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[ Abstract ] Immune checkpoint inhibitors (ICIs), including programmed death receptor-1 (PD-1)/ligand (PD-L1)
and cytotoxic T-lymphocyte-associated antigen-4 (CTLA-4) monoclonal antibody, have been approved for the treatment of
multiple advanced malignant tumors, on account of its ideal antitumor activity. For patients receiving ICIs treatment, gluco-
corticoid intervention and treatment are often applied because of some complications associated with tumor, immunotherapy-
related adverse reactions, and pretreatment before immunotherapy combined with chemotherapy. However, excessive physio-
logical dose of glucocorticoid has a certain immunosuppressive effect, which may even affect the curative efficacy of ICIs. Thus,

there are controversies about the use of steroids in patients receiving ICIs treatment. In this article, we reviewed the progress of

steroids effect on the efficacy of ICIs.
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71, W15 CD2843 36 4 B7 MM BH Wil i i, 554k T4
M2 ((T-cell receptor, TCR) 185, #EmdlT4H M
Wit CTLA-4JRAE FIRJET T4 (T regulatory,
Treg ) &1 K T IAPURARE LA B7 /0 F MRk Fik iz,
RAFAEMEI RN 1617) ) PD-1/PD-L1JE ) — % 5 5 14 f
SR AT 5T, FOAHEAE 0955 AT 38 2 40 1 T 240
FEIEALS), 5 S Treg i b I 4E 45 Treg I BB S A2 E T 240 g
AT OSE R A, HET PR RAE T A0S PR . 1CTsid i B
Wr IR B SR A, AR AT S ]
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CTLA-4, PD-13K™ KMl Treg %5 H Ho ] (2224145 &2 Fif
BUEL, XPT AU MG A I E R . IR, 57 Rk
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SEAE G RS H S BIHIESE

F 52 ICTsTR YT 1 g A8 3 78 LB A [] B B
HTAFEGT BN, WRefAAEZ R G TENE. #l
wn, TEICIsIRYTHIG , MR & T s A1k mi i kb
PR T 0 N e e . ST L W DR X A 22 A g
PEREFF ZAED38) FEICISIRYTY 2 )5, MR & HTE™
B YirAEsHY T FAFRAE D, [T, A5l 78
ICIsiAYT R GC ( F2E48 )5 ZhICIsiAYT30 A ) Xf
ICIsY T AAFTE A B 9, BRI A A B 5
R TAFMES . AR P R B, GCH
TirAEs T TR 250 ) S W A fE R 2 i . %
JEFir AEsH H H AL S SIICIsIRYy — B M 2z )5, |k
AR G IR TRAT . FEICIsIRIT 1A 7] B Bt ff
GC, HXF B EIFRUN S0 AT BRAFAE 25 5o

2 GCRFTFICIs;BIT 2 HA

2.1 P GCFRLLZFR X ICIsIT LAY Kathryn %5 02s)
FFJE T — WAL B2 GC i I XTPD-1/PD-L1 L4157 3L
S Y BT o WFFER S ZhPD-1/PD-L1BALIR T
HHE, BEZAMET10 mg/dREM Y EMEE LN
FLLE R HGC, AT 24 0 17 640451 AE /1N 2 fifd it
J# (non-small cell lung cancer, NSCLC ) £ . 6401
WX R ool fEfE L& GCiRYy, HEEMMEKRE
IO TIE A WP PRI ME 9 57 DL S SR s . A b iR s 2

