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Supplementary Figure 1. Forest plots of the association between grade 3-4 irAEs and OS (A) and PFS (B) in patients with melanoma treated with ICIs.
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Supplementary Figure 2. Forest plots of the association between thyroid irAEs and OS (A) and PFS (B) in patients with melanoma treated with ICIs.
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Supplementary Figure 3. Forest plots of the association between pulmonary irAEs and OS (A) and PFS (B) in patients with melanoma treated with ICIs.

[image: ]
Supplementary Figure 4. Forest plots of the association of gastrointestinal irAEs with OS (A) and PFS (B) in melanoma patients receiving ICIs.
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Supplementary Figure 5. Forest plots of the association between hepatic irAEs and OS (A) and PFS (B) in patients with melanoma treated with ICIs.
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Supplementary Figure 6. Forest plot of the association between any irAEs and OS stratified by study design.
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Supplementary Figure 7. Forest plot of the association between any irAEs and PFS stratified by study design.
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Supplementary Figure 8. Forest plot of the association between any irAEs and OS stratified by geographic area.
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Supplementary Figure 9. Forest plot of the association between any irAEs and PFS stratified by geographic area.
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Supplementary Figure 10. Forest plot of the association between any irAEs and OS stratified by the type of ICIs.
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Supplementary Figure 11. Forest plot of the association between any irAEs and PFS stratified by the type of ICIs.
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Supplementary Figure 12. Forest plot of the association between any irAEs and OS stratified by melanoma subtype.
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Supplementary Figure 13. Forest plot of the association between any irAEs and PFS stratified by melanoma subtype.
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& Hazard Ratio Hazard Ratio

udy or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI

Abu-Sheih 2019 0.0898  0.4532 281% 1.09[0.45, 2.66) ——

Bai 2021 (Exploratory) -0.3638 05017 26.8% 0.70[0.26, 1.86) e

Freeman-Keller 2016 -0.9902  1.4454 96% 0.37[0.02,6.31]

Kobayashi 2020 1.748644 0969836 16.1%  5.75(0.86, 38.45) T
Wu 2020 21866  0.8081 19.3%  8.90(1.83, 43.40] -

Total (95% CI)

100.0%

1.71[0.61, 4.79]

Heterogeneity: Tau®= 0.78; Chi*= 10.44, df= 4 (P = 0.03), F= 62%

Test for overall effect: Z=1.02 (P=0.31)

S%ldv or Subgroup log[Hazard Ratio] SE

Abu-Sbeih 2019 -0.6106 0.5096
Bai 2021 0.0583 0.4568
Wu 2020 1.9039 0.7869

Total (95% CI)

Heterogeneity: Tau®= 0.82; Chi*=7.21, df=2 (P=0.03); F=72% F

Test for overall effect: Z=0.51 (P = 0.61)
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Hazard Ratio Hazard Ratio

Study or Subaroup ___log[Hazard Ratio] SE_Weight IV, Random, 95% Cl IV, Random, 95% CI
Abu-Sbeih 2019 06349 01973 176%  0.53[0.36,0.78) ——
Bai 2021(Exploratory) -0.491 04776 80%  0.61([0.24,1.56] —
Freeman-Keller 2016 -0.4584 03047 131%  0.63[0.35,1.15) —
Kobayashi 2020 10554 08237 29%  2.87(0.47,17.56] —
Lang 2019(Colitis) 04511 03769 107%  157(0.75,3.29 -
Lang 2019(Diarrhea) 0.2761 03142 128% 1.32[0.71,2.44] I
Tarhini 2021 -0.0661 01199 207%  0.94[0.74,1.18) -
Wu 2020 01363 04884 78%  1.15[0.44,298 —_—
Yamada 2021 2987909 1.31237  1.5% 19.84[1.52,259.85] >
Zhao 2020 02162 06692 49%  0.81[0.22,2.99) —
Total (95% CI) 100.0%  0.94[0.67,1.30] ?
Heterogeneity: Tau*= 0.12; Chi*= 20.21, df= 3 (P = 0.02); F= 55% 0 01 041 T 150 100=
Testfor overall effect. 2= 0.39 (P = 0.69) Favours [gastrointestinal irAEs] Favours [no gastrointestinal irAEs)

B Hazard Ratio Hazard Ratio
Study or Subgroup ___log[Hazard Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% Cl
Abu-Sbeih 2019 -0.5798 01591 224%  0.56(0.41,0.76) —
Bai 2021 (Exploratory) 01484 0.4074 147%  1.16[0.52,2.58] — T
Lang 2019(Colitis) 06575 0.3294 17.1%  1.93[1.01,3.68 —
Lang 2019(Diarthea) 03365 0.2357 201%  1.40(0.88,2.22] T
Wu 2020 02151 0.4434 137%  1.24(0.52,2.96] e
Zhao 2020 -0.0626 05084 120%  0.94(0.35,2.54 —_—r
Total (95% CI) 100.0%  1.10[0.68, 1.77] ?
Heterogeneity: Tau®= 0.24; Chi*= 18.69, df= 5 (P = 0.002); F= 73% bor o 7 5 700

Test for overall effect: Z= 0.38 (P = 0.70)

Favours [gastrointestinal ifAEs] Favours [no gastrointestinal irAEs]
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Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Abu-Sheih 2019 -0.0619 0.2291 24.3% 0.94[0.60,1.47] —a—
Bai 2021 {Exploratory) 0.87 04288 6.9% 239([1.03,553)
Bai 2021 (Validation) -0.7257 04509 6.3% 0.48(0.20,1.17] T
Biewenga 2021 -0.2395 01531 54.5% 0.79(0.58,1.06] -
Wu 2020(Grade 1-2) 0.4408 1.0212 1.2% 1.55(0.21,11.50) I
Wu 2020(Grade 3-5) 1.4648 1.0505 1.2% 4.33[0.55,33.91) ]
Zhao 2020 -0.7002 0.4768 56% 0.50(0.20,1.26) I
Total (95% CI) 100.0% 0.86 [0.69, 1.08] q
Heterogeneity: Chi*= 11.81, df = 6 (P = 0.07); F= 49% u o 041 ] 1=u 100’
Testfor overall effect Z=1.31 (P=0.19) Favours [Hepatic irAEs] Favours [no Hepatic irAES]
B Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Abu-Sheih 2019 0.0392 01962 216% 1.04[0.71,1.53] -
Bai 2021 (Exploratory) 07275 04227 46% 2.07([0.90,64.74) T
Bai 2021 (Validation) 0.1484 02862 101% 1.16[0.66,2.03] I
Biewenga 2021 -0.1256 01247 53.4% 0.88(0.69,1.13]
Wu 2020(Grade 1-2) 0.3939 1.0221 0.8% 1.48(0.20,10.99)
Wu 2020(Grade 3-5) 1.3584 1.0455 0.8% 3.89([0.50,30.19] ]
Zhao 2020 -0.3735 0.3099 8.7% 0.69(0.37,1.26) T
Total (95% CI) 100.0% 0.97 [0.81, 1.16] ?
Heterogeneity: Chi*= 7.48, df= 6 (P = 0.28); F= 20% u 0 0?1 i 1=n 1001

Test for overall effect. Z=0.31 (P = 0.75)

Favours [Hepatic irAEs] Favours [no Hepatic irAES]
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Hazard Ratio

Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% Cl V. Random, 95% CI
1.3.1Retrospective

Ahbu-Sheih 2019{Endacting) -2.9188 09807 0.4% 0ospon,037 Y
Abu-Sheih 2019(Gastrointestinal) -0.6349 01973 23% 0.53[0.36, 0.78] -
Abu-Sheih 2019(Hepatic) -0.0619 0.2291 2.2% 0.94 [0.60, 1.47] -
Abu-Sheih 2019(Pulmaonary) 0.0898 0.4532  1.2% 1.09[0.45, 2.66] -1
Abu-Sheih 2019(Skin) -05525 03492 16% 058[0.29,1.14]

Arheden 2019 -0.7402 03128 18% 0.48[0.26,0.88]

Bai 2021 (Exploratory) -02231 02606 20% .80 [0.48, 1.33]

Bai 2021 (Validation) -0.462 01078 27% 063[0.51,0.78] -
Ben-Betzalel 2019 0315315 027103 19% 137[0.81,233]

Byun 2021 1415336 1.207193  0.3% 412[0.39, 43.88)

