Supplementary Material

Database

Search term

Results

PubMed

((((((Meta-Analysis[Publication Type]) OR (Systematic Review[Publication Type])) OR (Meta
Analysis)) OR ((Systematic Review)) OR (pooled analysis)) OR (synthesis)) AND (((((("Immune
Checkpoint Inhibitors"[Mesh]) OR (Checkpoint Blockers, Immune[Title/Abstract])) OR (CTLA 4
Inhibitors[Title/Abstract])) OR (Cytotoxic T Lymphocyte Associated Protein 4
Inhibitor[Title/Abstract])) OR (PD 1 Inhibitors[Title/Abstract])) OR (PD-L1
Inhibitors|[Title/Abstract]))) AND (((("Melanoma"[Mesh]) OR (Melanomas|Title/Abstract])) OR
(Malignant Melanoma|[Title/Abstract])) OR (Melanomas, Malignant[Title/Abstract]))

495

Embase

#9 #4 AND #6 AND #7 AND #8

#8 #4 AND #6 AND #7

#7 melanomas:ab,ti OR 'malignant melanoma':ab,ti OR 'malignant melanomas'ab,ti OR
'melanoma,malignant:ab,ti OR 'melanomas,malignant':ab,ti

#6 'meta-analysis[publication type]' it OR 'systematic review(publication type] it OR 'meta
analysis':ab,it OR 'systematic review': ab,ti OR'pooled analysis' ab,ti OR synthesis:ab,ti

#5 'meta-analysis[publication type]':it OR 'systematic review[publication type]":it OR 'meta
analysis':ab,ti OR 'systematic review":ab,ti OR 'pooled analysis':ab,ti OR synthesis:ab,ti OR
melanomas:ab,ti OR 'malignant melanoma':ab,ti OR 'malignant melanomas":ab,ti OR
‘melanoma,malignant’:ab,ti OR 'melanomas, malignant':ab,ti

#4 'immune checkpoint inhibitor':ab,ti OR 'checkpoint inhibitors, immune':ab,ti OR 'ctla-4
inhibitors':ab,ti OR 'cytotoxic t-lymphocyte-associated protein 4 inhibitors':ab,ti OR 'ctla-4
inhibitor":ab,ti OR 'pd-1 inhibitors":ab,ti OR 'programmed cell death protein 1 inhibitor":ab,ti OR
'pd-1"

inhibitors':ab,ti OR '‘programmed death-ligand 1 inhibitors':ab,ti

#3 'immune checkpoint inhibitor':ab,ti OR 'checkpoint inhibitors, immune':ab,ti OR 'checkpoint
blockers, immune':ab,ti

#2 'pd1'/exp OR pd1

#1 'pd1'/exp OR pd1

15

Cochrane
Library

#1 MeSH descriptor:[Immune Checkpoint Inhibitors], explode all trees

#2 MeSH descriptor:[Melanoma] explode all trees

#3 (Meta-Analysis):pt OR (Systematic Review):pt OR (Meta Analysis):ti,ab,kw OR (Systematic
Review):ti,ab,kw OR (pooled analysis or synthesis):ti,ab

#4 (Melanomas):ti,ab,kw OR (Malignant Melanoma or Malignant Melanomas or
Melanoma,Malignant or Melanomas,Malignant):ti,ab,kw

#5 (Immune checkpoint inhibitor):ti,ab,kw OR (Checkpoint Inhibitors, Immune or Checkpoint
Blockers, Immune or CTLA-4 Inhibitors or Cytotoxic T-Lymphocyte-Associated Protein 4
Inhibitors or PD-1 Inhibitors or Programmed Cell Death Protein 1 Inhibitor or PD-L1 Inhibitors or
Programmed Death-ligand 1 Inhibitors)

#6 #1 or #5

#7 #2or #4

#8 #3 and #6 and #7

38

Web of
science

1: (((((TS=(Meta-Analysis)) OR TS=(Systematic Review)) OR TI=(Meta Analysis)) OR
TI=(Systematic Review)) OR TI=(pooled analysis)) OR TI=(synthesis)

2: (((((TS=(Immune Checkpoint Inhibitors)) OR TS=(checkpoint blockers immune)) OR TS=(ctla
4 inhibitors)) OR TS=(cytotoxic t lymphocyte associated protein 4 inhibitor)) OR TS=(pd 1
inhibitors)) OR TS=(pd 11 inhibitors)

3:((((TI=(Melanomas)) OR TI=(Malignant Melanoma)) OR TI=(Malignant Melanomas)) OR
TI=(Melanoma, Malignant)) OR TI=(Melanomas, Malignant)

4:#1 AND #2 AND #3

189

CNKI

Abstract: PD1+PD1/PD-L1+PD1/PDL1+CTLA-4 + Immune Checkpoint Inhibitors AND Abstract:

