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Efficacy and safety of PD-1 inhibitors in treatment of

advanced melanoma : a meta-analysis”
WANG Liliang ,L1 Zhengxiang sYUAN Hengjie”
(Department of Pharmacy ,General Hospital of Tianjin Medical University , Tianjin 300052 ,China)

[Abstract] Objective To explore the effectiveness and safety of programmed cell death protein-1 (PD-
1) inhibitors in the treatment of advanced melanoma (AM) by meta-analysis method to provide the evidence-
based reference for its clinical application. Methods The literatures in the VIP,SinoMed, CNKI, Wanfang Da-
ta, PubMed, EMBASE and Cochrane Library databases were retrieved by computer for collecting the random-
ized controlled trials (RCTs) on the PD-1 inhibitors (experimental group) wvs. ipilimumab (control group) in
treating AM from their establishment to July 2020. Two researchers independently screened the literatures,
extracted the data and assessed the risk of bias of included studies. The meta-analysis on the overall survival
(OS) ,progression-free survival (PFS),overall adverse drug reaction (ADR) incidence,and grade 3—5 ADR
incidence was then performed by using RevMan5. 3 software. Results A total of 3 RCTs involving 2 363 pa-
tients with AM were included. The meta-analysis results showed that compared with ipilimumab,PD-1 inhibi-
tors could improve OS [HR =0. 66,95 % CI (0. 57,0. 75), P<{0.001] and PFS [HR =0. 57,95% CI (0. 50,
0.64),P<C0.001]; the overall incidence of ADR of PD-1 inhibitors was similar to ipilimumab [RR =1. 00,
95%CI1(0.97,1.04),P=0. 780 ], while the incidence rate of grade 3—5 ADR of PD-1 inhibitors was signifi-
cantly lower than that of ipilimumab [RR =0. 59,95%CI (0. 43,0. 79) , P<(0. 001]. Conclusion The effec-
tiveness and safety of PD-1 inhibitors in the treatment of AM are better than ipilimumab.
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2018 4F 4 BROBT K 1Y K R R 00 R R 28 TN
HTEEE BT R R B 1.6 %0 . 3k R A A 10 T Ak
A 3 IR, M sk B B ARFEIET 1 AEL
M 6 7 R SR SE TSR 0. 626, AR H T
FEAA R N AR BE R TJE AN R ER A L
620 ~TH I RZEEMY, , THEERE, BORH
KR AR A T BB R 2 T B 9 AR
B AE BTt H O ) B (5 K (advanced mel-
anoma, AM) A {2 A ik I 45 F1H: &%, B fE A 2% .
AMCIHE SNV D 1 5 4R 77 RAL 16 26 . 1 B T
REBBRMEAT R RAR 2,

B S 7R XS A0 ZR e B A B 1 BT RS A AL
P, AT AR R Y A A i A B B, 5 AR ST X
BHAWRIBTFIRH BB T AN T Z 60, il R
@ IRIBIT RIS AR S L ST Ik R, A0 i R
T IR B 40 i A5 5 Pt Jii-4 (eytotoxic T lymphocyte as-
sociated antigen-4 , CTLA-4) Hi 44 F1 #2774 40 i 78 1=
# H-1(programmed death-1,PD-1) #]l #] 7| /& ¥ 4>
i L 2 R A R R 2. CTLA- $iik
S 5 £ 5 2 5 HLR (FDAD HHE HE 1 55 — A~ G 22 4
iR, CTLA-4 2y T ik U 20 H 58 3% TaT 3% 38 A 41 1 &
AR A A AP Y —F, AT LU BT 43 PG
PR 25 T P AL SR RS S — 2D T ik 40
TGS I o BT A0 ) e 928 s 1% A R A 3 (Tpili-
mumab) j&—F CTLA-4 Hiik il i 5 B7 45 F#1 CT-
LA-4 54 3 sm b M T bk 0 20 i i 24 . DA T RS 3136
J7 R ZR MR .