Cybulska-Stopa 2021 -0.38086 0132145  26% 0.68[0.53, 0.88] -
Dick 2016 -0.7887 03252 1.7% 0.45[0.24, 0.86] I
Dimitriou 2021{Non-adjuvant CTLA4) -1.0051 0.4581  1.2% 0.37[0.15,0.89] -
Dirnitriou 2021({Non-adjuvant CTLA4 and FD1) -1.8389 0.4186  1.3% 016 [0.07, 0.36] -
Dirnitriou 2021{Non-adjuvant PD1) -04732 0.3972 1.4% 0.62[0.29,1.36] - T
Dupont 2020 -0.06992  0.38611 1.4% 0.93[0.44,1.99] /1
Faje 2018 -0.6444 01855 24% 0.52[0.36,0.76] -
Farolfi 2012 0171013 0953663 04% 1.19[0.18, 7.69] ]
Freeman-Keller 2016 -0.8316 0316313  17% 039[0.21,0.73] -
Frelau 2021 (Thyroidy -09163 03288 17% 0.40[0.21, 0.76] —
Frelau 2021 (Vitilign) 14961 06003 08% 0.22 [0.07,0.73] —_—
Fujisawa 2018 -2.14871 2120561 01% 042[0.00,7.58) ¥
Ghisoni 2021 -0.5745 02282 23% 0.56 [0.36, 0.88] -
Halle 2021 -2.82205 0528327 1.0% 006[0.02,017]

Hernando-Calvo 2021 -1.5896 0748 06% 0.20[0.05, 0.84]

Holstead 2021 -1.0441 03146 1.7% 0.35[0.19, 0.65] -
Horvat 2015 -0.50141 0199341 2.3% 0.61[0.41, 0.90] -
Indini 2019 -0.9519 0378 1.9% 0.39[0.18, 0.81] -
Karhapaa 2022 -0.07055 0.320278  1.7% 0.93[0.50,1.75] -
Ksienski 2021 -1.0498 04323 13% 0.35[0.15,0.82]

Ksienski 2022 -0.3769 02701 20% 0.69[0.40,1.18] 7
Muir 2021 -0.0534 01048 27% 0.95[0.77,1.18] B
Muto 2019 -1.4563 05547  08% 0.23[0.08, 0.63] -
MNakamura 2017 -1.8515 08228  05% 016[0.03,0.78] -
Makano 2020 -0.43818 035213 16% 065[0.32,1.28] -/
Mamikawa 2020 -1.03188 12.87266  0.0% 0.36[0.00,3.229E10] * +
Okada 2019 -4.6052 22844 01% 0.01[0.00,088
Otsuka 2020 -2.83106 5287315  0.0% 0.06[0.00, 1866.62]

Rose 2020 -0.71293 0711181 0.7% 0.49[0.12,1.98] —
Sakakida 2019 -2.02119 1656582 0.0% 0.13[0.00,1.671E13]

Sema-Higuita 2021 (Grade 1-2) -0.4843 02163 2.3% 0.61 [0.40,0.93] -
Serna-Higuita 2021 (Grade 3-4) -0.5906 02962 1.8% 0.55[0.31, 0.99] /]
Snyders 2019 -0.4125 04038 1.4% 0,66 [0.30, 1.46] -1
Su0 2020 -0.2107 03361 17% 0.81[0.42,1.56] -1
Villa-Crespo 2022 -0.63998 0283745 19% 053[0.30,0.92] I
Wei 2019 0408314 0853857 05% 1.50[0.28,8.02] I
Wu 2020(Grade 1-2) -0.7032 03684 15% 048[0.24,1.02] —
Wu 2020(Grade 3-5) 16347 07029  07% 513[1.29,2034) -
‘Yamada 2021 2887908 131237  02% 18.84 [1.52, 259.85] I —
‘famauchi 2019 0.4285 04183 1.3% 1.53[0.67, 3.48] 1T
Ye 2021 -1127 02069  23% 0.32[0.22, 0.48] -

‘Yeung 2021 -1.1239 03616  1.5% 0.33[0.186, 0.66] -
Yousaf 2015 -0.98308 0380462  1.5% 0.37[0.18,0.79] -
Zhao 2020 -0.772 0345 16% 0.46[0.23,0.91] Y
Subtotal (95% Cl) 74.0% 0.55[0.48, 0.64] L
Heterogeneity: Tau®= 0.15; Chi*=142.48, df= 53 (P < 0.00001); F= 63%

Testfor overall effect: 7= 7.73 (P = 0.00001)

1.3.2 Prospective and Clinic trial

Ascierto 2014 001223 0081189  28% 1.01[0.86,1.18] T
Biewenga 2021 -0.2385 01531 25% 0.79[0.58, 1.06] -
Bisschop 2018(Grade 1-2) 0408 01404 25% (.66 [0.51, 0.88] -
Bisschop 2013(Grade 3-4) -0.6767 03283 17% 0.51[0.27,0.97] I
EBottlaender 2020 -0.60981 0386307  1.4% 0.54[0.25,1.16] /1
Hua 2016 -8.67215 210.8191 0.0% 0.00[0.00,4.823E174)

Kohayashi 2020 -1.05461 1.091161 0.3% 0.35[0.04, 2.96] —
Lang 2019(Calitis) 0.4511 03769  1.5% 1.57[0.75,3.29]

Lang 2019(Diarrhea) 02761 03142 1.7% 132[0.71,2.44]

Robert 2021 -0.2575 02122 22% 077[051,1.17] 7
Tarhini 2021 -0.1948 01785  24% 082[058,1.17] 7
Yamazaki 2017 -9.59223 2000087  0.0% 0.00[0.00,1.207E166]

‘Yamazaki 2020 -0.7276 013193 26% 048[0.37,0.63] -
‘Yamazaki 2021 -072101 023172 21% 048[0.21,0.77] B
Subtotal (95% Cl) 24.0% 0.74[0.60, 0.91] *
Heterogeneity: Tau®= 0.08; Chi*= 38.40, df= 13 (P = 0.0002), = 66%

Testfor overall effect: Z= 2.88 (P = 0.004)

1.3.3 Retrospective and prospective

Dousset 2021 -1.60894 0.2606  20% 0.20[0.12,0.33] Py

Subtotal (95% Cl 2.0% 0.20[0.12,0.33] >
Heterageneity: Mot applicable

Testfor overall effect: Z= 6,18 (P =< 0.00001)

Total (95% CI) 100.0% 0.58[0.51, 0.66] ¢
Heterngeneity: Tau®= 0.15; Chi? = 216.65, df= 68 (P = 0.00001); F= 53% o h ; 5 o

Test for overall effect: 7= 8.32 (P < 0.00001)
Testfar subaraoun differences: Chi 210