BB L EEMIERE H 0 ( Memorial Sloan Kettering Cancer
Center, MSKCC ) HJ4SsHl#H, JLZLGCH MY % W 2%
)'ﬁ:$ ( objective response rate, ORR) E%ﬂf&ﬂ:ﬂﬁ{%ﬁ?
2l (6% vs 19%, P=0.02) , TiFRALAI (progression-
free survival, PFS ) M M4 A8 (overall survival, OS)
W TCW R A B E 4% (P AIPFS: 1.90H vs 2.6
A, HR=1.7, P=0.001; H{i0S: 5.41MH vs 12.14
H., HR=2.1, P<0.001) o £ ¥k K& e o0
(n=185) , FHLGCHMORRIRE FIHEIAMHE (8%
vs 18%, P=0.2) , {HPFS X OSYy R E44E ( H{iPFS: 1.7
A H vs 1.8, HR=1.5, P<0.001; 70S: 3.3 s
9.4 H, HR=2.0, P<0.001) . A2 H.0rgRE
BoR: JEZLGCMl ] i B IKPD-1/PD-L1BHTIR YT ¥
fJORR ( P=0.005) , 4i%d | & PFS,KOS ( PES/0OS:
P<0.001) . FEEIPILBFIRGRIRDL . Mk 7% b B2k
AN, HREHAT T ZNE b, SRR &
2R 8 % 5% HPD-1/PD-LIHTIAYT 5 # PFS X OSTil )5 A
K7 fE [N & ( PFS: HR=1.31, P=0.03; OS: HR=1.66,
P<0.001) o J34h, ZMFS WAL T PD-1/PD-L1HHL
IRIT TG AR GC AR BE XTI P AU M I 22 5% . /T i
MSKCC (n=455) BRI, 661 # fEPD-1/PD-L1
PUIBITHI30 dA GCRHEE, 3B HFILLMHGE, 7
F324B1TCGCIRYT (fIFE<10 mg/dIK B Yo ) o 45
BN FLMEHAMORREIAITF IR AL (6%
vs 8% ) , JLIMEAIMORRE H, i£21%. —ZHIYPESK
OSWAFTER] FXT L KRR, ZRA G2 E X ( Log-rank,
PES/OS: P<0.001) . FIRBFFER]: B AMET 10 mg/d
TR JE i 2 1 1 R 5 5% AT B AIKPD-1/PD-L 1T Y7 4K
Wik, WERMNSCLCHEFMPES KOS, MR AR5
Mr#& s : PD-1/PD-LUHLIAYTHI30 dIf 2R 2 FE AL 1
NSCLCHEB A MR 25, HILLE GCHH 24 1) 5% i A X BT
T

A 5 — T SE OGN T BRI 64 s (3RS
A, fFZE1AY) 1,028l IHINSCLC R # . fir A BiF 5%
X4 4552 PD-1/PD-LLLHT L 2 5 K5 CTLA-4 5 H0IR
J7o SRR 141008 F TS hICIsiR YT I 85 45 52 b
IR ZEIRYT . GCIRYT WS I ik oA &b B i 7% 4% s L
flh, EZHESH, XEBE . RERA .
R AR R WA s R R e N O A R 2R A TR
G, SRR ICISIRYT WIFFEL MM 2 2 R & TR
T HINSCLCH & RIPES )OS ( PFS: HR=1.31, P=0.01;
OS: HR=1.46, P=0.001 ) . ZIAFFE I SR AR R
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IEAL, ScottSF LTI /INEARDE ST R FE L IE « FLIA KR
LR R BT O EFIL T nivolumab ML 25767 RINSCLC
HEMOS, ZUFRANA T 2100 nivolumab 82557 1Y
NSCLCH %, d:66filfH Tnivolumabifyr a2
i GCIRYT, i 10 mg/d-180 mg/d A%, V435 mg/d
W e ok, WER A N UE L EE I B /S v
(27% ) . PEWRGEAEAR (219% ) . 9% 55 55 4 BE R
(18%) . irAEsfIRRE (17% ) M HAMFEHE (17% )
WK A BinivolumabiG¥730 AN, #5Z2 AL T 10 mg/d
K e M GCIRYT & ORI s, atastil,
TN s R R B ER A ) P nivolumabif ¥ 5 1
B AR B R R AL > (24 A vs SAS R,
P=0.002) , H{oSEEHm (4340 vs 1111,
Log-rank, P=0.017) . X{nivolumabif¥7 1 H GCHIZY,
BIJEZEGCREM A (n=12) #F—H0Hr, Hosk
TR S, R (P=0.02) o Ji4b, Cox
BIH 53 B 2 BT . L0000 3R 2 8 40 00 28 1 XU Al B
W £ BB e (HR=2.30, 95%CI: 1.27-4.16,
P=0.006) -

AR . FEICIsIAIT Y, FFLEGCR
5B 2 PEAINNSCLC B M7 R . AN b 3 0t A7 SCilk
AE T A IS5 R . Biagio %R IBFFE AN A T 650116
FHIE 2 AA J iE .0 ( Dana-Farber Cancer Institute ) %
3 PD-1/PD-L1LyT 25 8 A5 CTLA-4 5 HTIR YT A 1
NSCLCH#, FLo3fFI7EICIsIA YT 24 h 4532 1 e
KGCIRYY (210 mg/dikJEMA2iit ) o ARG R A ,
WFGE T i — 20K G C B 8 S 5 43 S TR IE A DG e R AT 4
IR g8 R AH G B R A0 2 . rp i R A DGR RGBT 4
66151, VR ER A ] D DT 47 i PR A A 2 B B 8 AH OGS
. B . RS, dRMAE A O R M 412761,
Bt DR AL A BE AR AR 0T S B A I 48 48 1 BH ZE
it . B B et sE . 5 4hss7HIh IEGCH
Y. SR BN EAEEGCENIER, MIEEIRIT
BE (n=93) MORREEML T ILMEIRITLH (10.8% vs
19.7%, P=0.04 ) , PFS}OSt ¥ @ F 455 ( hAiPFS:
2.0 vs 3.4, HR=1.36, P=0.01; H{0S: 4.9
A vs 112407 ; HR=1.68, P<0.01) . Aif, %%
FU B Ao BoR o JE AH G E AR IR YT 4 XS T
T ERIRITA, PESKOSH B H%i/H ( PFS: HR=1.87,
P<0.001; OS: HR=2.38, P=0.001 ) ; [ffj 3} JBEAH S I & fifi