PD-1 FZEAE G /Y T 9k L2 40 A A0 B bk I 48 i v
FEIB A0 A A E — 2 O R A B AR 8 51 R
AP T W E A = 2238 PD-1 40+, M 40 i L fig
fgw %3k PD-1 9L f& PD-L1 K PD-L2, i#ff — 4 55
iR T R G v PD-1 e %455 252 800 L ] T 9k 2 40
T RE {5 75 Jirb 788 20 Jf TG 1k 9 R A . 3X — 38 K AT D) B
PD-1 B 4T fiv BEL T o 4 — 38 43 T bk 12 40 i A5 DA &2
IRE A B ATTARE 98 7F — 25 25 2% 15 I 93 40 i, AT A2 )
BT R ERY .

g4 & At PP (Nivolumab) | M 1 ] Bk #4571
(Pembrolizumab) /& PD-1 i A R E Y. &
2015 RRLAJE 935 B NCCN 20 2299 48 B Hh 48 . PD-
1 44 %] Nivolumab, Pembrolizumab #]J& i/ 7 AM
S — L 259, HEFF R EL T Ipilimumab, &4
4 Ak s AE FE P A1 B SCRR L B AT LA Tpilimumab 5
PD-1 #1455 ( Nivolumab. Pembrolizumab) J& 37 AM
ST 85 % A PEM meta 307 . AR SO 35 (19 A &LPE
FVE A £ BE A HEAT L3, LA DT R 45 i PR Y o B 4
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1 #BMETE
L1 N5 Herpir
111 AN

(Ot KR Ol R LA T AM [ B LT
MR B (randomize controlled trial, RCT) [y 3CEk; @
2 SO PR E 2020 4F 7 H R AN TR
IER T C & 2R/ Sk © L SCRIE Sk R /Y 3C
BR. (BRI B . 28 40 M 22 46 A B0 L 2 AM
R AR B Y T ) R AR R 22 00 N TE A B R HL
(3) W5 1) FUHE it - X 36 41 7 LA PD-1 #1)0 i] 51 ( Niv-
olumab ,Pembrolizumab) &t ik i 5 XF B2 7 LA Ipili-
mumab # K 3 5. (4) 25 5 8 xR E BB R A7
(overall survival, OS) . & & 19 7o i#f & 4= 77 W] (pro-
gression-free survival, PFS) | 25 ¥ #9 & K A~ B & W
(adverse drug reaction, ADR) & 43 Z4¥ 1) 3~5 2
ADR %A%,
1.1.2 #HArf

(DIEEEARI OS il PFS 55 1 SCHK 5 (2) 5 W
iR PD-1 #0046 550 Al Ipilimumab 5 F 25 9 347 36
SYRISCHR; (3) B S5 )5 R A PD-1 41 i 57) A Tpili-
mumab FEFTIAIT B SCHR ; (4) SCHR o JC B i 45 25 i
6] 5 (5) #4739 55 5 1) SCHR 5 (6)4F RCT 1Y 3CHk 5 (7)
ARG 4 5 23 WO FR A 2 L K sl IF K Zi ik . (8)
o0 R AR SR B Jo e A 2 110 SCHR
1.2 #ER%