2P = 00001

a1 0%

Favours [any ItAEs] Favours [no irAE]
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Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE Weight IV, Random. 95% Cl IV. Random, 95% CI
8.3.1 Retrospective
Abu-Sheih 2019(Endocrine) -0.6501 02999  2.4% 0.52[0.29,0.94] I
Abu-Sheih 2018(Gastrointestinal) -0.5798 0.1591 3% 0.56 [0.41, 0.76] -
Ahu-Sheih 2019(Hepatic) 0.0392 01962  3.0% 1.04[0.71,1.53] -
Abu-Sheih 2018(Pulmonary) -0.6106 05086 1.6% 0.54[0.20,1.47] —
Abu-Sheih 2019(Skiny -0.4416 02959  25% 0.64 [0.36,1.15] /T
Bai 2021 (Exploratory) 04055 02256  2.8% 1.50[0.86, 2.33] "7
Bai 2021 (Validation) 0.0119 0.0978 3.4% 1.01[0.84,1.23] T
Byun 2021 1.19652138 0.57820777  1.3% 3.3111.07,10.28]
Cybulska-Stopa 2021 -0.46463387 0.12310085 33% 0.63 [0.49, 0.80] -
Dick 2016 -0.7985 0.3651 21% 0.45[0.22,0.92]
Dimitriou 2021 (Mon-adjuvant CTLAS) -1.0847 0.4011 2.0% 0.341[0.15,0.74]
Dimitriou 2021 (Mon-adjuvant CTLA4 and PD1) -2.6257 0.5004 1.6% 0.08[0.03,0.21]
Dimitriou 2021 (Non-adjuvant PD1) -1.1332 0.3632  21% 0.32[0.16, 0.66] -
Frelau 2021 {Thyroic) -0.4519918 0.28304728 25% 0.64[0.37,1.11] /T
Frelau 2021 {vitiligo) -0.8675 04239 1.9% 0.42[0.18, 0.96]
Halle 2021 -2.73699863 078860944  0.9% 0.06 [0.01,0.30]
Indini 2019 -0.7487 0.3053 2.4% 0.47[0.26, 0.86]
Karhapaa 2022 -0.35937294 0.2237615  2.8% 0.70[0.45,1.08]
Mesti 2021 -1.42657484 027166161 26% 0.24[0.14,0.41] I
uir 2021 -0.0305 0082 2.4% 0.97 [0.81,1.16] T
MNakamura 2017 -1.4106 0.4158 1.9% 0.24[0.11,0.55]
Namikawa 2020 -0.6421466 595414486 0.0% 0.53[0.00,61559.71] * +
Otsuka 2020 -1.46205864  1.0268151 0E% 0.23[0.03,1.73] —
Suo 2020 -0.2877 0.3081 2.4% 0.75[0.41,1.37] T
Sznol 2017 -1.36933009 036583809  21% 0.25[0.12,0.52] -
Wi 2019 -1.0302044 0.87271492 0.8% 0.36 [0.06,1.97] I
Wy 2020(Grade 1-2) -0.6578 03249 23% 0.52[0.27,0.98] /]
"y 2020(Grade 3-5) 1.44456 0.6884 1.1% 4.24[1.10,16.34]
Yamauchi 2019 -0.0667 04148 1.9% 0.94[0.41,211] b
e 2021 -0.85011847 0.27314947 26% 0.43[0.25,0.73] -
Zhao 2020 -0.652 0.2659 26% 0.52[0.31,0.88] -
Subtotal (95% CIy 65.9% 0.56 [0.46, 0.69] *
Heterogeneity: Tau®=0.21; Chi®= 137.70, df= 30 (P < 0.00001); F=78%
Testfor overall effect Z=5.45 (F < 0.00001)
8.3.2 Prospective and Clinic trial
Biewenga 2021 -0.1301 01207 33% 0.88 [0.69, 1.11] 1
Bisschop 2019(Grade 1-2) -0.4574 0.2407  27% 0.63[0.39,1.01] /]
Bisschop 2019(Grade 3-4) -0.6017 0.2956  2.5% 0.551[0.31,0.88] ]
Bottlagnder 2020 -0.79495107 0.21064696 29% 0.45[0.30, 0.68] -
Chan 2020 -1.0385 03879 2.0% 0.35[0.17,0.76] -
Lang 2018(Colitis) 0.6575 03284  2.3% 1.93[1.01, 3.68] —
Lang 2019(Diarrhea) 0.3365 0.2357 2.8% 1.40[0.88,2.27] s
Robert 2021 -0.0202 01573 31% 0.881[0.72,1.33] T
Sakakida 2019 1.02193685 1.87751647 0.2% 2.78[0.07,110.15] +
Serna-Higuita 2021 (Grade 3-4) 01345 01665  31% 1.14[0.83,1.59] T
Snyders 2019 0.41103808 0.41387139 1.9% 1.41 [0.67,3.39] T
‘famazaki 2017 -1.8326 0.5637 1.4% 0.16[0.05, 0.48]
‘famazaki 2021 -0.73464779 021512236 29% 0.48[0.31,073] —
Subtotal (95% Cly 31.1% 0.77 [0.58, 1.01] L
Heterogeneity: Tau®*= 017, Chi*= 50.44, df=12 (P = 0.00001), F= 76%
Test far averall effect Z=1.88 (P = 0.06)
8.3.3 Retrospective and prospective
Dousset 2021 -1.1087 01842 3.0% 0.33[0.23,0.47] _
Subtotal (95% Cl) 3.0% 0.33[0.23, 0.47] L 4
Heterogeneity: Mot applicable
Testfor overall effect Z=6.02 (P = 0.00001)
Total (95% CI) 100.0% 0.61[0.51, 0.72] +

Heterogeneity: Tau®= 021, Chi®= 210.53, df=44 (P = 0.00001), *=T79%
Testfor overall effect Z=5.84 (P =< 0.00001)
Test for suboroun differences Chif=130F df= 2 (P=0001) F= 24 7%
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10
Favours [no irAE]
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Study or Subarou
14.1Asia
Ben-Betzalel 2019
Byun 2021

Fujisawa 2018
Kobayashi 2020
Muto 2018
Nakamura 2017
Nakano 2020
Namikawa 2020
Okada 2019

Otsuka 2020
Sakakida 2019

Wy 2020(Grade 1-3)
WU 2020(Grade 3-5)
Yamata 2021
Yamauchi 2019
Yamazaki 2017
Yamazaki 2020
Yamazaki 2021
Zhao 2020

Subtotal (95% C1)

Hazard Rat

0315315
1.415336
-2.14871
-1.05481
-1.4663
-1.8515
-0.43819
-1.03199
-4.6052
-2.83106
202119
-0.7032
16347
2.987909
0.4285
-9.59223
-0.7278
-0.72101
0772

Heterogeneity: Tau®= 0.30; Chi*= 47.48, df = 18 (F = 0.0002); F= 62%

Testfor overall effect: Z = 1.86 (P = 0.0)

14.2 Europe
Arheden 2019

Ascierto 2014

Biewenga 2021

Bisschop 2019(Grade 1-2)

Bissehop 2019(Grade 3-4)

Botflaender 2020

Dick 2016

Dirnitriou 2021 {Non-adjuvant CTLAS)
Dimitriou 2021 (Non-adjuvant CTLA# and PD1)
Dirmitriou 2021 {Non-adjuvant PD1)

Dousset 2021

Dunont 2020

Farolfi 2012

Frelau 2021 (Thyroid)

Frelau 2021 (vitiigo)

Ghisoni 2021

Hemando-Catvo 2021

Hua 2016

Indlini 2019

Karhapaa 2022

Lang 2019(Colitis)

Lang 2018(Diarthea)

Serna-Higuita 2021 (Grade 1-2)

Sema-Higuita 2021 (Grade 3-4)

villa-Crespo 2022
ei 2019

e 2021
Yousaf2015
Subtotal (95% CI)
Heterogensity Tau =
Testor overall effect 2= 5,57 (P < 0.00001)

14.3 Americas
Ahu-Sheih 2019(Endacring)

Abu-Sheih 2019 (Gastrointestinal)

Adu-Sheih 2019 (Hepatic)

Adu-Sheih 2019(Pulmanan)

Abu-Sheih 2019(Skiny

Faje 2018

Freeman-Keller 2016

Holstead 2021

Horvat 2015

Ksienski 2021

Ksienski 2022

Rose 2020

Snyders 2019

Su0 2020

Tarhini 2021

Yeung 2021

Subtotal (95% C1)

Heterogensity. Tau® = 0.06; Chi*= 25.95, df= 15 (P
Testfor overall eflect 7= 5.59 (P < 0.00001)

14.4 Others
Bai 2021 (Exploratany)

Bai 2021 (Validation)

Cybulska-topa 2021

Halle 2021

Muir 2021

Rohert 2021

Subtotal (95% C)

Heterageneity: Tau® = 0.13; Ch* = 30.95, o
Testior overall effect: 2= 2.70 (P = 0.007)

Total (95% Cl)

20; Ch = 105.47, df= 27 (P < 0.00001);

5 (P < 0.00001); F

-0.7402
0.01229
-0.2385
-0.408
-0.6767
-0.60881
-0.7897
-1.0081
-1.8389
-0.4732
-1.6084
-0.06392
0171013
-0.9163
-1.4981
-0.6745
-1.5896
867215
-0.9519
-0.07055
0.4511
0.2761
-0.4843
-0.5908
-0,53096
0.408314
1427
-0.93308

-29188
-0.6349
-0.0619
0.0898
-0.5525
-0.6444
-0.9318
-1.0441
-0.50141
-1.0498
-0.3769
-0.71293
-0.4125
-0.2107
-0.1848
11239

=004 F= 42%

-0.2231
-0.462
-0.38086
-2.82205
-0.0534
-0.2576

84

Hazard Ratio
V. Random, 95

1.37 [0.81,2.33]
41210.30, 43.58)
0.12(0.00, 7.58)
0.35 [0.04, 2.95]
0.23(0.08, 0.68]
0.160.03,0.79]
0.65[0.32,1.29]
0.36[0.00, 3.220E1 0]
0.01 (0.0, 0.88]

0,06 [0.00, 1866.62]
01310.00,1671E13]
0.49(0.24,1.02]
51311.29,20.34)
19.84 1152, 269 85]
1.53[0.67, 3.49]

0.0% 0.00[0.00, 1.207E166]

0.48[0.37,0.63]
0.49[0.31,0.77]
0.4 [0.23,0.91]
0.68 [0.46, 1.02]

0.48(0.26, 0.88]
1.010.85,1.189]
0.79[0.58, 1.06]
0.66 [0.51, 0.88]
0.51(0.27,0.97]
0.54(0.25,1.16]
0.450.24, 0.86]
0.37 [0.15,0.89]
0.160.07, 0.36]
0.62(0.29,1.36]
0.20(012,0.33]
0.93 [0.44, 1.98]
1.19(018,7.69]
0.40(0.21,0.78]
0.22[0.07,0.73]
0.56 (0.3, 0.88]
0.200.05, 0.89]