FHLHT IO IGY 72, PRS2 OSN3 2% 5% ( PES:
HR=0.77, P=0.24; OS: HR=0.93, P=0.77 ) . ZHN X7
25 FERIRE S 4 PR A DGR R 1T AR 10 mg
KA BB TC R RZ AR E AL T RS 3 5 ( HR=1.60,
P=0.02) ; TARKEAEAH G R M B E, GCRIN I
& AL ICIsI T A3k 45 ( PFS: HR=0.61, P<0.001;
0S: HR=0.32, P<0.001) . HJEIHFRE NN 2L
GCIRITMRSE , HIKRZWHE FEAE T A &6 5L
s Z W5 A R ER 5 0K (8 A 3 1 ik = 8 5 A
X%, MIFEA B FEIMNSCLC B H ICIsHIF 803k 25

g5 LTIk, X FICIsIA YT RS R 24 # R X
ICIsY 7 AAFFE IR RE R, H RTAAFE— 2 il A5 o
() Biagio % PSIWFE 45 . FREEILLEGC 2 A B ] g
AR A ICIsHY T R0k 75, (HULHT Z WA
YR ICIsIRIT R HFLLGC R 72 B & L T NSCLC
BEMWICIsITRL, 1 H, H AW sE e 2 B & 5 i
W, s R T RS . IRREIR PR S TR A R
W, Wik, fFEELZEEL T, ICIRYT I E
R A R R GC, MR, LikiFREN
BV 738, AEAE— 2 B far T ELES o B S8 A AR 1
BN, R Y AT SE GBI 5T 458 Ry ik — 2 A R REME AR 5T
FHERF AT
2.2 ABIFHTGCHAL FEXS ICIsI TR HISE M il 0T A4 4347 i
7N FEICIsIRYT A, Fpagl A 350 /| M GC 2 % il g
SPENSCLCERHICIIT AU EE . Axt, ZWI-111
I REMLIG AR50 & B, 8 AR HI ) 0 I T
JPRTTIALBE, IR & S ICIsIYT AL . Keynote021/&
—IREHL . X HE . JFROARZS IO RIS DS, B TERE
fifipembrolizumab¥k & 7 1 XL 24 {7 XF Eb B4l b7 iy 22
5o WEFRAL T 12301 TC5E AR M EBENSCLC 8 3, bl
PLEA 8535 i 2E+REATRIT (n=63 ) , B{# pembrolizumab
e b S5 il ZE+ RAIAIT (n=60) . MY FHGCHE T
fRIF R TAL R, S50 N RIFEA iR T 4lORRE
7 (55% vs 29%, P=0.001,6 ) , PESHIK: (H{iiPFS: 13.01
H vs 891 H; HR=0.53, P=0.010) , J7rRGkes M, 1L
J&, WG KRR sy a5 R EFEIESL, Rk
JY WAL TR, S A AT X Al Ak YT IR
SPIEIANSCLC, YW & T PESHIOS, Ml T S i A
B A PR A TR AT B B, W REIE N S
RICIsIITF 803k 45 . &7 b, FEICISIRYT WA, gy
AR R G T RE R ARV, B, BE
FHFALST B WAL B2 4 . Aad, 54 — e [n) @l T
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R AL B e 27 U BAFAEZE 57 Ja S n] XA O[]
A TIRAMF ST o

