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Hazard Ratio Hazard Ratio
AMMMM_SEMJMdom 95% Cl 1IV. Random. 95% Cl

1.10.1 Endocrine irAEs

Faje2018 -0.6349 0.1973 10.8% 0.53 [0.36, 0.78]
Fujisawa2018 -1.2379 0.1409 11.2% 0.29 [0.22, 0.38]
Haratani2018 -0.6852 1.4933 2.0% 0.50 [0.03, 9.41]
Kim2017 -2.2073 1.0836 3.3% 0.11[0.01, 0.92]
Ricciuti2019 -0.7985 0.2421 10.4% 0.45[0.28, 0.72]
Subtotal (95% Cl) 37.6% 0.39 [0.27, 0.56]

Heterogeneity: Tau? = 0.07; Chi? = 8.25, df =4 (P = 0.08); I> = 52%
Test for overall effect: Z = 5.06 (P < 0.00001)

1.10.2 Skin and Vitiligo

Freeman-Keller2016 -0.8604 0.2828 10.0% 0.42[0.24, 0.74]
Haratani2018 -1.5654 0.7401 5.3% 0.21[0.05, 0.89]
Hua2016 0.1044 0.0584 11.6% 1.11[0.99, 1.24] i
Nakamura2016 -1.8326 0.8147  4.8% 0.16 [0.03, 0.79]
Ricciuti2019 -0.2231 0.2823 10.0% 0.80 [0.46, 1.39] I
Teraoka2017 -1.0788 0.2458 10.3% 0.34 [0.21, 0.55]
Wen2017 -0.7765 0.2354 10.4% 0.46 [0.29, 0.73]
Subtotal (95% CI) 62.4% 0.48 [0.28, 0.84]

Heterogeneity: Tau? = 0.41; Chi? = 51.58, df = 6 (P < 0.00001); I> = 88%
Test for overall effect: Z = 2.60 (P = 0.009)
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Test for subaroup differences: Chi? = 0.45. df = 1 (P = 0.50). I> = 0%

Hazard Ratio Hazard Ratio
B —Study or Subgroup __log[Hazard Ratio] _ SE Weight V. Random, 95% Cl 1V, Random, 95% CI
Freeman-Keller2016 -0.6349 0.1436 48.6% 0.53 [0.40, 0.70] i
Lisberg2018 -0.2877 0.1311  51.4% 0.75[0.58, 0.97] i
Total (95% ClI) 100.0% 0.63 [0.45, 0.89] ———

Heterogeneity: Tau? = 0.04; Chi? = 3.19, df = 1 (P = 0.07); I* = 69%

Test for overall effect: Z = 2.63 (P = 0.009) 05 07 L 15 -

Favours more irAEs Favours no irAEs

Supplemental Figure 1 The predictive effect of specific irAEs(endocrine irAEs, and skin and

vitiligo irAEs) versus no irAEs on OS



! Any irAEs No irAEs Hazard Ratio Hazard Ratio

1% Cl IV, Random, 95% CI
1.8.1 NSCLC
Haratani2018 -1.2658 0.5239 69 65 8.4% 0.28 [0.10, 0.79]
Kim2017 -2.2073 1.2234 19 39 25% 0.11[0.01,121] — |
Kothari2017 -0.1054 0.5605 28 147  78% 0.90 [0.30, 2.70) _
Lisberg2018 -0.7954 0.2261 39 58 15.1% 0.45[0.29, 0.70]
Pawel2017 -0.2357 0.1404 132 293 17.0% 0.79 [0.60, 1.04]
Ricciuti2019 -1.1087 0.1842 85 110 16.1% 0.33[0.23, 0.47]
Rogado2018 0.5878 0.4137 10 30 10.6% 1.80 [0.80, 4.05) =
Teraoka2017 -0.1054 0.2242 19 24 151% 0.90 [0.58, 1.40] =
Toi2017 -1.1712 0.5773 29 41 75% 0.31[0.10, 0.96]
Subtotal (95% CI) 430 807 100.0% 0.58 [0.39, 0.87]

Heterogeneity: Tau? = 0.23; Chi* = 32.11, df = 8 (P < 0.0001); I* = 75%
Test for overall effect: Z = 2.66 (P = 0.008)

1.8.2 Melanoma

Faje2018 -0.6349 0.1973 64 216 11.6% 0.53 [0.36, 0.78]
Freeman-Keller2016 -0.3425 0.0859 101 47 14.9% 0.71[0.60, 0.84]
Fujisawa2018 -1.8326 0.8147 47 13 21% 0.16 [0.03, 0.79]
Horvat2015 -0.4308 0.1238 254 44 13.9% 0.65[0.51, 0.83]
Hua2016 0.1044 0.0584 17 50 15.5% 1.11[0.99, 1.24] "
Indini2019 -0.9416 0.3945 102 Al 6.3% 0.39[0.18, 0.85]
Mian2016 -0.3285 0.16 510 348 128% 0.72[0.53, 0.99]
Nakamura2016 -0.0101 0.1696 9 26 12.5% 0.99[0.71, 1.38] r~
Wen2017 -0.7765 0.2354 35 17 104% 0.46 [0.29, 0.73]
Subtotal (95% CI) 1139 832 100.0% 0.68 [0.53, 0.87]

Heterogeneity: Tau? = 0.10; Chi? = 52.47, df = 8 (P < 0.00001); I* = 85%
Test for overall effect: Z = 3.06 (P = 0.002)