0.0% 0.00[0.00, 4823E175]

SE_Weight
027103 1.9%
1207109 03%
2129561 01%
1091161 03%
0.5647  0.0%
08228 05%
035213 16%
1287266 0.0%
22844 04%
5287315  0.0%
1656582 0.0%
03694 15%
07029 07%
131237 02%
04193 13%

200.0087
013199 26%
023172 21%
0345  16%
15.9%
03128 18%
0081189 28%
01531 26%
01404 26%
03283 17%
03868307  14%
03252 17%
04551 12%
04186 13%
03972 14%
0.2606  20%
038611 1.4%
0953669  04%
03288 17%
06008 08%
02282 22%
0749 06%

210.8191
0378 15%
0320278 17%
0.3769  15%
0.3142  17%
02153 22%
0.2062 18%
0283745 1.9%
0853857  05%
0.2069  23%
0380462  15%
a42%

74%
09807 0.4%
04973 23%
02291 22%
04532 12%
03492 16%
01855  24%
0316313 17%
03146 17%
0199341 23%
04323 13%
02701 20%
0711181 07%
04038 14%
03381 17%
01785 24%
03616 15%
26.7%
0.2606  20%
01078 27%
0132145  26%
0529327 1.0%
01048 27%
02122 22%
13.3%
%

100.0%

Heterogeneity: Taw*= 0.15; Chi*= 216,85, df= 63 (P < 0.00001); I*= 63%

Testfor overall effect: Z = 8.32 (P < 0.00001)
Teatfor subaraun diferences: Chit= 1 18 df

P

B B= 0%

0.39(018,0.81]
0.93[0.50,1.75]
1.57 [0.75,3.28]
1.32(0.71,2.44]
0.61(0.40,0.93]
0.55[0.31,0.99]
0.53(0.30,0.02]
1.50(0.28,8.07]
0.32[0.22,0.48]
0.37 [0.18,0.79]
0.55[0.44, 0.68]

0.05[0.01,0.37]
0.53(0.38,0.78]
0.94 [0.60,1.47]
1.09 [0.45, 2.66]
0.58(0.29,1.14]
0.52[0.36, 0.78]
0.39[0.21,0.73]
0.35[019, 0.65]
0.61 [0.41,0.90]
0.35[0.15,0.82]
0.69[0.40,1.18]
0.49[012,1.98]
0.66 030, 1.48]
0.61[0.42,1.58]
0.62[058,1.17]
0.33 [0.15, 0.66]
0.58[0.48, 0.70]

0.60(0.48,1.33]
0.63[0.51,0.78]
0.68[0.53,0.89]
0.060.02,0.17]
0.95[0.7,1.168]
0.77 [0.51,1.17]
0.63[0.45, 0.88]

058 [0.51, 0.66]

Hazard Ratio
IV, Random, 95% CI

L

0.01 01 1 10

Favours [any IrAEs] Favours [no irAE]

100
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Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
8.4.1 Asia
Byun 2021 110662130 0.67820777  1.3% 3.311.07,10.28)
Nakamura 2017 -1.4106 0.4158  1.9% 0.24[0.11,0.58]
Namikawa 2020 -0.6421466 595414486 00% 053[0.00,61558.71]
Otsuka 2020 -1.46205864  1.0268151 0.6% 0.23[0.03,1.73] —
Sakakida 2019 1.02193685 1.87751647  0.2% 278[0.07,110.15]
Wu 2020(Grade 1-2) -0.6578 03249 23% 0.52[0.27,0.98] /1
Wu 2020(Grade 3-5) 14448 06884  11% 424[1.10,16.34]
‘Yamauchi 2018 -0.0667 04148  1.9% 0.94[0.41,211] T
‘famazaki 2017 -1.8326 05637  1.4% 0.16[0.05, 0.48]
‘famazaki 2021 -0.73464779 021512236 29% 048[0.31,073] -
Zhao 2020 -0.662 02669  26% 0.52[0.31,0.88]
Subtotal (95% CI) 16.2% 0.62[0.38, 1.03]
Heterogeneity. Tau®= 0.39; Chi*= 30.62, df= 10 (P = 0.0007), F=67%
Testfor overall effect Z=1.84 (P = 0.07)
8.4.2 Europe
Biewenga 2021 -0.130 01207  33% 0.88[0.63,1.11] -
Bisschop 2019(Grade 1-2) -0.4574 0.2407  27% 0.63[0.39,1.01] e
Bisschop 2019(Grade 3-4) -0.6017 0.2956  2.5% 0.55[0.31,0.98] ]
Baottlaender 2020 -0.79485107 021064696 29% 0.45[0.30, 0.68] -
Cybulska-Stopa 2021 -0.46463387 012310086 33% 0.63[0.48,0.80] -
Dick 2016 -0.7985 0.3651 21% 0.45[0.22,0.92] I
Dimitriou 2021 {Non-adjuvant CTLA4) -1.0847 0.4011 2.0% 0.34[015,0.74]
Dimitriou 2021 (Non-adjuvant CTLA4 and PD1) -2.5257 05004 16% 0.08[0.03,021]
Dimitriou 2021 (Non-adjuvant PD1) -1.1332 03632 21% 0.32[0.16, 0.66] -
Dousset 2021 -1.1087 01842 3.0% 0.33[0.23,0.47) -
Frelau 2021(Thyroid) -0.4518918 028304728 25% 064 [0.37,1.11] ]
Frelau 2021 {vitiligo) -0.8675 04230 1.0% 0.42[0.1¢,0.98]
Indini 2019 -0.7487 03053 2.4% 0.47 [0.26, 0.66]
Karhapaa 2022 -0.35937294 02237615 28% 0.70[0.45,1.08] 7
Lang 2019(Colitis) 08576 03294  23% 1.83[1.01,368] —
Lang 2019(Diarthea) 0.3365 02357 2.8% 1.40[0.88,2.22)] T
Mesti 2021 -1.42657484 0.27166161 2.6% 0.24[0.14,0.41] -
Serna-Higuita 2021 01345 01665  31% 1.14[0.83,1.59] T
\Wei 2019 -1.0302044 0.87271492  0.8% 0.36 [0.06,1.97] —
‘e 2021 -0.85011847 027314847 256% 0.43[0.25,0.73) T
Subtotal (95% CI) 49.2% 0.54[0.42, 0.69] *
Heterogeneity. Tau?= 0.23; Chi*=909.21, df=19 (P < 0.00001); F=81%
Testfor overall effect Z=4.84 (P < 0.00001)
8.4.3 America
Abu-Sheih 201 9(Endoctine) -0.6501 02999 2.4% 052[0.29,0.94] -/
Abu-Sheih 201 8(Gastrointestinal) -0.5798 0.1591 31% 0.56 [0.41,0.76] -
Abu-Sheih 201 9(Hepatich 0.0392 01962 3.0% 104 071,153 -
Abu-Sheih 2018(Pulmanary) -0.6106 0.5006  1.6% 0.54[0.20,1.47] R
Abu-Sheih 2019(Skiny -0.4416 02958 2.5% 0.64 [0.36,1.15] ]
Snyders 2019 041103808 041387138  19% 1.51[0.67,3.39] 1T
Suo 2020 -0.2877 0.3081 2.4% 0.74[0.41,1.37] -1
Subtotal (95% CI) 16.9% 0.73[0.55, 0.96] *
Heterogeneity. Tau®= 0.06; Chi*=10.80, df= 6 (P = 0.09); F= 44%
Testfor averall effect =227 (P = 0.02)
8.4.4 Others
Bai 2021 (Exploratony) 04085 02256 28% 1.50[0.95,2.33] —
Bai 2021 (Validation) 0.0119 00078 3.4% 1.01 [0.84,1.23] T
Chan 2020 -1.0385 0.3879  2.0% 035[0.17,0.78] -
Halle 2021 -2.73699863 0.78860844  0.9% 0.06[0.01,0.30]
Muir 2021 -0.0305 0092 34% 087 [0.81,1.16] B
Robert 2021 -0.0202 01573 31% 0.88[0.72,1.33] -
Sznol 2017 -1.36833009 036583809  21% 0.25[0.12,0.52) -
Subtotal (95% CI) 17.7% 0.73[0.52, 1.03] <
Heterogeneity. Tau?= 0.14; Chi*= 35.66, df= 6 (P = 0.00001), F= 83%
Testfor overall effect Z=1.79 (P = 0.07)
Total (95% CI) 100.0% 0.61[0.51,0.72] *
Heterogeneity. Tau®= 0.21; Chi*= 210,53, df= 44 (P < 0.00001), F=79% 001 01 1 10 100