Meta-analysis + Systematic Review AND Abstract: Melanoma + Malignant Melanoma

36

Wangfang

Title or Keywords: (meta-analysis OR systematic review) AND Title or Keywords: (melanoma OR
malignant melanoma) AND Title or Keywords: (immune checkpoint inhibitors OR PD-1 OR PD-L1
OR CTLA-4)

10




Supplementary Table S1. Search strategies



Pu

Sample Random Egger’ Ris Inc Ind Im blic GRA
Reference Population Interve Control No. of size(Inter Metr Effect Size  P-value 2, s Test k ofons ire preati DE AMSTAR
P ntion studies vention ic (95% CI) » (P- Biaistectn cision Ratin2 Rating
/control) 0 value) s ncyess onBia g
s
ORR
Advanced or FE:1.74
Li2019#(1 . 1461 [1.53;1.98] FE:<0.0001 FE:92.7% -
metastatic ~ N+I I/N 3 RR ] ) ) o, 039 -1 -1 0 0 No Low Critically
) I (758/703) RE:2.51  RE:0.0025 RE:92.7% low
[1.38;4.57]
Advanced FE:3.18
Menshawy stage III or 771 [2.51;4.03] FE:<0.0001 FE:44.6% ) Mode Critically
2018(2)  stagelV N+l ! 2 (409/362) RR RE:2.51  RE:0.0025 RE:92.7% NA -1 .00 0 NA rate  low
melanoma [1.38;4.57]
Advanced
melanoma, FE:1.33
Melanoma [1.19;1.48] FE:<0.0001 000 .
Xu2021(3)  brain N+I N 3 (66133/26057) RR  RE:1.33 RE:<0.0001 E}élg'gé‘; 00275 1 0 0 0 Yes Low C“lt(;f;‘“y
metastasis, [1.19; 1.48] e
Untreated
melanoma
FE:1.91
Weng2020 1087 [165;2.21] FE:< 00001 FE:4.1% Mode Critically
) Melanoma  N+I N/I 2 (409/678) RR "Rg.295  RE:0.0461 RE:683% NA 0 -1 0 0 NA rate  low
[1.02;8.54]
Melanoma
(e
[1.47; 1.89] FE:<0.0001 FE:91.5% Critically
Zeng2023( melanoma - N/I/N+L 1479 RR  RE:197 RE:0.0749 RE:915% °381 1 .1 0 0 No Low low
5) and Placebo (767/712)
[0.93;4.14]
melanoma e
brain
metastasis)
FE:3.26  FE:<0.0001
Stage Il or ; . FE:39.4% o
ZZO};Z'EE) stage IV N+l 1 2 403262) RR [2&7_ '345;}33] RE<0.0001 pp3949 NA -1 0 0 0 NA '\f;’iecnlt;f;‘”y
melanoma .
[2.20;5.83]
Melanoma FE: <0.01 .
’ FE:1.35 : FE:37% Critically
Zeng  Melanoma | N 2 691 RR/ 1y 4cq57)  REY RE/ / -1 0 0 o NaMode
2022#(7) brain (349/342) HR RE:/ rate
metastasis '
PFS
FE:0.41
. Advanced or [0.37; 0.44] FE:<0.0001 FE:37.3% .
LI2019#(1"  tastatic N+  I/N 3 / HR  RE:040 RE:<0.0001 RE:373% 03371 1 0 o o No ModeCritically
) rate  low
melanoma [0.35; 0.45]
Advanced FE:0.44
FE:<0.0001 FE:0.0% -
Menshawy stage I1I or 771 [0.36;0.54] PO Mode Critically
2018(2) stagelv. N I 2 (409/362) "R RE:044 RE<0.0001 RE0.0% NA -1 0 0 NAS O ow
melanoma [0.36; 0.54]