1.8.3 Multiple cancers
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Fujii2018 -0.5108 0.3537 98 192 44.0% 0.60 [0.30, 1.20]
Judd2017 -1.4697 0.1251 64 160 56.0% 0.23[0.18, 0.29]
Subtotal (95% CI) 162 352 100.0% 0.35[0.14, 0.89]

Heterogeneity: Tau? = 0.39; Chi* = 6.53, df = 1 (P = 0.01); I = 85%
Test for overall effect: Z = 2.20 (P = 0.03)
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Test for subaroup differences: Chi? =2.00. df =2 (P =0.37). P=0.1%

Any irAEs No irAEs Hazard Ratio Hazard Ratio

B o] SE Total Total Weight 1V, Random, 95% Cl IV, Random, 95% CI

1.9.1 NSCLC

Haratani2018 -0.6444 0.3081 69 65 11.7% 0.52 [0.29, 0.96] |

Kim2017 -0.9676 0.4104 19 39 86% 0.38[0.17, 0.85] S

Kothari2017 0.2624 0.6014 28 147  5.0% 1.30 [0.40, 4.23] -n=:___

Lisberg2018 -0.9589 0.2267 39 58 14.9% 0.38 [0.25, 0.60] T

Ricciuti2019 -0.8916 0.1594 85 110 17.8% 0.41[0.30, 0.56] ==

Rogado2018 0.4637 0.4186 10 30 84% 1.59[0.70, 3.61] =

Sato2018 -2.3026 0.6675 1" 27 43% 0.10[0.03, 0.37]

Teraoka2017 -1.0498 0.1139 19 24 196% 0.35[0.28, 0.44] i

Toi2018 -0.844 0.3657 28 42 98% 0.43[0.21, 0.88] |

Subtotal (95% CI) 308 542 100.0% 0.45[0.33, 0.61] <&

Heterogeneity: Tau? = 0.11; Chi* = 21.28, df = 8 (P = 0.006); I = 62%

Test for overall effect: Z = 5.16 (P < 0.00001)

1.9.2 Melanoma

Horvat2015 -0.0408 0.1059 254 44  38.5% 0.96 [0.78, 1.18] -

Indini2019 -0.755 0.3021 102 71 326% 0.47 [0.26, 0.85) =

Nakamura2016 -1.4271  0.398 9 26 28.9% 0.24[0.11, 0.52) —

Subtotal (95% CI) 365 141 100.0% 0.51[0.23, 1.15] i

Heterogeneity: Tau? = 0.43; Chi* = 15.14, df = 2 (P = 0.0005); I* = 87%

Test for overall effect: Z = 1.63 (P = 0.10)

1.9.3 Multiple cancers

Fuijii2018 -0.9163 0.3537 98 192 39.1% 0.40 [0.20, 0.80) =

Judd2017 -0.2107 0.1282 64 160 60.9% 0.81[0.63, 1.04] |l

Subtotal (95% CI) 162 352 100.0% 0.61[0.31,1.21] -

Heterogeneity: Tau? = 0.18; Chi* = 3.52, df = 1 (P = 0.06); I* = 72%

Test for overall effect: Z = 1.41 (P = 0.16)
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Test for subaroun differences: Chi = 0.69. df = 2 (P = 0.71). I = 0% 9 e

Supplemental Figure 2 Subgroup analysis of OS and PFS with regard to cancer types. A, OS; B,
PFS



1.4.1 Nivolumab
Freeman-Keller2016
Fujii2018
Haratani2018
Judd2017
Kothari2017
Nakamura2016
Ricciuti2019
Rogado2018
Teraoka2017
Toi2017

Subtotal (95% CI)

Any irAEs No irAEs

Heterogeneity: Tau? = 0.37; Chi = 93.59, df = 9 (P < 0.00001); I* = 90%
Test for overall effect: Z = 2.49 (P = 0.01)

1.4.2 Ipilimumab
Faje2018
Horvat2015
Mian2016
Subtotal (95% ClI)

Heterogeneity: Tau? = 0.00; Chi? = 1.47, df = 2 (P = 0.48); I = 0%
Test for overall effect: Z = 5.02 (P < 0.00001)

1.4.3 Other
Fujisawa2018
Indini2019
Kim2017
Lisberg2018
Pawel2017
Wen2017
Subtotal (95% ClI)

] SE Total

-0.3425 0.0859 101 47
0.5108 0.3537 98 192
-1.2658 0.5239 69 65
-1.4697 0.1251 64 160
-0.1054 0.5605 28 147
-0.0101 0.1696 9 26
-1.1087 0.1842 85 110
0.5878 0.4137 10 30
0.1054 0.2242 19 24
-1.1712 05773 29 41

512 842
-0.6349 0.1973 64 216
-0.4308 0.1238 254 44
0.3285 0.16 510 348

828 608
-1.8326 0.8147 47 13
0.9416 0.3945 102 71
22073 1.2234 19 39
-0.7954 0.2261 39 58
-0.2357 0.1404 132 293
0.7765 0.2354 35 17

374 491

Heterogeneity: Tau? = 0.12; Chi? = 12.39, df = 5 (P = 0.03); I* = 60%
Test for overall effect: Z = 3.65 (P = 0.0003)