Testfor overall effect Z=5.84 (P < 0.00001)

Testfar subaroun differences ChEF=318 df=3(P=0237) F=4 7%,

Favours [any irAEs] Favours [no irAE]
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Hazard Ratio Hazard Ratio
Study or Subgroup Iog[Hazard Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% C1
1.8.1 Anti-PD-1

Arheden 2019 07402 03128 18% 0.48[0.26, 0.88] -

Bai 2021 (Exploraton) 02231 02606 20% 0.80(0.48,1.33] -
Bai 2021 (validation) 0482 01078 28% 0.63(0.51,0.78] -
Ben-Betzalel 2019 0315315 027103 20% 197081, 2.33] T
Bisschop 2019(Grade 1-2) 0408 01404 27% 0.86[0.51, 0.88] —
Bisschop 2019(Crade 3-4) 0677 03283 17% 0.51(0.27, 0.97] —]
Botlaender 2020 -0.60981 0386307  1.5% 0.54(0.25,1.16] ]
Cybulska-Stopa 2021 -0.38086 0132145 27% 0.68(0.53, 0.89] —|
Dimitriou 2021 (Non-adjuvant PD1) 04732 03972 14% 0.62(0.29,1.36] T
Dousset 2021 6004 02606 20% 0.20(0.12, 0.33] —

Dupont 2020 -0.06092 038611 1.5% 0.93(0.44,1.99] T
Freeman-Keller 2016 09316 0316313 18% 0.39(0.21,0.73] —
Holstea 2021 L0441 03146 18% 0.35(0.19, 0.65] —

Hua 2016 -8.67215 2108191  0.0% 0.00(0.00,4.823E175)

Indini 2019 00519 0378 15% 0.30(0.18, 0.81] -
Ksienski 2022 03769 02701 20% 0.69(0.40, 1.16] T
Nakarmura 2017 8515 08228 05% 0.16(0.03, 0.79] —_—
Nakano 2020 043819 035213 16% 0.65(0.32,1.29] T
Marnikawa 2020 -1.03199 1287266 0.0%  0.36 [0.00,3.229E10)

Okarla 2018 4EDS2 22044 01% 0.01[0.00,088 |
Otsuka 2020 283106 5267315  0.0%  0.06[0.00,1866.62)

Robert 2021 02675 02122 23% 0.7 [0.51,1.17] -
Sakakida 2019 202119 1656582 0.0% 0.13[0.00,1.671E13)

Su0 2020 02107 03381 17% 0.81(0.42,1.58] —

W 2020(Grade 1-2) 07032 03094 15% 0.49(0.24, 1.02] -

"l 2020(Grade 3-5) 16347 07029 07% 513(1.29,20.34]

Yamaichi 2019 04285 04193 13% 153 (067, 3.48] T
Yamazaki 2017 -9.59223 2000087  0.0% 0.00 (0.00,1.207E166)

Yamazaki 2021 0TN01 023172 22% 0.49(0.31,0.77] -

Ye 2021 (Oxford-FD1) 00758 0559 09% 0.93(0.31,2.77] — 1
Zhao 2020 0772 0345 18% 0.46[0.23, 0.91]

Subtatal (95% CI) 43.3% 0.61[051,0.72] +
Heterogeneity: Taw = 0.08, ChP = B2.91, df= 30 (P = 0.0008); = 52%

Test for overall effect 2= 5.74 (P < 0.00001)

1.8.2 ANti-CTLA4

Astieo 2014 001229 0081189 29% 1.01 (0.8, 1.19] T
Dick 2016 07807 03262 17% 0.45(0.24, 0.88] —
Dimitriou 2021 (Non-adjuvant CTLAS) L0051 04551 12% 0.37 (0.15, 0.89]

Faje 2019 0B 01855 24% 0.52(0.36, 0.78] —
Farolfi 2011 0171013 0953869  0.4% 1.19(0.18, 7.69]

Horvat 2015 050141 0199341 2.4% 061 [0.41, 0.90] —]
Lang 2019(Colitis) 04511 03769 15% 1.57(0.75, 3.29] T
Lang 2019(Diarthea) 02761 03142 18% 1.32(0.71, 2.44] -
Snyders 2019 04125 04038 14% 0,66 (0.30, 1.48] —
Tarhini 2021 01948 01785 25% 0.82(0.58,1.17] 7
Yarnazaki 2020 07276 013199 27% 0.48(0.37, 0.83] —
Yousaf 2015 -0.98308 0380461  1.5% 0.37 (0.18, 0.79] —
Subtotal (95% CI) 2.3% 0.68[0.52,0.89] *
Heterogeneity: Taur = 0.1.4; Ch*= 45.40, df=11 (P = 0.00001); F'= 76%

Test for overall effect Z= 2.81 (P = 0.005)

1.8.3 ANti-PD-1+ anti-CTLA-4

Dimitiou 2021 (Non-adjuvant CTLAS and PD1) 18380 04186 13% 0.16(0.07, 0.38] —

Fujisawa 2018 L14BT1 2129561 01% 012(000,7.58] |
Ksienski 2021 0498 04323 13% 0.35(0.15,0.82]

Muto 2019 L4863 06547 09% 0.73 (0.0, 0.69]

Y 2021(Oxford-FD1 and CTLAY) 32189 23865 01% 0.04(0.00, 4.30] ————————
Subtotal (95% CI) 3.7% 023[0.14,0.38] >
Heterogeneity: Taur = 0.00; ChF = 236, df= 4 (P = 0.67);F= 0%

Test for overall effect Z= 5.71 (P < 0.00001)

1.8.4 Anti-PD-1/PD-L1 or anti-CTLA-4

Halle 2071 -182205 0529327  1.0% 0.06(0.02,0.17]

Heando-Calvo 2021 5806 0749 06% 0.20(0.05, 0.89]

Kobayashi 2020 106461 1061161 0.3% 0.35(0.04, 2.95] —
Rose 2020 071293 0711181 0% 0.49(0.12, 1.98] —
Subtotal (95% C1) 26% 0.19[0.06, 0.55] ~——
Heterogeneity: Tau" = 0.63; ChP = 6.58, df= 3 (F = 0.09), F= 54%

Test for averall effect 2= 3.07 (P = 0.002)

1.8.5 Anti-PD-1/PD-L1 or anti-CTLA-4 or combination

Abu-Sheih 2019(Endocrine) 20188 09807 04% 005(0.01,037]
Abu-Sheih 2019(Gastrointestinal) 069 01973 24% 0.53(0.36, 0.78] -
Abu-Sioeih 2019(Hepatic) WO 02201 22% 0.94 0,60, 1.47] 1
Abu-Sbeih 2019(Pulmonany) 00838 04532 12% 1.09 [0.45, 2.66] T
Abu-Sheih 2019(Skin) 05525 03402 16% 0.58(0.29,1.14] —
Biewenga 2021 02305 01531 26% 0.79 0.58, 1.06] -
Byun 2021 1415336 1207199 03% 412(0.39, 43.88]

Ghisoni 2021 0S5 02282 22% 0.56 (0.36, 0.88] —
Kathapaa 2022 -0.07055 0320278 1.7% 0.93(0.50,1.75] —

Muir 2021 00534 01048 28% 0.95(0.77, 1.16] T
Villa-Crespo 2022 -0.63996 0263745 1.9% 0.53(0.30, 0.92] —]

Wei 2019 0408314 0853857 05% 1.50(0.28, 8.02] e
Yamada 2021 2987909 131237 02%  19.84[152,25985) E—
Yeung 2021 1238 03616 16% 0.33 (016, 0.68] —
Subtotal (95% CI) 21.5% 0.71[055,0.921 *
Heterogeneity: Tau®= 0.11; Chi= 3532, df=13 (P = 0.0008); = 63%

Testfor overall effect 2= 263 (P = 0.008)

1.8.6 Anti-PD-1 or anti-PD-1+ anti-CTLA-4

Frelau 2021 (Thyroid) 09163 03288 17% 0.40(0.21,0.76] —
Frelau 2021 (Viligo} 4961 06003 08% 0.22(0.07,0.73]

Sema-Higuita 2021 (Grade 1-2) 04943 02153 23% 061 (0.4, 0.93] —]
Serma-Higuita 2021 (Grade 3-4) 0506 02062 18% 0.55(0.31, 0.99] —
Subtotal (95% CI) 6.6% 0.51[0.37,0.69] *
Heterogeneity: Tau = 0.01; ChF =319, df= 3 (P = 0.38); F= 6%

Testfor overall efect 2= 4.33 (P < 0.0001)

Total (95% CI) 100.0% 050052, 0671 ‘
Heterogeneity: Tau = 0.14; Ch= 206.15, df= 69 (P < 0.00001), = 67% bor m o

Test for overall effect Z= 816 (P < 0.00001)
Testfar subaroun diferences: ChiF= 22 09 df= & (P = 0 000&).