Advanced

melanoma, FE:0.81
Melanoma [0.71; 0.94] FE:0.0050 FE:4—0.9%00613 Critically
Xu2021(3)  brain N+I N / HR  RE:0.81 RE:0.0050 RE:40.9% -1 0 0 Yes Low low
metastasis, [0.71; 0.94]
Untreated
melanoma
FE042  bE<0.0001
Weng2020 [0.35;0.50] "~ FE:0.0% . Critically
@) Melanoma  N+I N/I / HR “Rp.oa4z RE<0.0001 porll NA 0 0 0 NA High |
[0.35;0.50]
Melanoma
(include FE:0.66
advanced [0.60; 0.74] FE:<0.0001 FE:91.5% Critically
Zeng2023( melanoma - N/I/N+I /  HR RE064 RE:0.0321 RE915% %2 1 1 0 0 No Low low
5) and Placebo [0 42.-(.)96] e S
melanoma e
brain
metastasis)
Advanced O FE:<0.0001 FE:0.0% Criticall
vance 031' 0.52 . . V.U riacally
Ha°(280)17# Cutaneous  N+I N /  HR [RE:O.40] RE:<0.0001 RE:0.0% NA -1 0 0 NA '\f;’t‘ie low
Melanoma [0.31; 0.52]
FE:0.42
tage Il or .32; 0. :< 0. :0.0% ritica
Zhan S I11 [0.32; 0.54] FE:<0.0001 FE:0.0% Modec 1ly
2018(2) stage IV N+I I / HR RE:0.42 RE:<0.0001 RE:0.0% NA -1 0 0 NA rate low
melanoma [0.32; 0.54]
Melanoma FE:0.007 -
’ 2535 FE:0.86 FE:0% Critically
Zeng  Melanoma HR/ ) RE:/ ] i Mode
20224(7) brain N+I N (1222)/12 RR [0.7&1,5.0/.96] RE:/ / 10 0 NA rate low
metastasis '
0S
FE:1.80
Advanced -
Hao2017# Cutaneous N+l N / RR [%%1_;2'5030] FIEE<0?20201 FE593'2% -1 -1 0 NA Low Crlltlcally
@) Melanoma " 89.42.64] :0.1220 RE:93.5% ow
FE:0.58
. Advanced or [0.50;0.67] FE:<0.0001 FE:40.0% e
L120§9#(1 metastatic N+I I/N / HR  RE:0.64 RE:0.0017 RE:40.0% 0.0766 -1 0 0 Yes Low Crllt:)fjlly
melanoma [0.48;0.84]
Advanced
melanoma, FE:0.86
Melanoma [0.70; 1.06] FE:0.1620 FE:0.0% Ver Critically
Xu2021(3)  brain N+I N / HR RE:0.86 RE:0.1620 RE:0.0% NA -1 0 -1 NA Loy low
metastasis, [0.70;1.06] W
Untreated
melanoma
FE:0.57  FE:<0.0001 FE:0.0%
. . V.U% s
We“("ﬁozo Melanoma N+ N/I /  HR [%2.73)5771] RE<0.0001 pr0.0% NA 0 0 0 NA High C“It(;ffv‘“y
[0.47;0.71]




Melanoma

(e
[0.62;0.79] FE:<0.0001 FE:79.2% .
Zeng2023( melanoma N+l N/I/N+I / HR  RE-0.69 RE:0.0110 RE-792% 0.8795 1 41 0 No Low Critically
5) and Placebo [0.52:0.92] low
melanoma R
brain
metastasis)
FE:0.57
Stage III or FE:<0.0001 FE:1.6% -
Zhang [0.47;0.69] ) e ) Mode Critically
2018(6) ms;t?fneolr\rlla N+I I / HR RE-0.57 RE:<0.0001 RE:1.6% NA -1 0 0 NA rate  low
[0.47;0.69]
Melanoma, FE:/ FE: / FE:/
Zeng Melanoma HR/ RE:0.81 RE:0.25 a0 P ) Very Critically
2022#(7) brain N+l N / RR [0.57;1.16] RE:74% / L1 1 NA Low low
metastasis
OR*
FE:3.03
Advanced
2.47;3.72] FE:<0.0001 FE:80.4% -,
stage III or 1605 [ 2 ) e 4o, 0-8968 Critically
He2022(9) stage IV N+I N/I (675/930) OR {%3160 RE:<0.0001 RE:80.4% 1 -1 0 No Low low
melanoma [1.82:5.50]
CR
Advanced FE:2.12
. FE:<0.0001 FE:70.2% .
Stage Illor N+l 1605 [1.58:2.84] , T 10,2279 Critically
He2022(9) v N/I (675/930) OR RE:.:;Q] RE:0.0019 RE:70.2% -1 -1 0 No Low low
Melanoma [1.54;6.70]
FE:5.75
Advanced
[2.68;12.34] FE:< 0.0001 FE:0.0% .
Menshawy stagelllor | I 771 RR  RE:5.75 RE:<0.0001 RE:0.0% NA -1 0 0 Na ModeCritically
2018(2)  stagelV (409/362) [2.68;12.34] rate  low
melanoma R
DCR
Melanoma
(e
[0.50;2.34] FE:0.8450 ) -,
Zeng2023( melanoma ;- N/I/N+I 19(10/9) RR  RE:1.08 RE:0.8450 FENA a4 NA 0 -1 NA Low Critically
5) and Placebo [0.50:2.34] RE:NA low
melanoma U
brain
metastasis)
PRR
Advanced FE:2.80
. FE:<0.0001 FE:0.0% .
Menshawy stage Il or 771 [2.16;3.63] ) NS Mode Critically
2018(2)  stage IV N+I I (409/362) RE:2.80 RE:i<0.0001 RE:0.0% NA -1 0 0 NA rate  low
melanoma [2.16;3.63]

N:Nivolumab;I:Ipilimumab.OS:overall survival;ORR:objective response rate;PFS:progression-free survival;PRR:partial response

rate;CR:complete response;DCR:disease control rate;OR*:overall response;HR:hazard ratio, OR:odds ratio;RR:relative

risk; FE:fixed effect,RE:random effect;NA: not applicable; #: The research data could not be reanalyzed, so the original data were

directly used.