Test for subarouo differences: Chi? = 1.88. df = 2 (P = 0.39). I? = 0%

1.5.1 Nivolumab
Haratani2018
Kothari2017
Nakamura2016
Ricciuti2019
Rogado2018
Sato2018
Teraoka2017
Toi2018

Subtotal (95% Cl)

-0.6444 0.3081 69
0.2624 0.6014 28
-1.4271  0.398 9
-0.8916 0.1594 85
0.4637 0.4186 10
-2.3026 0.6675 1
-1.0498 0.1139 19
-0.844 0.3657 28

259

Heterogeneity: Tau? = 0.16; Chi? = 22.88, df = 7 (P = 0.002); I* = 69%
Test for overall effect: Z = 4.29 (P < 0.0001)

1.5.2 Other
Fuijii2018
Horvat2015
Indini2019
Judd2017
Kim2017
Lisberg2018
Subtotal (95% Cl)

-0.9163 0.3537 98
-0.0408 0.1059 254
-0.755 0.3021 102
-0.2107 0.1282 64
-0.9676 0.4104 19
-0.9589 0.2267 39

576

Heterogeneity: Tau? = 0.14; Chi? = 22.86, df = 5 (P = 0.0004); I* = 78%
Test for overall effect: Z = 3.05 (P = 0.002)

Test for subaroup differences: Chi? = 0.91. df = 1 (P = 0.34). I’ = 0%

Supplemental Figure 3 Subgroup analysis of OS and PFS with regard to immune checkpoint

inhibitors. A, OS; B, PFS
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Hazard Ratio

Hazard Ratio

% Cl 1V, Random, 95% CI
1.6.1 Asia
Fujisawa2018 -1.8326 0.8147 47 13  6.8% 0.16 [0.03, 0.79]
Haratani2018 -1.2658 0.5239 69 65 121% 0.28 [0.10, 0.79] s,
Kim2017 -2.2073 1.2234 19 39 35% o011[0.01,121] — |
Nakamura2016 -0.0101 0.1696 9 26 23.6% 0.99[0.71, 1.38] &
Teraoka2017 -0.1054 0.2242 19 24 218% 0.90 [0.58, 1.40] -
T0i2017 -1.1712 0.5773 29 41 10.8% 0.31[0.10, 0.96] . R
Wen2017 -0.7765 0.2354 35 17 21.4% 0.46 [0.29, 0.73] SE
Subtotal (95% ClI) 227 225 100.0% 0.51[0.31, 0.83] >
Heterogeneity: Tau? = 0.23; Chi* = 19.18, df = 6 (P = 0.004); I* = 69%
Test for overall effect: Z = 2.73 (P = 0.006)
1.6.2 North America
Faje2018 -0.6349 0.1973 64 216 11.5% 0.53[0.36, 0.78] i
Freeman-Keller2016 -0.3425 0.0859 101 47 13.4% 0.71[0.60, 0.84] ). 2
Fuijii2018 -0.5108 0.3537 98 192 8.3% 0.60 [0.30, 1.20] = i
Horvat2015 -0.4308 0.1238 254 44 12.9% 0.65[0.51, 0.83] s
Judd2017 -1.4697 0.1251 64 160 12.9% 0.23[0.18, 0.29] L
Kothari2017 -0.1054 0.5605 28 147  52% 0.90 [0.30, 2.70] -
Lisberg2018 -0.7954 0.2261 39 58 10.9% 0.45[0.29, 0.70] =~
Mian2016 -0.3285  0.16 510 348 12.3% 0.72[0.53, 0.99] =
Pawel2017 -0.2357 0.1404 132 293 12.6% 0.79 [0.60, 1.04] B
Subtotal (95% CI) 1290 1505 100.0% 0.57 [0.41, 0.78] L 4
Heterogeneity: Tau? = 0.19; Chi* = 69.71, df = 8 (P < 0.00001); I* = 89%
Test for overall effect: Z = 3.54 (P = 0.0004)
1.6.3 Europe
Hua2016 0.1044 0.0584 17 50 28.4% 1.11[0.99, 1.24] o
Indini2019 -0.9416 0.3945 102 71 225% 0.39[0.18, 0.85] S
Ricciuti2019 -1.1087 0.1842 85 110 27.0% 0.33[0.23, 0.47] -
Rogado2018 0.5878 0.4137 10 30 22.1% 1.80 [0.80, 4.05] S
Subtotal (95% CI) 214 261 100.0% 0.70 [0.32, 1.57] -
Heterogeneity: Tau? = 0.58; Chi* = 47.07, df = 3 (P < 0.00001); I* = 94%
Test for overall effect: Z = 0.86 (P = 0.39)
0.01 0.1 1 10 100
Test for subaroup differences: Chi? = 0.46. df = 2 (P = 0.79). I = 0% FavolrsiAnyIeAES: FavoursiNa kAEs
B Any irAEs No irAEs Hazard Ratio Hazard Ratio
% Cl 1V, Random, 95% Cl
1.7.1 Asia
Haratani2018 -0.6444 0.3081 69 65 15.9% 0.52[0.29, 0.96] |
Kim2017 -0.9676 0.4104 19 39 99% 0.38[0.17, 0.85] =
Nakamura2016 -1.4271  0.398 9 26 10.5% 0.24[0.11, 0.52] e
Sato2018 -2.3026 0.6675 1 27 41% 0.10[0.03, 0.37]
Teraoka2017 -1.0498 0.1139 19 24 475% 0.35[0.28, 0.44] -
Toi2018 -0.844 0.3657 28 42 121% 0.43[0.21, 0.88] _
Subtotal (95% Cl) 155 223 100.0% 0.35[0.27, 0.46] L 4
Heterogeneity: Tau? = 0.03; Chi* = 6.50, df = 5 (P = 0.26); I = 23%
Test for overall effect: Z = 7.46 (P < 0.00001)
1.7.2 North America
Fujii2018 -0.9163 0.3537 98 192 12.7% 0.40 [0.20, 0.80] s
Horvat2015 -0.0408 0.1059 254 44 376% 0.96 [0.78, 1.18] *
Judd2017 -0.2107 0.1282 64 160 34.5% 0.81[0.63, 1.04] Bl
Kothari2017 0.2624 0.6014 28 147  53% 1.30 [0.40, 4.23] R - T
Rogado2018 0.4637 0.4186 10 30 9.8% 1.59(0.70, 3.61] 2 =
Subtotal (95% Cl) 454 573 100.0% 0.87 [0.65, 1.16] &
Heterogeneity: Tau? = 0.05; Chi* = 8.48, df = 4 (P = 0.08); I* = 53%
Test for overall effect: Z = 0.98 (P = 0.33)
1.7.3 Europe
Indini2019 -0.755 0.3021 102 71 33.0% 0.47 [0.26, 0.85] —
Ricciuti2019 -0.8916 0.1594 85 110 40.1% 0.41[0.30, 0.56] -
Rogado2018 0.4637 0.4186 10 30 26.9% 1.59[0.70, 3.61] =% -
Subtotal (95% CI) 197 211 100.0% 0.62[0.31, 1.23] e
Heterogeneity: Tau? = 0.28; Chi* = 9.17,df =2 (P = 0.01); I = 78%
Test for overall effect: Z = 1.38 (P = 0.17)
0.05 0.2 1 5 20