77 4%

01
Favaurs [any irAE] - Favours [no ItAE]
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Hazard Ratio Hazard Ratio
Study or Subaroup log[Hazard Ratio] SE_Weight IV, Random. 95% Cl IV, Random. 95% Cl
8.8.1 Anti-PD-1
Bai 2021 (Exploratory) 0.4055 02256 28% 1.50[0.96, 2.33] —_
Bai 2021 {Validation) o0.011a 00878  34% 1.01[0.84,1.23] T
Bisschop 2019(Grade 1-2) -0.4574 0.2407 28% 0.63[0.29,1.01] I
Bisschop 2019(Grade 3-4) -0.6017 02956  25% 0.55[0.31,0.99] I
Bottlagnder 2020 -0.79495107 021064686  2.8% 0.45[0.30, 0.68] -
Chan 2020 -1.0385 03879 21% 0.35[0.17,0.76] I
Cybulska-Stopa 2021 -0.46463387 012310086 3.3% 0.63[0.49,0.80] -
Dimitriou 2021 {Man-adjuvant PD1) -1.1332 03632 22% 0.32[0.16, 0.66] I
Dousset 2021 -1.1087 01942 30% 0.33[0.23,0.47] -
Indini 2019 -0.7487 0.3053  24% 0.47 [0.26, 0.86] -
Makarmura 2017 -1.4106 04158  19% 0.24[0.11,0.55]
Mamikawa 2020 -0.6421466 585414486 00% 0.53[0.00,61559.71] * *
Otsuka 2020 -1.46205864  1.0268151 06% 0.23[0.03,1.73] .
Rohert 2021 -0.0202 01573 31% 0.98[0.72,1.33] T
Sakakida 2019 1.02193685 1.87731647  02% 2.791[0.07,110.15] +
Suo 2020 -0.2877 0.3081 24% 0.75[0.41,1.37] 1
WU 2020(Grade 1-2) -0.6578 03249 23% 0.52[0.27,0.98] I
Wiy 2020(Grade 3-5) 1.4448 06884 11% 4.24 1.10,16.34]
Yamauchi 2018 -0.0667 04148 19% 0.94 [0.41,2.11] D
Yamazaki 2017 -1.8326 05637 1.4% 0.16[0.05, 0.48]
‘famazaki 2021 -0.73464779 021512236 2.9% 0.48[031,0.73] I
Ye 2021{0xford-PD1) -0.2518599 0.49738211 1.6% 0.78[0.29, 2.08] e
Zhao 2020 -0.652 02659 28% 0.52[0.21,0.88] -
Subtotal (95% CI) 49.5% 0.59[0.47,0.74] *
Heterogeneity: Tau® = 0.18; Chi*= 88.42, df= 22 (P < 0.00001); F=75%
Testfor overall effect: Z= 4.52 (P = 0.00001)
8.8.2 Anti-CTLA-4
Dick 2016 -0.7985 0.3651 2.2% 0.45[0.22,0.92] I
Dimitriou 2021 (Non-adjuvant CTLA4) -1.0847 04011 20% 0.34[015,0.74] -
Lang 2019{Calitis) 0.6575 03294 23% 1.93[1.01,32.69] I
Lang 2019(Diarrhea) 0.3365 02357 28% 1.40[0.28,2.22] s
Snyders 2019 0.41103808 041387139  19% 1.51 [0.67,3.39] s
Subtotal (95% CI) 11.2% 0.93[0.49, 1.78] -
Heterogeneity: Tau® = 0.43; Chi*=18.04, df= 4 (P = 0.0008); F=79%
Test for overall effect Z=022 (P=083)
8.8.3 Anti-PD-1 + anti-CTLA-4
Byun 2021 119652138 057820777 1.4% 331 [1.07,10.28]
Dimitriou 2021 (Mon-adjuvant CTLA4 and PD1) -2.5267 05004 18% 0.02[0.03,0.21]
Sznol 2017 -1.36933009 036583809 2.2% 0.25[0.12,0.52] —
Ye 2021{0xford-PD1 and CTLAS) -6.05831158 224910328 01% 0.00[0.00,018] ¥
Subtotal (95% CI) 5.3% 0.22 [0.03, 1.43] —a——
Heterogeneity: Tau? = 2.85; Chi* = 28.07, df= 3 (P = 0.00001); F= 90%
Testfor overall effect Z=153(F=011)
8.8.5 Anti-PD-1/PD-L1 or anti-CTLA-4 or combination
Abu-Bheih 2019(Endocrine) -0.6501 02399  25% 0.52[0.29,0.84] I
Abu-Sheih 2019(Gastrointestinal) -0.5708 01591 3% 0.56 [0.41,0.76] -
Abu-Sbeih 2018{Hepatic) 0.0392 01962  3.0% 1.04[0.71,1.53] -
Abu-8beih 2013(Pulmonary) -0.6106 05096  16% 0.54[0.20,1.47] .
Abu-Sheih 2019(Skin} -0.4416 02958 25% 0.64[0.36,1.15] /T
Biewenga 2021 -0.1301 01207 33% 0.88[069,1.11] I
Halle 2021 -273699863 073860944 0.9% 0.06[0.01, 0.30]
Karhapaa 2022 -0.35037204 02237616 2.8% 0.70[0.45,1.08] I
hesti 2021 -1.42657484 027166161 26% 0.24[014,0.41] —
Muir 2021 -0.0305 0.092 34% 0.97[0.81,1.16] T
Wiei 2018 -1.0202044 0.87271492 0.8% 0.36 [0.06,1.97] _
Subtotal (95% CI) 26.4% 0.61[0.46, 0.81] *
Heterogeneity: Tau®= 0.14; Chi*= 4557, df=10 (P = 0.00001); F= 78%
Testfor overall effect: 2= 3.41 (P = 0.0006)
8.8.6 Anti-PD-1 or anti-PD-1 + anti-CTLA-4
Frelau 2021 (Thyroid) -0.4518918 0.28304728 25% 0.64[037,1.11] /]
Frelau 2021 vitiligo) -0.8675 04239 18% 0.42[0.18, 0.96]
Serna-Higuita 2021{Grade 3-4) 0.1345 01665  31% 1.14[0.83,1.59] T
Subtotal (95% CI) 7.6% 0.74[0.41, 1.31] -
Heterageneity: Tau* = 0.18; Chi*= 681, df=2 (P=0.03); F=71%
Testfor overall effect: 2= 1.03 (P =0.30)
Total (95% CI) 100.0% 0.61[0.52,0.72] +

Heterogeneity: Tau®= 0.21; Chi*= 213.21, df = 45 (P =< 0.00001); *= 79%
Testfor overall effect: Z=5.72 (P = 0.00001)
Testfar subdmun diffarences Chif= 3231 diz 4 P=087 |

0%

001

01
Favours [any irAE]

1

10
Favours [no irAE]

100
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Hazard Ratio Hazard Ratio
Study or Subgroup. log[Hazard Ratiol SE_Weight IV, Random, 95% C1 1V, Random, 95% C1
1.7.1 Ocular melanoma excluded
Arheden 2019 07402 03128 1.8% 0.48[0.26, 0.99] -
Biewenga 2021 02395 01531 28% 0.79 [0.58, 1.06] —
Bisschop 2019(Grade 1-2) 0408 01404 27% 0,66 [0.51, 0.68] —
Bisschop 201 9(Grade 3-4) 06767 03283 1.8% 0.51(0.27,0.97) —
Cybulska-Stapa 2021 038085 0132145  17% 0.68 [0.53, 0.89] -
Dupont 2020 006892 0.38811  15% 0.3 [0.44, 1.99] —
Fujisawa 2018 214871 2120861 04% 0.12(0.00,7.58) &
Hua 2018 267215 2108191  0.0% 0.00 [0.00, 4.823E175]

Tarhini 2021 01948 01785 25% 0.82[0.58,1.17] -
Villa-Crespo 2022 -063996 0.283745  20% 053 [0.30,0.97] -
VW 2020(Grade 1-2) 07032 0.3604  1.6% 0.49(0.24, 1.02) —
\Wu 2020(Grade 3-5) 16347 07029 0.7% 5.13[1.29,20.34]

Yamazaki 2017 -0.50223 2000087  0.0% 0.00 [0.00, 1.207E186]