Supplementary Table S2. Summary of the effectiveness outcomes of combined treatment with
immune checkpoint inhibitors in patients, details of GRADE assessment and sensitivity analysis



Inter No. of Sample Egger’ Ris Inc Ind Im Pu GRA
Reference Population venti C°" Stl;di size(Interve Metri s Test k ofons ire preblic DE AMSTAR
P ol ntion c (P- Biaiste ctn cisiati Rati 2 Rating

Random
Effect Size P-value P2, %

0,
on es /control) (95% C1) value) s ncyess onon ng
Mixed Adverse Reaction Outcomes
Treatment Related Adverse Events
Advanced FE:3.32
Hao2017# [2.44;4.51] FE:<0.0001 FE:0.0% Mod Critically
(g)  Cutaneous N+l 12 / OR " "RE:332 RE<0.0001 RE:0.0% NA 1 0 0 0 NA e low
Melanoma [2.44:4.51]
Advanced FE:3.46
He2022(9 stageIll or [2.80;4.27] FE:<0.0001 FE:91.7% 0.8463 . Critically
) stagery N N4 / OR " "RE:4.10  RE:0.0020 RE:91.7% 1 -10 0 NolLow =
melanoma [1.67;10.04]
Advanced [1F8ES:-23388]
He2022(9 stage Ill or N FE:<0.0001 FE:93.0% 0.9825 Critically
) stagely N L3 / OR [(}{56?7'406“] RE: 0.0929 RE:93.0% 1-1.0 0 Nolow ™.,
melanoma R
Adverse Reactions
Advanced or 113 <<0.00001
LI2019#(1"  ctastatic N+ NjI  / 1319 Rr 1091171 e /° NA -1 NA 0 0 Yes Low Critically
) FE:/ RE:/ low
melanoma RE:/ RE:/
FE:2.70
Stage Il or FE:0.0008 FE:80.3% .
Zhang 764 [1.51;4.82] : ) o Critically
2018(6) " lIV N+I [ 2 (407/357) OR RE:1 74 RE:0.5169 RE:80.3% NA -1 -1 0 0 NA Low low
elanoma [0.33:9.30]
Advanced
rl\rlllzllzrrll(c))ﬁz’ FE:1.88 FE:<0.0001 FE:87.7%
. <V. /.17 s
Xu2021(3) brain N+« N 3 (66133/26%7) RR [1556_’22'2172] RE:0.0006 RE:87.7% 2% .1 .1 0 0 No Low C”lt;f;‘“y
metastasis, [ 42'. 3 63]
Untreated e
melanoma
Melanoma
(include
advanced FE:1.10
N/I/N FE:<0.0001 FE:54.7% .
Zeng2023( melanoma 3421 [1.08;1.13] ) <470, 09925 Critically
5) and N+I +IFk’)lac 6 (1737/1684) RR RE-1.10 RE:<0.0001 RE:54.7% 1 -1 0 0 No Low low
melanoma ebo [1.08;1.13]
brain
metastasis)