Test for subaroun differences: Chi? = 19.68. df = 2 (P < 0.0001). I? = 89.8%

Supplemental Figure 4 Subgroup analysis of overall survival and progression free survival with

regard to region. A, OS; B, PFS
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Supplemental Figure 5 Funnel plot for detecting publication bias. A, OS; B, PFS; C, ORR



Supplemental Table 1 Search strategy used in PubMed database

Search Sort ) .
Query Filters Search Details Results
number By

(Ccecceeeccceecceeeccceecceeccceeecceeeccceeccccccc immuneAll Fields] OR “immuned”[All Fields])
OR "immunes"[All Fields]) OR "immunisation"[All Fields]) OR "vaccination"[MeSH Terms])

OR "vaccination"[All Fields]) OR "immunization"[All Fields]) OR "immunization"[MeSH
Terms]) OR "immunisations"[All Fields]) OR "immunizations"[All Fields]) OR
"immunise"[All Fields]) OR "immunised"[All Fields]) OR "immuniser"[All Fields]) OR
"immunisers"[All Fields]) OR "immunising"[All Fields]) OR "immunities"[All Fields]) OR
"immunity"[MeSH Terms]) OR "immunity"[All Fields]) OR "immunization s"[All Fields]) OR
"immunize"[All Fields]) OR "immunized"[All Fields]) OR "immunizer"[All Fields]) OR
"immunizers"[All Fields]) OR "immunizes"[All Fields]) OR "immunizing"[All Fields]) OR
"vaccin"[Supplementary Concept]) OR "vaccin"[All Fields]) OR "vaccinable"[All Fields]) OR
"vaccinal"[All Fields]) OR "vaccinate"[All Fields]) OR "vaccinated"[All Fields]) OR
"vaccinates"[All Fields]) OR "vaccinating"[All Fields]) OR "vaccinations"[All Fields]) OR

5 #land#2and#3 Humans "vaccination s"[All Fields]) OR "vaccinator"[All Fields]) OR "vaccinators"[All Fields]) OR 452
"vaccine s"[All Fields]) OR "vaccined"[All Fields]) OR "vaccines"[MeSH Terms]) OR
"vaccines"[All Fields]) OR "vaccine"[All Fields]) OR "vaccins"[All Fields]) AND (((("cell
cycle checkpoints"[MeSH Terms] OR (("cell"[All Fields] AND "cycle"[All Fields]) AND
"checkpoints"[All Fields])) OR "cell cycle checkpoints"[All Fields]) OR "“checkpoint"[All
Fields]) OR "checkpoints"[All Fields]) AND ((((("antagonists and inhibitors"[MeSH
Subheading] OR ("antagonists"[All Fields] AND "inhibitors"[All Fields])) OR "antagonists and
inhibitors"[All Fields]) OR "inhibitors"[All Fields]) OR "inhibitor"[All Fields]) OR "inhibitor
s"[All Fields])) OR (((((((cccceeeccceeeccccceececccceecccccc("immune”[All Fields] OR
"immuned"[All Fields]) OR "immunes"[All Fields]) OR "immunisation"[All Fields]) OR
"vaccination"[MeSH Terms]) OR "vaccination"[All Fields]) OR "immunization"[All Fields])
OR "immunization"[MeSH Terms]) OR "immunisations"[All Fields]) OR "immunizations"[All
Fields]) OR "immunise"[All Fields]) OR "immunised"[All Fields]) OR “immuniser"[All