W5 HLAE: % PubMed. EMBASE, Cochrane & 4
T AR | e AR W B 2 SR BCHE L b R LT O
RS . IR AR Tpilimumab 5 PD-1 31l 7 (Niv-
olumab,Pembrolizumab) {GJ7 AM [¥7 25 % &P
9 RCT SCHk K2R I 1A D S 28 2020 4F 7 A, 3E3C
ORG-SR W« 7 & SO 7 R AR 4l PICOS Jit I LA
Nivolumab, Pembrolizumab, Ipilimumab, Melanoma
Ml randomized 1F 7 ¥ R 17 47 K& . Pubmed F 4
R H M . Search (((((Ipilimumab) AND Melanoma)
AND Pembrolizumab) AND (randomized controlled
trial [ Publication Type ] OR randomized[ Title/Ab-
OR placebo [ Title/Abstract ]))) OR
((((Nivolumab) AND Ipilimumab) AND Melano-
ma) AND (randomized controlled trial [ Publication
Type] OR randomized[ Title/Abstract] OR placebo
[ Title /Abstract])).
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B2 A7 25 01 W] — S 4 B3R, 45 B 0l o7 b 2
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PL Cochrane i 27 KUBS: 7E A PR Al A i B 2 37 24
U4 X 2 0 3 98 A B SCRR#E AT 43 7. X Cochrane
i 25 XU DEAb A E 1 6 AN 300 H #E 47 XT B an SR R — A
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W 1~2 A3 H Ry A 55 KUR fi 477 » 40 5 1% SC
HR Ay v O 4 SR s A 2 AN LL B3 S E B
DRI i R & 400 2 3% SCHR A o B i R SR . 2 SR 31 4y
I TEVE e L 55 3 7 24 I 3 [R] B R
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fii /] RevMan5. 3 #{F #4784 et 40 Hr . BE5%
FIPEMFE A5 OS 1 PES SR XU H CHR ) SR 8008 43 Bt
Goit It I 95 %0 BAE X H (95% CD) 5 B & ADR
() 5 e R B 25 3~5 9% ADR kB — A
L 45K G (RR) R R 43 M 483t 2 31
B 95%0CT, WFFE R 5 Btk 23 Mok I Chi2 £ 35 ok i
T, MRS RZE LG LS (P >0.1 H
17<750 %) I o FH 178 5 % 0 A58 780 4 47 43 7 5 0 2R 45
ST Ge it E SR (P <<0. 1,17 >50%) , f#i /]
Wi AL 25507 A5 70 ke 4T 43 A
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AR 4l 2% TR WS, X 45 Rl 2 AT R R AR AT 232
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B KA AT W0 L ARAG 11 e SCHR 5 P38 A B 352 4 S
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A v SCHR G 28 U A DL IR 1
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2.2 AR K RFIER ik FIF 0
AN 3 R SCHk T Ey o e S SCRk . 4t 2 338 Bl
AM &, Hh PD-1 6l FE 7 41 1 318 il Ipili-
mumab JG Y74 1 020 4], B U5 i [A] 12~36 1~ H . 3
s SCHR 12 A5 245 01 43 59 ik 37 $F Ak 99 ABIF 98 19 7 1k 2
Fiar .l Cochrane PME T. B X RCT W52 #47 T
fF KU A S LI 2, BRI 4 B T 2 21 HE A B R}
FA A M R A SEACRRIE LR 1,
Random sequence generation (selection bias) _:,
Allocati ion bias) | |
veey
| e

Blinding of outcome assessment (detection bias)

Blinding of participants and p

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bis | |
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*®1 N SR B AR

S ol bEvigur R gEp bR
PABIFE N e
sl %l ity X IR (SOPE DR (<[ ) O
Nivolumab F#KFESS 1 ¥k/2 Ji,3  Ipili b & koA B 1 /3 L3
WOLCHOK2017-" 311 311 o A / pilirouroeb ¥ Bk 2 41 / 6 OOO® wik
mg/ kg mg/kg
Pembrolizumab k5 1 /2 Ipilimumab & Bk 3 5 1 %/3 . 3
ROBERT(2 2015 277 256 2 0O0O® W
’ 10 me/ kg mg/kg 4k 12 i
Pembrolizumab # ik i 4t 1 /3 Ipilimumab ik i3 5 1 ¥%k/3 Jd, 3
ROBERT(3 J&)2015- 278 256 12 AlLL
o G JA2015 J&,10 mg/ kg mg/ kg, 3 12 & Leem
Nivolumab EE 1 k/2 L3 Ipil b W41 k/3 L 10
WEBERZ017? o 153 ivolumab #4591 ¥/ 2 J pilimumab # Bk 7 3 1 /3 J# 8 0D i

mg/ kg

mg/ ke, 3k 12 A B2 11k /12 A,

@©:08:@:PFS; QO : 251 &k ADR; @ . 2541 3~5 %% ADR,
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2.3 meta W ER
2.3.1 0OS

PMABIBFFE R 2 O X AM 1 OS #EATHGE .
ROBERT %141 555 fil 4y 1k /2 AR 1 K /3
JA 252507 KA W2, 943 534 YOS, me-
ta ST 4 AR R PD-1 MR 23697 AM 7E4 5 OS
LA F Ipilimumab 41, 2 3 A % il % 2 X[ HR =
0.66,95%CI(0.57,0.75),P<C0.001], W% 2,
2.3.2 PFS