Yamazaki 2021 0721001 0231727 13% 0.490.31,0.77] —
Subtotal (95% C1) 22.2% 0.67[0.57,0.79] 4+
Heterogeneity: Tau®= 0.02; Chi*= 17.40, df=13 (P = 0.18); F= 25%

Testfor overall effect Z= 4.86 (P < 0.00001)

1.7.2 Ocular melanoma included

Ascierto 2014 0.01229 0081189  2.9% 1.01 [0.86,1.19] r
Bal 2021 (Exploratony) 02231 02608 21% 0.80 0.48,1.33] —
Bai 2021 (Validation) 0462 01078 2.8% 063 [0.51,0.78] -
Byun 2021 1415336 1.207199  0.3% 4.12(0.39, 43 88] —
Dick 2016 07897 03252 1.8% 0.45 (0.24, 0.96] —
Dimitriou 2021(Non-adjuvant CTLA4) 7.750085 3431044  0.0%  2323.63 1000, 3.117E295]

Dirnitriou 2021(Non-acjuvant CTLA4 and PD1) 1022771 3429979 0.0% 27659.10 (0.00, 2.525E296]

Dimitriou 2021(Non-adjuvant PD1) A.0051 04551 1.3% 0.37 [0.15, 0.89] —
Dousset 2021 18389 0.4185  1.4% 0.160.07, 0.36]

Farolfi 2012 04732 03072 1.5% 0.62(0.29, 1.36] —
Holstead 2021 16004 02606 2% 0.20[0.12,0.33] —

Indiini 2019 0171013 0.953869  0.4% 1.19 (018, 7.69) —
Kslenski 2021 0441 03140 1.8% 0.35[0.19, 0.64] —
Ksienski 2022 08519 0378 1.5% 0.39 (018, 0.81] —_—
Lang 2019(Colitis) 10498 0.4313  1.3% 035 [0.15,0.83] I
Lang 2018(Diarthea) 03769 02701 2.0% 0.60 [0.40, 1.16] —7
Muto 2019 04511 03769 16% 1.57 [0.75,9.29] -—
Nakano 2020 02781 0.3142  1.8% 1320071, 2.44] T
Narikawa 2020 14563 05547 1.0% 0.23(0.08, 0.69]

Otsuka 2020 043819 035213 1.7% 0.65[0.32,1.24] —
Serna-Higuita 2021 (Grade 1-2) 103199 1287266 0.0% 0.36 (0.00, 3.229E10]

Serna-Higuita 2021 (Grade 3-4) -283106 6287315  0.0% 0.06(0.00, 1866.62]

Suo 2020 04243 02153 2.3% 0.61 [0.40,0.93] —
Wei 2019 05906 02962 1.9% 055 [0.31,0.99] —
Yamazaki 2020 02107 03381 17% 0.81(0.42, 1.56] —
Zhao 2020 0408314 0.853857 (05% 1.50 028, 8.02] —
Subtotal (95% C1) 35.8% 0.58[0.45,0.73] *
Heterogenelty: Tau®= 0.20; Chi*= 88.51, df= 25 (P < 0.00001); = 72%

Testfor overall effect 2= 4.47 (P < 0.00001)

1.7.3 Unknown

Abu-Sheih 2019(Endocrine) 28188 0.9807  D.4% 005[0.01,037] ¢
AbU-Sheih 2019(Gastrointestinal) 06349 01973 2.4% 0.53(0.36, 0.78] -
Abu-Sheih 2019(Hepatic) 00819 02291 22% 0.94 [0.60,1.47] B
Abu-Sheih 2019(Pulmonary) 00898  0.4532  1.3% 1.00 [0.45, 2.66] —_
Abu-Sheih 2019(SKin) 05525 03482 1.7% 0.58(0.29,1.14] I
Ben-Betzalel 2018 0315315 027103 20% 1.37 [0.81,2.33) B
Bottlaender 2020 060981 0.386307  15% 0.54(0.25,1.16] —
Faje 2018 06444 01855  2.5% 052 [0.26, 0.76] —
Freeman-Keller 2016 09316 0316313 1.8% 0.39(0.21,0.73] —
Frelau 2021 (Thyroic) 09163 03288 1.8% 0.40[0.21,0.76] —
Frelau 2021 (vitiligo) 14981 05008 0.9% 0.22(0.07,0.73)

Ghisoni 2021 05745 02282 2.2% 0.56 [0.36, 0.88] —
Halle 2021 282205 0520327 14% 0.06 [0.02,0.17]

Hernando-Calvo 2021 15896 0748 D.6% 0.200.05, 0.89]

Horvat 2015 050141 0199341 2.4% 0.61[0.41,0.90] -
Karhapaa 2022 007055 0.320278  18% 0.93[0.50, 1.75] —
Kobayashi 2020 -1.05461 1.091161  0.3% 0.35 [0.04, 2.96]

Muir 2021 00834 01048 2.8% 0.95 0.7, 1.16] a
Nakamuta 2017 18515 08228 0.5% 0.16(0.03,0.79)

Okada 2018 46052 22844 0.1% 001(0.00,088
Robert 2021 02575 02122 2.3% 0.77 [051,1.17] -
Rose 2020 071293 0711181 0.7% 0.49[0.12,1.98] —
Sakakida 2019 202119 16.56802  0.0% 0.13(0.00, 1.671E13]

Snyders 2019 04125 04038 1.4% 0.66 (0.30, 1.48] —
Yamada 2021 2987908 1.31237  0.2% 19.84 [1.52, 250 84] -
Yamauchi 2019 04285  0.4193  1.4% 1.53 (067, 3.49] -
e 2021 A7 02088 2.4% 0.32[0.22,0.49] —
Yeung 2021 14238 03616 1.6% 0.33(0.16, 0.66] —_—
Yousaf2015 -098308 0.380462  15% 037 018, 0.79] -
Subtotal (95% CI) 42.0% 0.54[0.43, 0.68] *
Heterageneity: Tau®= 0.23; Chi*= 101.56, df= 28 (P < 0.00001); = 72%

Testfor overall effect Z= 518 (P < 0.00001)

Total (95% Cl 100.0% 059 [0.51,0.67] +
Heteragenelty: Tau®= 0.15; Chi*= 209.38, df= 68 (P < 0.00001); = 68% b o p i s

Testfor overall effect Z= 7.98 (P < 0.00001)
Tectfar subdoroun differences Chif= 7 57 o

N

28y F= 90 B,

Favours [any irAE]