Fields]) OR "immunisers"[All Fields]) OR "immunising"[All Fields]) OR "immunities"[All
Fields]) OR "immunity"[MeSH Terms]) OR "immunity"[All Fields]) OR "immunization s"[All
Fields]) OR "immunize"[All Fields]) OR "immunized"[All Fields]) OR "immunizer"[All
Fields]) OR "immunizers"[All Fields]) OR "immunizes"[All Fields]) OR "immunizing"[All
Fields]) OR "vaccin"[Supplementary Concept]) OR "vaccin"[All Fields]) OR "vaccinable"[All
Fields]) OR "vaccinal"[All Fields]) OR "vaccinate"[All Fields]) OR "vaccinated"[All Fields])
OR "vaccinates"[All Fields]) OR "vaccinating"[All Fields]) OR "vaccinations"[All Fields]) OR
"vaccination s"[All Fields]) OR "vaccinator"[All Fields]) OR "vaccinators"[All Fields]) OR
"vaccine s"[All Fields]) OR "vaccined"[All Fields]) OR "vaccines"[MeSH Terms]) OR
"vaccines"[All Fields]) OR "vaccine"[All Fields]) OR "vaccins"[All Fields]) AND (((("cell
cycle checkpoints"[MeSH Terms] OR ((“cell"[All Fields] AND "cycle"[All Fields]) AND
"checkpoints"[All Fields])) OR "cell cycle checkpoints"[All Fields]) OR "checkpoint"[All
Fields]) OR "checkpoints"[All Fields]) AND ((("blockade"[All Fields] OR "blockaded"[All
Fields]) OR "blockades"[All Fields]) OR "blockading"[All Fields]))) OR ("PD-1"[All Fields]
AND ((((("antagonists and inhibitors"[MeSH Subheading] OR ("antagonists"[All Fields] AND
"inhibitors"[All Fields])) OR "antagonists and inhibitors"[All Fields]) OR "inhibitors"[All
Fields]) OR "inhibitor"[All Fields]) OR "inhibitor s"[All Fields]))) OR ("PD-L1"[All Fields]
AND ((((("antagonists and inhibitors"[MeSH Subheading] OR ("antagonists"[All Fields] AND
"inhibitors"[All Fields])) OR "antagonists and inhibitors"[All Fields]) OR "inhibitors"[All
Fields]) OR "inhibitor"[All Fields]) OR "inhibitor s"[All Fields]))) OR "anti-PD-1"[All Fields])
OR "anti-PD-L1"[All Fields]) OR (("nivolumab”[MeSH Terms] OR "nivolumab"[All

Fields]) )) OR ("pembrolizumab”[Supplementary Concept] OR "pembrolizumab”[All Fields]))
OR ("atezolizumab"[Supplementary Concept] OR "atezolizumab"[All Fields])) OR
("ipilimumab”[MeSH Terms] OR "ipilimumab"[All Fields])) OR
("durvalumab”[Supplementary Concept] OR "durvalumab”[All Fields])) AND
(((C*'Immune-related"[All Fields] AND (("adverse"[All Fields] OR "adversely"[All Fields]) OR
"adverses"[All Fields]) AND ((“event"[All Fields] OR "event s"[All Fields]) OR "events"[All
Fields])) OR "irAEs"[All Fields]) OR "irAE"[All Fields]) OR (((("immunotherapy"[MeSH




4 #land#2and #3

Terms] OR "immunotherapy"[All Fields]) OR "immunotherapies"[All Fields]) ) AND
"treatment-related"[All Fields] AND (("adverse"[All Fields] OR "adversely"[All Fields]) OR
"adverses"[All Fields]) AND (("event"[All Fields] OR "event s"[All Fields]) OR "events"[All
Fields])))) AND "3"[All Fields]