AR BEZE R 2 TEOY X AM g PES ik 4T 4
., ROBERT %40 555 il 43 R 1 /2 A1
W/3 G )y MM, IR E N
PFS, meta 50 45 3 s, PD-1 i 5] 436 97 AM
1EHE PFS EALT Ipilimumab 41, 2 R A S iH¢ 5
X[THR=0.57,95%CI (0.50,0. 64),P<C0.001], L
2,

FTHREF 2021 8 A% 50 %% 15 M

2.3.3 %/ ADR % % %

YA IBFFE R 3 T X SR ADR B A2 R AT
i . ROBERT %" 4E 555 fl 4% J 1 /2 JH
1wk /3 84 2507 B A WAL I T A% A
S ADR &4 R, meta 50 B 45 R R, PD-1 #i0 i
FHIEYT AM Bk ADR & 4R 5 Ipilimumab 4
B.ER LG E X [RR =1.00,95%CI (0. 97,
1.04),P=0.780], L5 2,

2.3.4 3~5% ADR A A %

MBS 3 BT R 3~5 4% ADR & k%
#EATHEIE . ROBERT %MV 4 555 fil &40 1 K/2
JEAN 1 W /3 20 AT AL IR T A A
i) 3~5 % ADR A4, meta 50745 1 /R . PD-1
R FILIETY AM B9 3~5 9% ADR & 4= RAE T Ipili-
mumab 41, Z R A G i X[RR =0.59,95%CI
(0.43,0.79),P<C0.001], W3 2.

*®2 PD-1 I FIETT AM BHEN R HE meta 347

S BT A 0 45 R

meta 53 H7 45 R

I EDEiR LN ST B0 AL A

I P BN (95 % CTD P
0s Lo 0 0. 88 Eibr HR=0.66(0.57,0.75) <<0. 001
PFS ol10-11] 0 0.92 il HR=0.57(0.50,0. 64) <0. 001
SR ADR % A & 3lio-12] 49% 0.12 5 RR=1.00€0.97.1.04) 0.780
3~5 %% ADR %k % glo-12] 72% 0.01 it BIL RR=0.59(0.43,0.79) <0.001

2.3.5 BBESH

XF &6 AR 0 6 JF 45 3 AT BUSE 43 # 3B — A R
SCHR IS S S5 BB K O S S R AR (.
3 3 1

RIITIE R RS BIE R FE A SN RERS
ok R K T A B vk L R AR TR EOY T F L S
7RG X — B R MR iy T B . TR AR
B K AR Ayl o — B B i) B 7 vk 2 R ik
= 1 1 U B PR T SO B R 5 A0 CLAK i D |
201 IR - 9T A A 45 4B CCTK 40 ) > % K b Jgs 4
L 5 T 55 I B 1) f 5 7 12 02 3 ek K A SR 4 L (DC
0 M B A T I T CTK 2 i — 2 818 i) 1k i DC-
CIK SRAFEATIRIT s 55 =y B (8 1 5L K 4 48 10y v
K4 T Ik 4t A A BE TR s 4 O 300 T ik B
240 10 2% BB e 98 A L ) i S PR CCARD 5 DT Ak 3136 7
VB Bifi 25 G 88 97 300G o M O 0F — 2B 4 T, B K
SRR Y & B TR T SR ST VR Y 2R I B B ok U
SR MR T AT I R G B G A A A A o
FIVAIT BORE fEME S N PEAR B TR R BRIz AT,
2018 A , g2 A5 x50 i 7] 1 A S AR 5T TR AR AR T