Favours [no itAE]
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Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random. 95% Cl IV, Random, 95% Cl
8.7.1 Ocular melanoma excluded
Biewenga 2021 -0130m 01207 33% 0.88 [0.69,1.11] -
Bisschop 2019(Grade 1-2) -0.4574 0.2407  27% 0.63[0.39,1.01] ]
Bisschop 2019(Grade 3-4) -0.6017 0.2956  24% 0.55[0.31,0.98] /]
Cybulska-Stopa 2021 -0.46463387 012310085 3.3% 0.63[0.49,0.80] -
Wu 2020(Grade 1-2) -0.6578 0.3249 2.3% 0.62[0.27,0.99] ——
Wu 2020({Grade 3-5) 1.4446 0.6884 11% 424 [1.10,16.34]
‘Yamazaki 2017 -1.8326 05637 1.4% 0.16 [0.05,0.48]
Yamazaki 2021 -0.73464779 021512236 2.9% 0.48[0.31,0.73] -
Subtotal (95% CI) 19.4% 0.62 [0.46, 0.84] »>
Heterogeneity: Tau?= 0,10, Chi*= 22,48, df=7 (P=0.002); F=69%
Test for overall effect. Z=3.15 (P = 0.002)
8.7.2 Ocular melanoma included
Bai 2021 (Exploratory) 0.4055 02256 28% 1.50 [0.96, 2.33] —
Bai 2021 (validation) 00119 0.0978  34% 1.01[0.84,1.23] T
Byun 2021 1.19652139 0.57820777 1.3% 3311.07,1028]
Dick 2016 -0.7985 0.3651 21% 0.45[0.22,0.92] I
Dimitriou 2021 (Mon-adjuvant CTLA4) -1.0847 0.4011 20% 0.34[0.15,0.74] -
Dimitriou 2021 (Mon-adjuvant CTLA4 and PD1) -2.5267 05004 16% 0.08[0.03,0.21]
Dimitriou 2021 (Mon-adjuvant PD1) -1.1332 03632  21% 0.32[0.18, 0.66] I
Dousset 2021 -1.1087 01842 30% 0.33[0.23,0.47] -
Indini 2019 -0.7487 0.3053 2.4% 0.47[0.26, 0.86] —
Lang 2019(Colitis) 0.8575 0.3204 2.3% 1.93[1.01, 3.69] I
Lang 2019(Diarrhea) 0.3365 0.2357  28% 1.40[0.88,2.22] s
Mamikawa 2020 -0.6421466 595414486  0.0% 0.53[0.00,61550.71] * *
Otsuka 2020 -1.46205864  1.0268151 0.6% 0.23[0.03,1.73] T
Serna-Higuita 2021 (Grade 3-4) 0.1345 01665  31% 1.14[0.83, 1.59] T
Suo 2020 -0.2877 0.3081 2.4% 0.75[0.41,1.37] T
Sznol 2017 -1.36933009 0.36583809  21% 0.25[0.12,052] I
Wei 2019 -1.0302044 087271492 08% 0.36 [0.086, 1.97] T
Zhao 2020 -0.652 0.2659 2.6% 0.52[0.31,0.89] -
Subtotal (95% CI) 37.4% 0.62 [0.44, 0.88] <
Heterogeneity: Tau®= 0.40; Chi*=112.34, df= 17 (P = 0.00001); F= 85%
Testfor overall effect. Z= 2.69 (P = 0.007)
8.7.3 Unknown
Abu-Sheih 2019(Endocring) -0.6501 0.2999  24% 0.52[0.29,0.94] ]
Abu-Sheih 2019{Gastraintestinal) -0.5793 0.1591 31% 0.56 [0.41,0.76] -
Abu-Sheih 2013¢Hepatic) 0.0382 0.1962 3.0% 1.04[0.71,1.53] T
Ahbu-Sheih 2013(Pulmonary) -0.61068 0.5086 1.6% 0.54[0.20,1.47] - 1
Ahu-Sheih 2019(Skiny -0.4418 0.2058 25% 0.64[0.36,1.15] B
Botlaender 2020 -0.79495107 0.21064696  2.9% 0.45[0.30, 0.68] -
Chan 2020 -1.0385 03878 20% 0.35[0.17,0.76] I
Frelau 2021 (Thyroic) -0.4519918 0.28304728 2.5% 0.64[0.37,1.11] e
Frelau 2021 {¥itiligo) -0.8675 0.4239  19% 0.42[0.18, 0.96]
Halle 2021 -2.73699863 0.78860944 09% 0.06 [0.01,0.30]
Karhapaa 2022 -0.35937284 0.2237615  28% 0.70[0.45, 1.08] ]
Mesti 2021 -1.42657484 027166161 2.6% 0.24[0.14,0.41] E—
Muir 2021 -0.0208 0.082 3.4% 0.97[0.81,1.16] T
Makamura 2017 -1.4108 04158  19% 0.24[0.11, 0.55]
Rohert 2021 -0.0202 01573 31% 0.98[0.72,1.33] T
Sakakida 2019 1.02193685 1.877591647  02% 2.78[0.07,110.14] »
Snyders 2019 0.41103808 0.41387139 1.9% 1.61[0.67,3.39] T
‘famauchi 2019 -0.0667 04148 19% 0.94 [0.41,211] T
e 2021 (Ouford) -0.85011847 0.27314947  26% 0.43[0.25,0.73] —
Subtotal (95% CI) 43.2% 0.58 [0.46, 0.74] *
Heterogeneity: Tau®= 0,17, Chi*= 7214, df=18 (P < 0.00001); F= 75%
Testfor overall effect: 2= 4.46 (P = 0.00001)
Total (95% CI) 100.0% 0.61[0.51,0.72] L 4

- ? = i = = 2= F + + {
Heterageneity: Tau®= 0.21; Chi*= 210.53, df = 44 (P < 0.00001); F=79% o1 01 1 0 100

Testfor overall effect: Z= 5.84 (P = 0.00001)

Test for suboroun differences: Chif= 016 df= 2P =097 F= 0%

Favours [any IrAE]  Favours [no irAE]




image1.tiff
or Subgrou log[Hazard Ratio
Bisschop 2019 -0.6767
Cyhulska-Stopa 2021 0.713302
Farolfi 2012 0171013
Ksienski 2021 -0.5058
Lang 2019 0.7655
Serna-Higuita 2021 -0.5906
Suo 2020 -1.231
Tarhini 2021 -0.68817
Wu 2020 1.6347
Ye 2021 -0.26967
Yousaf 2015 -0.98308
Zhao 2020 1.158678

Total (95% CI)

Heterogeneity: Tau®= 0.38; Chi*= 38.23, df=

Hazard Ratio Hazard Ratio
SE_Weight IV, Random, 95% CI IV, Random, 95% CI

03283 10.7% 0.51[0.27,0.97) ]

0.276735 11.4% 2.04[1.19,3.51)] -
0.953669  4.0% 1.19(0.18, 7.69)

04918 8.4% 0.60[0.23,1.58] .

05299 7.9% 2.15(0.76, 6.07) T

02962 11.1% 0.55[0.31,0.99] ]

05467 7.7% 0.29(0.10, 0.85) E
0.204757 12.3% 0.50 [0.34,0.75) -

07029 6.0% 5.13[1.29,20.34] e
0456624 8.8% 0.76 [0.31,1.87] .
0.380462  9.9% 0.37[0.18,0.79) —_—

1572438  1.8% 3.19(0.15, 69.45]
100.0% 0.81[0.52, 1.26]

11 (P <0.0001); F=71%

0.01 01 10 100

Testfor overall effect 2= 0.93 (P = 0.35) Favours [grade 3-4 irAEs] Favours [no grade 3-4]

Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Bisschop 2019 -0.6017 0.2956 17.6% 0.55(0.31,0.98] -]
Cybulska-Stopa 2021 0.849235 0.282082 17.9% 2.34[1.34, 4.06) ——
Lang 2019 0.6729 04028 146% 1.96 [0.89, 4.32) e
Serma-Higuita 2021 0.1345 0.1665 20.9% 1.14[0.83,1.59] T
Suo 2020 -0.3106 0.4424 136% 0.73[0.31,1.74) R
Wu 2020 1.4446 06884 87% 4.24[1.10,16.34] I
Zhao 2020 1.528071 0.836102 6.7% 4.61[0.90, 23.73] T
Total (95% Cl) 100.0% 1.43[0.86, 2.37] P
Heterogeneity: Tau®= 0.29; Chi*= 21.28, df= 6 (P = 0.002); F=72% o o 3 5 700

Test for overall effect Z=1.39 (P=0.16)

Favours [grade 3-4 ifAEs] Favours [no grade 3-4)




image2.tiff
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Random, 95% CI IV, Random, 95% CI
Freeman-Keller 2016 (Hyperthyroidism) 04722 06832 9.6% 1.60(0.42,6.12) ——
Freeman-Keller 2016 (Hypothyroidism) -1.0236 06526 10.1% 0.36(0.10,1.29] -
Frelau 2021 -09163 03288 18.4% 0.40(0.21,0.76) —
Kobayashi 2020 1.466248 0628547 10.6% 4.33[1.26,14.85) -
Muir 2021 -0.0534 01048 246% 0.95(0.77,1.16] -
Sakakida 2019 -2.02119 16.56582  0.0% 0.13(0.00,1.671E13) * g
‘Yamauchi 2019 0.4285 04193 157% 1.53[0.67, 3.49) T
‘Yamazaki 2021 0.824936 06084 11.0% 2.28(0.69,7.52) T
Total (95% CI) 100.0% 1.07 [0.64, 1.81] ?
Heterogeneity: Tau®= 0.28; Chi*= 18.95, df= 7 (P = 0.008); F= 63% 0 o1 051 T 150 1nn=
Test for overall effect: Z= 0.27 (P = 0.79) Favours [thyroid ifAEs] Favours [no thyroid irAEs]
B Hazard Ratio Hazard Ratio

Study or Subgroup __log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Frelau 2021 -0.45199 0.283047 86%  0.64(0.37,1.11]
Muir 2021 -0.0305 0092 81.4%  097(0.81,1.16)
Sakakida 2019 1.021937 1.877516  0.2% 2.78(0.07,110.15) *
Yamauchi 2019 -0.0667 04148 4.0% 0.94 [0.41, 2.11] - T
Yamazaki 2021 -0.5832 0.345128 58% 0.56 [0.28,1.10] |
Total (95% CI) 100.0%  0.91[0.77, 1.07] ﬁ

ity Chif= = = F= ; + T + {
Heterogeneity: Chi*= 4.44, df= 4 (P = 0.35), F=10% 0.01 01 10 100

Test for overall effect Z=1.18 (P =0.24)

Favours [thyroid irAEs] Favours [no thyroid irAEs]
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