Melanoma,

FE:/

Zeng  Melanoma RE:1.16 FE: / FE:/ Critic critjcally
2022#(7)  bran NN [0.99;1.36] RE007 Rp7igp /1 1 NAally gy,
metastasis low
Treatment Discontinuation Rate
Melanoma
(include
advanced FE:3.07
N/I/N FE:<0.0001 .
Zeng2023( melanoma [2.66; 3.54] ) FE:0.0% ) Critically
5) and N+I +IellJ)1;1c 6 (1737/1680) RE-3.07 RE:<0.0001 RE-0.0% 0.0688 -1 0 Yes Low low
melanoma [2.66; 3.54]
brain
metastasis)
Melanoma, ) .
Zeng  Melanoma N+ N [2F7E9'_3'33§5] FESEQ)OI FE:0% /A 0 Mod Critically
2022#(7) brain ' R],E/ ’ RE:/ erate low
metastasis '
Mortality Rate
Melanoma
(include
advanced N/I/N FE:2.93
Zeng2023( melanoma N+ +IPlac 2 [0.68;12.70] FE:0.1513 FE:0.0% < 0.000 1 -1 No Low Critically
5) and ebo (1542/1543) RE:2.93 RE:0.1513 RE:0.0% 1 low
melanoma [0.68;12.70]
brain
metastasis)
Melanoma, FE:4.34 FE:0%
Zeng Melanoma HR/ [0.74; 25.54] FE:0.10 iy ) ) Critically
2022#(7)  brain NN RE:/ RE:/ RE:/ /1 L NA Low = 0
metastasis
Adverse Events Leading to Treatment Cessation
FE:2.90
Advanced [1.98;4.26] FE:<0.0001 FE:0.0% .
Hao(280)17# Cutaneous N+ I RE:2.90 RE:<0.0001 RE:0.0%; NA -1 0 Motd C“ltlca“y
Melanoma [1.98;4.26] erate low
Gastrointestinal Adverse Reaction Outcomes
Gastrointestinal Adverse Reactions
Advanced [1F§6}12399]
Pradeep stagelll or A FE:<0.0001 FE:0.0% ) Critically
2022(10) stagelv. MU T 6 4443/1340) [F§d~11'2399] RE:<0.0001 RE:0.0% 0611 -1 0 Yes Low ™
melanoma R
Advanced [2F1Ez:.22322]
Pradeep stageIll or ST A FE:<0.0001 FE:52.1% ) Critically
2022(10) stagelv. N N7 4309/1301) [2%%‘,223654] RE:<0.0001 RE:52.1% 06249 -1 0 No Low .,
melanoma B
Nausea
Advanced or 1.83 <<0.00001
“20;9#(1 metastatic N+ N/I [1'4131'3?/26] FE:/ Rgij /A 0 Yes Low Critically
melanoma RE.-/ RE:/ ' low




N/I/N

FE:1.56

Zeng2023(  pfelanoma 3398 1.34:1.83] FE:<0.0001 FE:25.7% 0.7639 Mod Criticall
N+ #lPlac 5 1oo0 1eaqy RR D b 00001 RE25.79% 1O 00N ate o
melanoma | ebo 0 5ol 99] ow
Advanced 2.30 C C 1l
. . . riticCritica
Ha"(zgo)”# Cutaneous N+ 1 / / OR [0'61:2}%?/'56] EE; gg; 1 NA O -1 Yes ay low
Melanoma RE:/ low
Diarrhea
Advanced or 1.53 0.07 Criti
. : . I'1tiC Cpiti
L120159#(1 metastatic N+l N/I  / 1416 RR [0'9};6};:.2/'43] FE:/ gg;; 1 NA 0 -1 Yes gy C“It;f;‘“y
melanoma RE;/ RE:/ ’ low
Melanoma
include
a(d"ance‘i N/I/N [1F3]%):-1i422] FE:<0.0001 FE:45.8%
DU L. <U. 45.67 s
Zeng2023( melanoma ;- jpjac 5 3359 RR RE:1.48 RE:<0.0001 RE:45.8% 10 0 No Mod Critically
5) and (1704/1655) . erate low
ebo [1.22; 1.79]
melanoma
brain
metastasis)
0.32
Advanced o
Hao(280)17# Cutaneous N+ 1/ / OR [0.2F1é9/.49] EE:; EE;; -1 NA 0 0 Yes Low C“It:;j“y
Melanoma RE.- / ' '
Colitis
Advanced or 2.54 0.11 Critic
L120§9#(1 metastatic N+I N/I / 1401 RR [0'8131]'3?/'01] FE:/ fé; -1 NA -1 Yes ally Crlltcl)f;llly
melanoma REl-/ RE:/ ' low
Melanoma
(include
advanced N/I/N FE:1.90
Zeng2023( melanoma 3302 [1.44;2.51] FE:<0.0001 FE:77.5% Critically
5) and L HPlac 60000603y RROTRED 08 RE:0.0202 RE:77.5% 0838 -1 -1 00 No Low =
ebo )
melanoma [1.08; 4.01]
brain
metastasis)
Hao20174 Advanced [0 671t 86] FE/  FEy Hig “UC Criticall
®) Cutaneous N+ I / / OR F]é/ RE:/ RE.-/ -1 NA -1 hg ally low y
Melanoma RE:/ ’ ’ low
Vomiting
1.69
. Advanced or 0.001 . -,
“20%9#(1 metastatic N+l N/I  / 1463 RR [1'2};3};:.2/'33] FE:/ EE;; -1 NA 0 Yes Low C“It:;j“y
melanoma RE.-/ RE:/ '