(Cceeccceeecccceeecccceeecccceeecccceeecccceeccccccimmune[All Fields] OR “immuned”[All Fields])
OR "immunes"[All Fields]) OR "immunisation"[All Fields]) OR "vaccination"[MeSH Terms])
OR "vaccination"[All Fields]) OR "immunization"[All Fields]) OR "immunization"[MeSH
Terms]) OR "immunisations"[All Fields]) OR "immunizations"[All Fields]) OR
"immunise"[All Fields]) OR "immunised"[All Fields]) OR "immuniser"[All Fields]) OR
"immunisers"[All Fields]) OR "immunising"[All Fields]) OR "immunities"[All Fields]) OR
"immunity"[MeSH Terms]) OR "immunity"[All Fields]) OR "immunization s"[All Fields]) OR
"immunize"[All Fields]) OR "immunized"[All Fields]) OR "immunizer"[All Fields]) OR
"immunizers"[All Fields]) OR "immunizes"[All Fields]) OR "immunizing"[All Fields]) OR
"vaccin"[Supplementary Concept]) OR "vaccin"[All Fields]) OR "vaccinable"[All Fields]) OR
"vaccinal"[All Fields]) OR "vaccinate"[All Fields]) OR "vaccinated"[All Fields]) OR
"vaccinates"[All Fields]) OR "vaccinating"[All Fields]) OR "vaccinations"[All Fields]) OR
"vaccination s"[All Fields]) OR "vaccinator"[All Fields]) OR "vaccinators"[All Fields]) OR
"vaccine s"[All Fields]) OR "vaccined"[All Fields]) OR "vaccines"[MeSH Terms]) OR
"vaccines"[All Fields]) OR "vaccine"[All Fields]) OR "vaccins"[All Fields]) AND (((("cell
cycle checkpoints"[MeSH Terms] OR (("cell"[All Fields] AND "cycle"[All Fields]) AND
"checkpoints"[All Fields])) OR "cell cycle checkpoints"[All Fields]) OR "“checkpoint"[All
Fields]) OR "checkpoints"[All Fields]) AND ((((("antagonists and inhibitors"[MeSH
Subheading] OR ("antagonists"[All Fields] AND "inhibitors"[All Fields])) OR "antagonists and
inhibitors"[All Fields]) OR "inhibitors"[All Fields]) OR "inhibitor"[All Fields]) OR "inhibitor
s"[All Fields])) OR (((((((Ccccccccccececccceeecccceecccccccc(*immune”[All Fields] OR
"immuned"[All Fields]) OR "immunes"[All Fields]) OR "immunisation"[All Fields]) OR
"vaccination"[MeSH Terms]) OR "vaccination"[All Fields]) OR "immunization"[All Fields])
OR "immunization"[MeSH Terms]) OR "immunisations"[All Fields]) OR "immunizations"[All
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Fields]) OR "immunise"[All Fields]) OR "immunised"[All Fields]) OR "immuniser"[All
Fields]) OR "immunisers"[All Fields]) OR "immunising"[All Fields]) OR "immunities"[All
Fields]) OR "immunity"[MeSH Terms]) OR "immunity"[All Fields]) OR "immunization s"[All
Fields]) OR "immunize"[All Fields]) OR "immunized"[All Fields]) OR "immunizer"[All
Fields]) OR "immunizers"[All Fields]) OR "immunizes"[All Fields]) OR "immunizing"[All
Fields]) OR "vaccin"[Supplementary Concept]) OR "vaccin"[All Fields]) OR "vaccinable"[All
Fields]) OR "vaccinal"[All Fields]) OR "vaccinate"[All Fields]) OR "vaccinated"[All Fields])
OR "vaccinates"[All Fields]) OR "vaccinating"[All Fields]) OR "vaccinations"[All Fields]) OR
"vaccination s"[All Fields]) OR "vaccinator"[All Fields]) OR "vaccinators"[All Fields]) OR
"vaccine s"[All Fields]) OR "vaccined"[All Fields]) OR "vaccines"[MeSH Terms]) OR
"vaccines"[All Fields]) OR "vaccine"[All Fields]) OR "vaccins"[All Fields]) AND (((("cell
cycle checkpoints"[MeSH Terms] OR (("cell"[All Fields] AND "cycle"[All Fields]) AND
"checkpoints"[All Fields])) OR "cell cycle checkpoints"[All Fields]) OR "checkpoint"[All
Fields]) OR "checkpoints"[All Fields]) AND ((("blockade"[All Fields] OR "blockaded"[All
Fields]) OR "blockades"[All Fields]) OR "blockading"[All Fields]))) OR ("PD-1"[All Fields]
AND ((((("antagonists and inhibitors"[MeSH Subheading] OR ("antagonists"[All Fields] AND
"inhibitors"[All Fields])) OR "antagonists and inhibitors"[All Fields]) OR "inhibitors"[All
Fields]) OR "inhibitor"[All Fields]) OR "inhibitor s"[All Fields]))) OR ("PD-L1"[All Fields]
AND ((((("antagonists and inhibitors"[MeSH Subheading] OR ("antagonists"[All Fields] AND
"inhibitors"[All Fields])) OR "antagonists and inhibitors"[All Fields]) OR "inhibitors"[All
Fields]) OR "inhibitor"[All Fields]) OR "inhibitor s"[All Fields]))) OR "anti-PD-1"[All Fields])
OR "anti-PD-L1"[All Fields]) OR (("nivolumab”[MeSH Terms] OR "nivolumab"[All

Fields]) )) OR ("pembrolizumab"[Supplementary Concept] OR "pembrolizumab"[All Fields]))
OR ("atezolizumab"[Supplementary Concept] OR "atezolizumab"[All Fields])) OR
("ipilimumab”[MeSH Terms] OR "ipilimumab"[All Fields])) OR
("durvalumab”[Supplementary Concept] OR "durvalumab”[All Fields])) AND
(((C*'Immune-related"[All Fields] AND (("adverse"[All Fields] OR "adversely"[All Fields]) OR
"adverses"[All Fields]) AND (("event"[All Fields] OR "event s"[All Fields]) OR "events"[All




cancer or tumor or lung cancer or liver

3 cancer or melanoma or gastric cancer

2

or esophageal cancer

Immune-related adverse events or

Fields])) OR "irAEs"[AIll Fields]) OR "irAE"[AIll Fields]) OR (((("immunotherapy"[MeSH
Terms] OR "immunotherapy"[All Fields]) OR "immunotherapies"[All Fields]) ) AND
"treatment-related"[All Fields] AND (("adverse"[All Fields] OR "adversely"[All Fields]) OR
"adverses"[All Fields]) AND (("event"[All Fields] OR "event s"[All Fields]) OR "events"[All
Fields])))) AND "3"[All Fields]

