I = 48%

Testfor overall effect: Z = 0.84 (P = 0.40)

3.1.2 Esophageal carcinoma

Kato 2023 (1) 19 66 7 65 87% 3.35(1.30, 8.64] —

Kato 2023 (2) 62 131 45 137 135% 1:84(1.12,3.01) [~

Kato 2024 (1) 55 158 31 157 134% 247[1.30,362) -

Kato 2024 (2) 8 a5 87 34 151% 101072, 1.43) -

Subtotal (95% CI) 680 683 50.8% 1.75[1.07, 2.85] S

Total events 224 170

Heterogeneity: Tau® = 0.17; Chi = 10.37, df = 3 (P = 0.02); ' = 71%

Testfor overall effect: Z = 2.24 (P = 0.02)

3.1.3 Hepatocellular Carcinoma

Juloori 2023 4 7 0 6 14% 167106840909 i —

Kaseb 2022 [ 313 16% 0100.00,222) [ _

Yau2023 (1) 0 35 5 36 68% 248(0.75,8.20] T

Yau 2023 (2) 0 35 6 36 72% 200(0.64,6.2 i Py

Subtotal (95% CI) 91 17.0% 192 |[n.su, s.«? e

Total events 2

Heterogeneity: Tau" = 0.63; Chi* 14); 1= 45%

Test for overall effect: Z = 1.07

3.1.4 Billary cancer

Sahai 2022 1R 8 35 29% 0.110.01,0.90]

Subtotal (95% CI) 3 35 29% 0.11[0.01,0.90]

Total events 1 8

Heterogeneity: Not applicable

Testfor overall effect: Z = 2.06 (P = 0.04)

3.1.5 Pancreatic Cancer

Chen 2022 6 a3 1 a1 29% 6.49(0.75, 56.45] I - ——

Subtotal (95% CI) 43 4 29% 6.49 [0.75, 56.45] | —eEE—

Total events 6 1

Heterogeneity: Not applicable

Testfor overall effect: Z 09)

3.1.6 Colorectal cancer

Elez 2024 2 a1 0 27 15%  539(0.25,117.77) I I e——.

Subtotal (95% CI) 27 27 15%  539[0.25,117.77] | ——ceEE——

Total events 2 0

Heterogenety: Not appiicable

Testfor overall effect: Z = 1.07 (P = 0.28)

Total (95% CI) 1076 113 100.0% 169 [1.13,2.52] >

Total events 285 215

Heterogeneity: Tau? = 0.25; Chi* = 30.47, df = 14 (P = 0.007); I = 54% el : s 0

Test for overall effect: Z = 2.5 (
Taat for subaroun differences: Chi*

01)

) 12). 12 = 42 1%

Favours [experimental]

Favours [control]

B

Experimental Control Mean Difference Moan Difference
_StudyorSubgroup Mean _ SD Total Mean  SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
321 Gastro-oesophageal cancer
Janjgian2018 (1) 69 135778 49 62 172677 59 56% 070512652 L
Janjgian2018 (2) 48 969821 52 62 172677 59 67%  -1.40[653,373 ==
Shiara2022 (1) 112 163897 204 116 102538 209 134%  -0.40[287,207]
shitara 2022 (2) 117 201206 409 118 871673 404 145%  0.10(223,203)
Subtotal (95% CI) 744 761 403%  0.27[175,122]
Heterogeneity: Tau? = 0.00; Chi* = 0.33, df =3 (P = 0.95) = 0%
Test for overall effect: 2 = 0.35 (P = 0.73)
322 Esophageal carcinoma
Kato 2023 (1) 202 25424 66 9 726428 65 49% 1120[482,17.58) —
Kato 2023 (2) 176 294897 131 11 146309 137 59% 660099, 1221] o
Kato 2024 (1) 131 198808 158 9.1 735176 157 108%  4.00(069,731) b
Kato 2024 (2) 127 193155 325 107 12398 324 133%  200(050,450] =
Subtotal (95% CI) 680 683 35.0%  5.02[167,8.37] >
Heterogeneity: Tau? = 6.94; Chi” = 8.13, df =3 (P = 0.04); F = 63%
Test for overall effect: 2 = 2.93 (P = 0.003)
3.2.3 Biliry cancer
sahai 2022 82 156521 33 106 263455 35 23% -2401263,7.83 S N
Subtotal (95% CI) £ 35 23% -2.40(-12.63,7.83] ——
Heterogeneity: Not appiicable
Test for overall effect: 2 = 0.46 (P = 0.65)
3.2.4 Pancreatic Cancer
Ghen 2022 38 601128 43 38 427704 41 142%  000(222,222 9
Subtotal (95% CI) a3 a0 1a2%  000[222,222]
Heterogeneity: Not applicable.
Test for overalleffect: 2 = 0,00 (P = 1.00)
325 Colorectal cancer
Elez 2024(1) 51111639 11 51 136206 10 21% 000[1072,1072
Elez 2024(2) 12 120075 27 76 821864 27 61% 440109989
Subotal (95% CI) E) 37 82%  349[1.40,837]
Heterogeneity: Tau? = 0.00; Chi* = 0,51, df =1 (P = 0.47); = 0%
Test for overall effect: 2 = 1.40 (P = 0.16)
Total (95% CI) 1538 1557 100.0%  1.74[0.09,3.38] *