Melanoma

a(‘;?’zl:ied N/I/N [1F5El:-2 20;4]
Zeng2023( melanoma 1397 A FE:<0.0001 FE:0.0% . . Critically
5) and N+l +IPlac 2 (720/677) RR RE.'2.07 RE-<0.0001 RE-0.0% 07852 0 O 0 No High low
ebo [1.51;2.84]
melanoma
brain
metastasis)
5.46
Advanced Critic _ .
Hao2017# Cutaneous N+I I / / OR [0.99;30.06] FE:/ FE:/ -1 NA -1 Yes ally Critically
(8) FE:/ RE:/ RE:/ low
Melanoma RE:/ low
Decreased Appetite
Melanoma
(include
advanced FE:1.57
N/I/N FE:0.0006 FE:0.0% o
Zeng2023( melanoma 1397 [1.22;2.04] ) e, 0.7562 ., Critically
5) and N+I +Ieiljc 2 (720/677) RR RE-1.57 RE:0.0006 RE:0.0% 0 0 0 No High low
melanoma [1.22;2.04]
brain
metastasis)
Advanced 4.01 Critic
Hao2017# Cutaneous N+I I / / OR [0.45;36.11] FE:/ FE:/ / 1 NA 1 Yes ally Critically
8) FE:/ RE:/ RE:/ low  low
Melanoma
RE:/
Abdominal Pain
0.16 -
Advanced Critic . ...
Hao(280)17# Cutaneous N+ I / / OR [O'OFI};L/'OZ] ll:]é; ;E; / -1 NA -1 Yes ally Crllt;fjlly
Melanoma RE.'/ ' low
Constipation
1.49
Advanced Critic ..
Hao(280)17# Cutaneous N+ I / / OR [0'0253'34] Eg; E{E§ / -1 NA -1 Yes ally Cr]ltcl)f;llly
Melanoma RE:/ ' low
Liver Adverse Reaction Outcomes
Liver Adverse Reactions
Advanced [3F$ ;15‘5588]
Pradeep stagelll or 2782 o FE:<0.0001 FE:0.0% i Mod Critically
2022(10) stagelv. VUL 6 q445/9340) RR [3Rfs'f‘5'5588] RE:<0.0001 RE:0.0% 03433 -1 0 0 No . ate low
melanoma R
Advanced [ 3F2E4: 4503 4]
Pradeep stageIll or 1984 A FE:<0.0001 FE:0.0% ) Mod Critically
2022(10) stagelv. 1 N6 gg6/08g) RR [3R§4-45'%t] RE:<0.0001 RE:0.0% 02889 -1 0 0 Norate low

melanoma

Elevated Liver Function Test Values




4.31

. Advanced or <0.00001 Critic ..
L120§9#(1 metastatic  N+I NI/ / 1319 RR [3'21;5];:.5/'71] FE:/ Eg; -1 NA 0 Yes ally Cr]ltcl)f;llly
melanoma RE:/ RE:/ ' low

Incidence of AST Elevation
Melanoma
(include
advanced N/I/N FE:3.77
Zeng2023( melanoma 3359 [2.77; 5.12] FE:<0.0001 FE: 0.0% Mod Critically
5) and N +$§° > (1704/1655) "R RE3.77 RE=<0.0001 RE:0.0% 4648 -1 0 0 No rate  low
melanoma [2.77;5.12]
brain
metastasis)
9.49 .
Advanced Critic ..
Hao2017# Cutaneous N+I I / / OR [2.56;35.19] FE:/ FE:/ 1 NA 1 Yes ally Critically
(8) FE:/ RE:/ RE:/ low
Melanoma RE:/ low
Incidence of ALT Elevation
Melanoma
(include
advanced N/I/N FE:4.07
Zeng2023( melanoma N+ +IPlac 5 3357 RR [3.02;5.48] FE:<0.0001 FE:0.0% 0.0442 1 0 0 Yes Low Critically
5) and ebo (1702/1655) RE:4.07 RE:<0.0001 RE:0.0% low
melanoma [3.02;5.48]
brain
metastasis)
5.54
Advanced Critic ...
Hao2017# Cutaneous N+I I / / OR [2.10;14.63] FE:/ FE:/ 1 NA 1 Yes ally Critically
8) FE:/ RE:/ RE:/ low
Melanoma RE:/ low
Skin Adverse Reaction Outcomes
Rash
Advanced or 2.07 0.1 Critic
LI2019#(1' | ctastatic N+I NJI / 202 rr (0874931 g FE:/ 4 NA 0 -1 Yes ally critically
) FE:/ RE:/ low
melanoma RE:/ RE:/ low
Melanoma
(include FE:1.25
advanced N/I/N [1.08;1.45] ) . o Critic . ..
Ze“g§)023( melanoma N+ +IPlac 5 340116(7117)30/ RR  RE:1.52 Egig'?)?gi 11;%?520//0 0.0537 -1 -1 0 Yes ally C”ltlca“y
and ebo [1.07;2.15] o 2070 low ow
melanoma
brain
2.87 .
Advanced Critic . . .
Hao2017# Cutaneous N+ I / / OR [1.16;7.11] FE:/ FE:/ 1 NA 1 Yes ally Critically
(8) FE:/ RE:/ RE:/ low
Melanoma RE:/ low
Itching