(CCCCCC(( cancer s"[All Fields] OR "cancerated"[All Fields]) OR "canceration"[All Fields])
OR "cancerization"[All Fields]) OR "cancerized"[All Fields]) OR "cancerous"[All Fields]) OR
"neoplasms”[MeSH Terms]) OR "neoplasms"[All Fields]) OR "cancer"[All Fields]) OR
"cancers"[AIl Fields]) OR ((((C((((C(C(((((((*cysts"[MeSH Terms] OR "cysts"[All Fields]) OR
"cyst"[All Fields]) OR "neoplasm s"[All Fields]) OR "neoplasms”[MeSH Terms]) OR
"neoplasms"[All Fields]) OR "neoplasm"[All Fields]) OR "neurofibroma"[MeSH Terms]) OR
"neurofibroma”[All Fields]) OR "neurofibromas"[All Fields]) OR "tumor s"[All Fields]) OR
"tumoral"[All Fields]) OR "tumorous"[All Fields]) OR "tumour"[All Fields]) OR "tumor"[All
Fields]) OR "tumour s"[All Fields]) OR "tumoural"[All Fields]) OR "tumourous"[All Fields])
OR "tumours"[All Fields]) OR "tumors"[All Fields])) OR (((("lung neoplasms"[MeSH Terms]
OR ("lung"TAll Fields] AND "neoplasms"[All Fields])) OR "lung neoplasms"[All Fields]) OR
("lung"[All Fields] AND "cancer"[All Fields])) OR "lung cancer"[All Fields])) OR (((("liver
neoplasms”[MeSH Terms] OR ("liver"[All Fields] AND "neoplasms"[All Fields])) OR "liver
neoplasms"[All Fields]) OR ("liver"[All Fields] AND "cancer"[All Fields])) OR "liver
cancer"[All Fields])) OR ((("melanoma"[MeSH Terms] OR "melanoma"[All Fields]) OR
"melanomas”[All Fields]) OR "melanoma s"[All Fields])) OR (((("stomach neoplasms"[MeSH
Terms] OR (“"stomach"[All Fields] AND "neoplasms"[All Fields])) OR "stomach
neoplasms"[All Fields]) OR (“gastric"[All Fields] AND "cancer"[All Fields])) OR "gastric
cancer"[All Fields])) OR ((((("oesophageal cancer"[All Fields] OR "esophageal
neoplasms”[MeSH Terms]) OR ("esophageal"[All Fields] AND "neoplasms"[All Fields])) OR
"esophageal neoplasms"[All Fields]) OR (“esophageal"[All Fields] AND "cancer"[All Fields]))
OR "esophageal cancer"[All Fields])

((("Immune-related"[All Fields] AND (("adverse"[All Fields] OR "adversely"[All Fields]) OR

4,562,067

2,384




irAEs or irAE or immunotherapy
treatment-related adverse events

immune checkpoint inhibitor or
immune checkpoint blockade or PD-1
inhibitor or PD-L1 inhibitor or
anti-PD-1 or anti-PD-L1 or nivolumab
or pembrolizumab or atezolizumab or
ipilimumab or durvalumab

"adverses"[All Fields]) AND (("event"[All Fields] OR "event s"[All Fields]) OR "events"[All
Fields])) OR "irAEs"[All Fields]) OR "irAE"[AIll Fields]) OR (((("immunotherapy"[MeSH
Terms] OR "immunotherapy"[All Fields]) OR "immunotherapies"[All Fields]) ) AND
"treatment-related"[All Fields] AND (("adverse"[All Fields] OR "adversely"[All Fields]) OR
"adverses"[All Fields]) AND (("event"[All Fields] OR "event s"[All Fields]) OR "events"[All
Fields]))

(Ccceccceeecccceeecccceeecccceeecccceeeccccececcc'immune” [All Fields] OR "immuned”[All Fields])
OR "immunes"[All Fields]) OR "immunisation"[All Fields]) OR "vaccination"[MeSH Terms])

OR "vaccination"[All Fields]) OR "immunization"[All Fields]) OR "immunization"[MeSH
Terms]) OR "immunisations"[All Fields]) OR "immunizations"[All Fields]) OR
"immunise"[All Fields]) OR "immunised"[All Fields]) OR "immuniser"[All Fields]) OR
"immunisers"[All Fields]) OR "immunising"[All Fields]) OR "immunities"[All Fields]) OR
"immunity"[MeSH Terms]) OR "immunity"[All Fields]) OR "immunization s"[All Fields]) OR
"immunize"[All Fields]) OR "immunized"[All Fields]) OR "immunizer"[All Fields]) OR
"immunizers"[All Fields]) OR "immunizes"[All Fields]) OR "immunizing"[All Fields]) OR
"vaccin"[Supplementary Concept]) OR "vaccin"[All Fields]) OR "vaccinable"[All Fields]) OR
"vaccinal"[All Fields]) OR "vaccinate"[All Fields]) OR "vaccinated"[All Fields]) OR
"vaccinates"[All Fields]) OR "vaccinating"[All Fields]) OR "vaccinations"[All Fields]) OR
"vaccination s"[All Fields]) OR "vaccinator"[All Fields]) OR "vaccinators"[All Fields]) OR
"vaccine s"[All Fields]) OR "vaccined"[All Fields]) OR "vaccines"[MeSH Terms]) OR
"vaccines"[All Fields]) OR "vaccine"[All Fields]) OR "vaccins"[All Fields]) AND (((("cell
cycle checkpoints“[MeSH Terms] OR (("cell"[All Fields] AND "cycle"[All Fields]) AND
"checkpoints"[All Fields])) OR "cell cycle checkpoints"[All Fields]) OR "checkpoint"[All
Fields]) OR "checkpoints"[All Fields]) AND ((((("antagonists and inhibitors"[MeSH
Subheading] OR (“"antagonists"[All Fields] AND "inhibitors"[All Fields])) OR "antagonists and
inhibitors"[All Fields]) OR "inhibitors"[All Fields]) OR "inhibitor"[All Fields]) OR "inhibitor

s"[All Fields])) OR (((((CCcccccceeccceecceecccceecccecccccc(*immune”[All Fields] OR
"immuned"[All Fields]) OR "immunes"[All Fields]) OR "immunisation"[All Fields]) OR