Heterogeneity: Tau? = 3.67; Chi*
Test for overall effect: Z = 207 (i
Test for subarouo diferences: ChF

04)

23.14,df =11 (P = 0.02);

52%

9.93.df= 4 (P =0.04). F = 59.7%

20 0 0 10
Favours [experimental] - Favours [control]

20
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Experimental Control Mean Difference Mean Difference oy
_StudyorSubgroup Mean SD Total Mean SD Total Weight IV. Random, 95% CI v %Cl
Chen 2022 3.8 6.01128 43 3.8 4.27704 41 14.2% 0.00 [-2.22, 2.22]
Elez 2024(1) 5.1 11.1639 1" 5.1 13.6296 10 21% 0.00[-10.72, 10.72]
Elez 2024(2) 12 12.0075 27 76 8.21564 27 6.1% 4.40 [-1.09, 9.89] -4
Janjigian 2018(1) 6.9 13.5778 49 6.2 17.2677 59 5.6% 0.70 [-5.12, 6.52]
Janjigian 2018(2) 48 969821 52 62 172677 59 67%  -1.40[-653373] J
Kato 2023(1) 202 25424 66 9 7.06428 65 49% 1120482, 17.58] —_— o) ;
Kato 2023(2) 176 204897 131 11 146309 137 59%  6.60[0.99, 12.21] —_— ' 3
Kato 2024(1) 131 198808 158 94 735176 157 10.8%  4.00[0.69,7.31] —
Kato 2024(2) 127 193155 325 107 12398 324 133% 200 (0.50,4.50] / S
Sahai 2022 82 156521 33 106 263455 35 23% -2.40[1263,7.83) o /
Shitara 2022(1) 112 163897 234 116 102538 239 134%  -0.40(-287,2.07) / N
Shitara 2022(2) 117 201206 400 118 871673 404 145%  -0.10(-2.23, 2.0 /
Total (95% CI) 1538 1557  100.0% 1.74 [0.09, 3.38] =4 / N
Heterogeneity: Tau? = 3.67; Chi = 23.14, df = 11 (P = 0.02); * = 52% /
Test for overall effect: Z = 2.07 (P = 0.04) 20 A0 0 10 a0 T T T T

Favours [experimental] Favours [control] A & 0 5
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Chen 2022

Elez 2024(1)
Elez 2024(2)
Janjigian 2018(1)
Janjigian 2018(2)
Janjigian 2018(3)
Janjgian 2018(4)
Kato 2023(1)
Kato 2023(2)
Kato 2024(1)
Kato 2024(2)
Sahai 2022
‘Shitara 2022(1)
Shitara 2022(2)
Yau 2023

Total (95% CI)

Heterogeneity: Tau® = 2.97; Chi

Experimental

90261
3 15.1673
22 5857
14 452593
15 179597
16 2.15516
54 711872
42 875033
4 673382
29 689838
39 310222
28 546324
28 515912
43 120811

Test for overall effect: Z = 1.85 (P = 0.06)

6 194961 43

1
21
49
49
52
52
66

131

158

325
33

234

409
35

1674
38,08, df = 14 (P < 0.00001); I* = 90%

Control

17 031682 41
3 14678 10 65%
18 252789 27 22%
15 249423 59 7.0%
14 057559 59 7.6%
15 249423 59 82%
14 057559 59  8.4%
42 605357 65 60%
43 776332 137  65%
44 926062 157 68%
56 734694 324 79%
66 625888 35 59%
63 591567 239  80%
7.1 666573 404  8.2%
51 119698 36 23%
1711 100.0%

Mean Difference

4% -0.10(0.69,0.49]
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