10



Advanced or

2.06

0.27

Critic

LI2019#(1' | ctastatic N+I NJI / 202 Rr 07745 g FE:/ / -1 NA 0 -1 Yes ally crideally
) melanoma FE:/ RE:/ RE:/ low low
RE:/ ’
Melanoma
(include FE:1.43
zeng2023( 2VAned - NANC g7 [125:165) FE<00001 FE948% (i L o o wo Lo Critically
5) and b (1737/1680) RE:2.38  RE:0.0647 RE:94.8% low
ebo [0.95;5.98]
melanoma
brain
4.23
Advanced Critic ...
Hao2017# Cutaneous N+ I / / OR [0.74;24.12] FE:/ FE:/ / 1 NA A Yes ally Critically
(8) FE:/ RE:/ RE:/ low
Melanoma RE:/ low
Skin Adverse Reactions
Advanced FE611 112 9[]1 0
Pradeep stageIll or 2154 o FE:<0.0001 FE:0.0% ) ) Mod Critically
2022(10) stagelv. 116 (q4929/1025) RR R]%,ll'%[]l‘o RE:<0.0001 RE:0.0% 00137 -1 0 1 No ate  low
melanoma 7
Advanced [lFf(;.ll'Sé) 1
Pradeep stage Ill or 1961 A FE:<0.0001 FE:36.3% i Mod Critically
2022(10) stagelv. V1 N7 9g5/976)  RR [Ffdlljélz] RE:<0.0001 RE:36.3% 02°%0 -1 0 0 Noate  low
melanoma U
Maculopapular Rash
3.56
Advanced Critic ...
Hao2017# Cutancous N+I I / / OR [0.18,7.0.33] FE:/ FE../ /1 NA 1 Yes ally Critically
(8) FE:/ RE:/ RE:/ low
Melanoma RE:/ low
Pulmonary Adverse Reaction Outcomes
Pulmonary Adverse Reactions
Advanced [2F§5:f16‘291 4]
Pradeep stageIll or 2154 N FE:<0.0001 FE:0.0% Mod Critically
2022(10) stagelv. VL1 5 (q4129/1025) RR [21‘;55‘22914] RE:<0.0001 RE:0.0% 0174 -1 0 0 Norate low
melanoma R
Advanced [22%%2122]
Pradeep stage Ill or 1961 I FE:<0.0001 FE:0.0% i Critically
2022(10) stagelv VL N5 (9g5/976) RR [2R5Eo'~4§2122] RE:<0.0001 RE:0.0% 003 -1 0 0 Yes Low =
melanoma R
Pneumonia
Melanoma
(include )
advanced N/I/N [1F9E6'-3 4020]
Zeng2023( melanoma 3398 I FE:<0.0001 FE:0.7% i Mod Critically
5) and L APlac 5000 q671y) RROORES02 o 50001 RE0.7% 02378 10 0 Noate low
ebo [1.96; 4.67]
melanoma
brain
metastasis)
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0.98

Critic
Hao2017# N+ I / / OR [0.09,1.1.08] FE:/ FE../ 4 NA 0 -1 Yes ally Critically
(8) Eg; RE:/ RE:/ low low
Dyspnea
4.19 -
Advanced Critic . ...
Hao(280)17# Cutaneous N+ I / / OR [0'42'}35'41] ll:]é; ;E; / -1 NA 0 -1 Yes ally Crllt;fjlly
Melanoma RE.-/ ' ' low
Endocrine Adverse Reaction Outcomes
Endocrine Adverse Reactions
Advanced FE:3.19[2.6
Pradeep stagelll or 2782 6;3.83] FE:<0.0001 FE:55.0% 0.5910 . Critically
2022(10) stagelv. N T 6 442713400 RR RE3.07[2.2 RE:<0.0001 RE:55.0% L1 0 No Low =
melanoma 6;4.19]
Advanced FE:2.24[1.9
Pradeep stage Ill or N+ N 7 2600 RR 2;2.63] FE:<0.0001 FE:0.0% 0.7713 1 0 0 Mod Critically
2022(10) stagelV (1309/1291) RE:2.24[1.9 RE:<0.0001 RE:0.0% erate low
melanoma 2;2.63]
Hypothyroidism
2.66
. Advanced or 0.01 o
LI2019#(1" ctastatic N+I NI/ 1319 R [124 5691 g FE:/ /-1 NA 0 Yes Low Critically
) melanoma FE:/ RE:/ RE:/ low
RE:/ '
Melanoma
(include
advanced N/I/N FE:1.71
Zeng2023( melanoma N+ +IPlac 4 3338 RR [1.46;2.01] FE:<0.0001 FE:69.5% 0.6168 0 -1 0 Mod Critically
5) and b (1692/1646) RE:1.89  RE:0.0022 RE:69.5% erate low
melanoma ebo [1.26;2.83]
brain
metastasis)
2.99 -
Advanced Critic . ..
Hao2017# Cutaneous N+I I / / OR [0.12;73.96] FE:/ FE:/ / 1 NA 1 Yes ally Critically
(8) FE:/ RE:/ RE:/ low
Melanoma RE:/ low
Hypopituitarism
Advanced or 502 0.04 Critic
LI20I9#(1' | ctastatic N+I NJI / 1250  Rr 10023821 - pp FE:/ /1 NA 0 -1 Yes ally critically
) FE:/ RE:/ low
melanoma RE:/ RE:/ low