19,783




"vaccination"[MeSH Terms]) OR "vaccination"[All Fields]) OR "immunization"[All Fields])
OR "immunization"[MeSH Terms]) OR "immunisations"[All Fields]) OR "immunizations"[All
Fields]) OR "immunise"[All Fields]) OR "immunised"[All Fields]) OR "immuniser"[All
Fields]) OR "immunisers"[All Fields]) OR "immunising"[All Fields]) OR "immunities"[All
Fields]) OR "immunity"[MeSH Terms]) OR "immunity"[All Fields]) OR "immunization s"[All
Fields]) OR "immunize"[All Fields]) OR "immunized"[All Fields]) OR "immunizer"[All
Fields]) OR "immunizers"[All Fields]) OR "immunizes"[All Fields]) OR "immunizing"[All
Fields]) OR "vaccin"[Supplementary Concept]) OR "vaccin"[All Fields]) OR "vaccinable"[All
Fields]) OR "vaccinal"[All Fields]) OR "vaccinate"[All Fields]) OR "vaccinated"[All Fields])
OR "vaccinates"[All Fields]) OR "vaccinating"[All Fields]) OR "vaccinations"[All Fields]) OR
"vaccination s"[All Fields]) OR "vaccinator"[All Fields]) OR "vaccinators"[All Fields]) OR
"vaccine s"[All Fields]) OR "vaccined"[All Fields]) OR "vaccines"[MeSH Terms]) OR
"vaccines"[All Fields]) OR "vaccine"[All Fields]) OR "vaccins"[All Fields]) AND (((("cell
cycle checkpoints"[MeSH Terms] OR (("cell"[All Fields] AND "cycle"[All Fields]) AND
"checkpoints"[All Fields])) OR "cell cycle checkpoints"[All Fields]) OR "checkpoint"[All
Fields]) OR "checkpoints"[All Fields]) AND ((("blockade"[All Fields] OR "blockaded"[All
Fields]) OR "blockades"[All Fields]) OR "blockading"[All Fields]))) OR ("PD-1"[All Fields]
AND ((((("antagonists and inhibitors"[MeSH Subheading] OR ("antagonists"[All Fields] AND
"inhibitors"[All Fields])) OR "antagonists and inhibitors"[All Fields]) OR "inhibitors"[All
Fields]) OR "inhibitor"[All Fields]) OR "inhibitor s"[All Fields]))) OR ("PD-L1"[All Fields]
AND ((((("antagonists and inhibitors"[MeSH Subheading] OR ("antagonists"[All Fields] AND
"inhibitors"[All Fields])) OR "antagonists and inhibitors"[All Fields]) OR "inhibitors"[All
Fields]) OR "inhibitor"[All Fields]) OR "inhibitor s"[All Fields]))) OR "anti-PD-1"[All Fields])
OR "anti-PD-L1"[All Fields]) OR (("nivolumab”[MeSH Terms] OR "nivolumab"[All

Fields]) )) OR ("pembrolizumab”[Supplementary Concept] OR "pembrolizumab”[All Fields]))
OR ("atezolizumab"[Supplementary Concept] OR "atezolizumab"[All Fields])) OR
("ipilimumab”[MeSH Terms] OR "ipilimumab"[All Fields])) OR
("durvalumab”[Supplementary Concept] OR "durvalumab"[All Fields])




Supplemental Table 2 PRISMA 2009 Checklist

Reported
Section/topic Checklist item on page
#

TITLE

Title Identify the report as a systematic review, meta-analysis, or both. 1

ABSTRACT

Structured summary Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility 2
criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions
and implications of key findings; systematic review registration number.

INTRODUCTION

Rationale Describe the rationale for the review in the context of what is already known. 3

Objectives Provide an explicit statement of questions being addressed with reference to participants, interventions, 3
comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and registration Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, 3
provide registration information including registration number.

Eligibility criteria Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years 3-4
considered, language, publication status) used as criteria for eligibility, giving rationale.

Information sources Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 3-4
additional studies) in the search and date last searched.

Search Present full electronic search strategy for at least one database, including any limits used, such that it could be 3
repeated.




Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if 4
applicable, included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any 4
processes for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions 4
and simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this 4

studies was done at the study or outcome level), and how this information is to be used in any data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 4-5

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of 4-5
consistency (e.g., 13 for each meta-analysis.

Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective | 5
reporting within studies).

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, 5
indicating which were pre-specified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for 5
exclusions at each stage, ideally with a flow diagram.

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) | 5-6
and provide the citations.

Risk of bias within studies | 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 6

Results of individual 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 6-9

studies intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. 6-9




Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). 6-9

Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see ltem 9
16]).

DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their 9-10
relevance to key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval | 11
of identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future 12
research.

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders 12

for the systematic review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6):

€1000097. doi:10.1371/journal.pmed1000097