DUJR B 200 AR B 5 2 B X B2 CTLA-4 3 il
# Ipilimumab 5% 44 PD-1 47 % 5 Nivolumab.
Pembrolizumab ¥ J& T G K A s dl 5 . K& Co-
chrane B f51E . PubMed. Embase %5 £ K 5045 i 16 IT
AM BWFFE H R 2 8O 53 J2 56 T fe 2 A A o 100 ) 55
AT A5 AT ey I 2 ) A Ll A T B 5 A A A5 o )
Z I Le AR # /D . 2 R BB 5E 0 A6 GIE GIE 45 55 9. AL
AT AT AR RSN RCT W5,
BORmERTROZMM, 2k T EKEH,
B RE B EMLIRENR S, RARBREE
T AN o7 B RRARE 1Y) A 06, R R 8 R A T 1 NBRT BT
AR BRIESET AR 75 %0 SRR LB R E
FIEEF LSBT ARG RGN HFARE
A BB S MIE RING, 73 it 29 10 06 [8.35 1
IE 2 3 R 6K e, 5 a1 AR TR fe
LU, AM BE A 1/3 2 KAk T B B o8 I
7% BB A R L RS B A X IS A T I R S R PR R R
RS P S A A 0 AT 8~9 AN H L 3 AR AEAE R
WALREAE RS 72 10 ~15%""" . 2011 4F, 2 [ FDA it
#fE 7 Ipilimumab ] TI6Y7 WA SR 0 bRl G R 6
R e 226 97 AR E X JF J5 . Ipilimumab Xf T
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AM SR AT DU A 3R A BT iV RS SR B
% Ipilimumab ZEIGIRIGYT H A9 32 W H 5 Ipilimumab
i 245 14 9 1 B0 AN ATk A . B S L 2014 4F 36 E FDA it
#E PD-1 #1157 Nivolumab 5 Pembrolizumab i T
G780, Nivolumab 7] L E 3% AM B F K
H A &, I B Ipilimumab JoRE A & D H B i
FR 07 A 4 4 PEP T s Pembrolizamab 7] i 3% 42 5
GG 00 B (00 93 FR 5 1) S g L B AR A I L 3 T AR
Ipilimumab Mt 25 2% B AC 25 9 L AW 98 e 4% 2
FRAEIRG K S F 32 (9 PD-1 50, L OS 1 PFS
4 IR AR AR AT FL A EIE A PD-1 404 30 A9 A 2L
PECHIG IR BE AE SR 2548 = . A OIS S BB 1T M PR
25T BRI OS Fl PFS ¥k 45 R 45 b5 . 2 A B fE
i 1 5 T 0L B 5 2R PEA PD-1 400 570 A9 A sk

PHIARY 34 RCTs f145 2 338 fil AM B35 . 5 5l
X PD-1 #1505 Ipilimumab 3897 AM 7505
ok, SR FRW,PD-1 MR F 4R & OS.PFS
EW T Ipilimumab 4., OS J& % B HLIL I 46
5 (PR ART JE R ) 56 T A BsF T, 458 7o e 309 Aok o8 A 25 1Y)
OS J&Ifi PRIA YT 1 B £ 2 H b, & 3 @ 35— Fpyi s
W7 AR B AR, T PES & MR F AL
T 20 b8 & A= AT 5 1D #F &8 sk PR AT: AT R PR B
T-Z BB B[], PES 78— & 2 B b ] D s e i 3] i
Je FBE W R AR A A R I R VA YT L B E ALY
bR, WESE PD-1 M 73697 AM b Ipilimumab
A%, PD-1#05) 5 Ipilimumab 7] fE & 4= 9 ADR
WRNENE KRR, G WA RS MB RSN
STMRG R ARG IR RGE RIS R, 2 A2
YRNAYT G B SR ADR &4 RAHMRL, M 3~5 %
ADR W& K, vl fig 5 308 H SR I A% 0, A7 4k
FLEATRRSE T MM BB H T, W T AR A
X ADR, L0845 24, A 1Y 5L 28 55 2K A PR
2, HAE 3~5 4L ADR 4558 8%, PD-1 4l 5] 3~
5% ADR %4 R W B KT Ipilimumab 41, {iF5E PD-
1 M 53897 AM H Ipilimumab B 4% 4,

ARG 1 A7 AE 1 JR) BR M« (1) — B8 SRk DL A A7 R
AR R 48 AR . B T ROHE TG Tk e B VA SR
A5 (2) 84 SCHR B A 38 B AL T 2% L 43 B B O ik
BRI — 2 W DR AT 5 (3D F8 430 52 19 B U5 4 1t
St X 25 ST BB 23 1 R — 2 W 52 5 (4) PD-1 40 i1 5
A T A R DG B I PR BIF 5 D Al B o 11 R
WATBR . AHEFELE 16 w4 5 1 s ok 5 O A% ) RCT
WFSE IR FEA &, SE K B 15 B 1D DS IE

Zi LTk, PD-1 Ml MR 97 AM B R,
Y4,
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