Pituitary Inflammation
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4.24

. Advanced or 0.12 Critic _ .
L120§9#(1 metastatic N+I N/I / 1259 RR [0'612'}32.?'33] FE:/ E{E§ -1 NA 0 -1 Yes ally Critically
melanoma REI'/ RE:/ ' low oW
Advanced 0.48 Critic
Hao2017# Cutaneous N+I I / / OR [0.07,3.51] FE:/ FE:/ 4 NA 0 -1 Yes ally Critically
8) FE:/ RE:/ RE:/ low low
Melanoma
RE:/
Hyperthyroidism
Melanoma
(include
advanced N/I/N FE:1.92
Zeng2023( melanoma N+I +IPl 3 3143 RR [1.55;2.36] FE:<0.0001 FE:71.8% 0.2040 110 0 NolL Critically
5) and ebg‘c (1577/1566) RE:3.10 RE:0.0122 RE:71.8% O LW ow
melanoma [1.28;7.51]
brain
metastasis)
Hematological Adverse Reaction Outcomes
Hematological Adverse Reactions
Advanced FE:0.98 Critic
Pradeep stage Ill or N+I I 4 2012 RR [0.78;1.24] FE:0.8689 FE:0.0% 4 0 0 -1 Yes all Critically
2022(10) stagelV (1034/978) RE:0.98 RE:0.8689 RE:0.0% 0.0001 lov}; low
melanoma [0.78;1.24]
Advanced FE:2.33
Pradeep stage Il or 1920 [1.70;3.19] FE:<0.0001 FE:0.0% Mod Critically
2022(10) stagelv. VL N5 960/960) KR RE:233 RE<0.0001 RE0.0% 00846 -1 000 No o low
melanoma [1.70;3.19]
Others
Fatigue
Liz0194#(1 Advanced or [0 8%3'113 a6 034 FE:/ Critic o iticall
) metastatic N+I  N/I / 1461 RR ' FI::/ FE:/ RE.-/ -1 NA 0 -1 Yes ally low y
melanoma RE.'/ RE:/ ' low
Melanoma
(include
advanced FE:1.08 -
N/I/N 3398 Critic . ...
Zeng2023( melanoma [0.98; 1.19] FE:0.1040 FE:55.9% 0.4046 Critically
5) and N ”eiljc > (1727)/1671 RRTRE1.12 RE:0.1988 RE:55.9% 110 -1 No laély low
melanoma [0.94; 1.34] w
brain
metastasis)
4.68
Advanced Critic ...
Hao2017# Cutaneous N+ I / / OR [1.46;14.96] FE:/ FE:/ A4 NA 0 -1 Yes ally Critically
8) FE:/ RE:/ RE:/ low
Melanoma RE.-/ ' ' low
Fever
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Advanced 2.61 Critic

Hao2017# Cutaneous N+I I / / OR [0.41;16.65] FE:/ FE:/ / 4 NA 0 -1 Yes ally Critically
(8) Melanoma FE:/ RE:/ RE:/ low low
RE:/
Headache
1.59 .
Advanced Critic . ...
Hao2017# Cutaneous N+I I / / OR [0.22;11.55] FE:/ FE:/ / 4 NA O -1 Yes ally Critically
(8) Melanoma FE:/ RE:/ RE:/ low low
RE:/
Elevated Lipase
4.19 -,
Advanced Critic . ..
Hao2017# Cutaneous N+I I / / OR [0.51;34.52] FE:/ FE:/ / 4 NA 0 -1 Yes ally Critically
(8) Melanoma FE:/ RE:/ RE:/ low low
RE:/
Arthralgia
2.99
Advanced Critic . . .
Hao2017# Cutaneous N+ I / / OR [0.12;73.69] FE:/ FE:/ / A4 NA 0 -1 Yes ally Critically
(8) Melanoma FE:/ RE:/ RE:/ low low
RE:/

N:Nivolumab;I:Ipilimumab;HR:hazard ratio;OR:odds ratio;RR:relative risk;FE:fixed effect;RE: random effect;NA:
not applicable;#: The research data could not be reanalyzed, so the original data were directly used.
Supplementary Table S3. Summary of adverse reactions in patients treated with immune
checkpoint inhibitors in combination, details of GRADE assessment and sensitivity analysis
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