2.3 GCHIRL FHFIREXTIF AR Kathryn %5 RS 158
Xf I GCH it 5 PD-1/PD-LIBFUITF R C R AT T
P, 5 ER: BZEGCHZY (210 mg/dik Y
) AR FEMENSCLCE E MRk, HILm
FEAE— MR R R . WFFRFGCIR YT R ks 8 3 E
fiordl, sl 2 A T20 mg/diR ey
HIME, 326135210 mg/d-19 mg/dik ey MR &K,
Flaxsaslil L L GCHZ B # . 4R E/R: AMET
20 mgi KB FEHAORRHAS%, 10 mg-19 mgil & 5 #&
HoN10%, IR R FEHORRIL ), K18%. —HM
PFS. OSWAFLER EXFHOCH, AMET20 mgli R %
HIYPES, OSHHAK, =HESHLIT#E X (Log-
rank, OS/PES: P<0.001 ) . M5 /xR, X FPD-1/
PD-L1HUIGIT IR, FRLLGCHZI T e, J7
BOSARFT RE 2B . A3, HR i Biagio % P FE I
N GCIRIFBE IR ZE, FEHHNTHIEIHFH
e AN REZER, A —E R R X ICIsY 7 2 )
Tl VE R P sk e T HUE A2 AR, LR A A
DAEIR T AR 1) 38 22 50 s AN AT R e, LT L AT
P —E RO R . YR, BRI R R A
A&, GCR I S ICIsI 7 26 5 1 2K 55 WA T B 22 15 I
IR LRI

3 GCL A FirAEsEIE

3.1 ICIsiAYT HAElir ARSI R A BUIR L HAS B irAEsJ2ICIs
IR R AR IR IR RN, AT R e B2 &R
g5, G Rk, BB IE . T P94 R G0 B H il 4
irAEs% fECTLA-4'5PD-1/PD-L 1A 5 | oW 2 22 5+, {2
J5 B WA ITAS R R AR B 07, BRI AEs B
KARATRERE (R Z BN JE MirAEs. Fmetas3HBY
R, IFTCTLA-49I#5] (3 mg/kgsk10 mg/kg ) 1AIT Y
B, HAT B AirABs k& LR R Ky 729% , it Hh-H fF
(3% )LL) irAEs K= %8N 24% . X TPD-1/PD-L1J
HilF, Ho-E i ABs & AR RN AR L 20%043 BT,
ERX - B irAEs, AT AT —E A B R miilia
7, MGCHHR FER T HZGie»),
3.2 GCH THirAEsE FLI L2V X T GCH TirABsE 1

W2 AR, HRETA MR TP HRE. &
X SR ossaol AV SCRR A HTRE YRR 5T . BT
HYICIsfldE CTLA-4, PD-1/PD-LIFI I . 1657 9 Fl i
W5 B0 . NSCLC., B A . Sk S0 o 45
ELIREZRE N F . GO A I E{E B K2
RIVEAAE R, PR EAAOS, PES. ORR, JAIF KK
A [A] ( time to treatment failure, TTE ) A ZEfiff5r 2L 15F [H]
( duration of response, DoR ) o HAREUHIL B ILFE 1.

AR IERI . 3G R GCH TirAEsE HLXS
LCIsHL I8 77 24001 T i 25 i i s2 e, AL B o
XAV AT RE A B . IEH AR, CTLA-4Y
PD-1/PD-L124— K G [ A Ty LA G e B 1 4 F-, %2
Z 5 AR HUR e T 32,k 3 5 1 S 38 0 225 4 15
S, HEFRFHUAR R Seyse A . (HICIsHY A AS#RR T %
JEE R AT AN LR G 2R GE ) R 2800, MLAAR 1) fa e
PR AT . ir AEsHY I ISR 3 B DL e RGE Y
i SR L =N = P8 DR SR 5 W (e L s Tl ol
BB R AT R Ge, Al LR F— A
TSR L, RS B R RICIs TR, SiAh, A
RUAFFT RN R . FEZGSH ZERAME A TA R, R %k
B i s T 4 B P G S 2 R A, (R TS S
TCIZT 28 IV X b DK 18 184 5 4100 T 4 L O AN Uk
PERTEPUIMIRE Sy T J5 , TN R ST RE X 1Y
PERON BA B IE N RE Sy, XAE—E R B S
METE R AR, A, HETPAEGCH TirABs & Hl %
SRR, A BGCT WXt 4 MirABs ¥, ifi
ZIHFFE 2R B] %A irABs S AR BT IR IR 5
K, PR GCXICIsIAYT HY 1 200 il BEA B irAE
HITT RO 25 0 4557 -

Faje SO BIFFE X L T AN [A] 1 # GCYA YT ipilimumab
5T 10 e PR S 0 BB TS S . BRSO T 981 2
Zipilimumabif 7 I BIZ W R TEAR R A R A R,
I Z64flipilimumab B 2590 YT B E M A AT, WFEER
R 14p], mFlEdsofl. KR EAGCHIH<7.5
mg/dik e 2R, HAIGCHIES.S mg, FAlEAHGC
i 34>7.5 mg/dik e i, T GCHIH22.4 mg.
ZEILRW, E AR AP AL0S . PES K TTESH 423.3
N 490 A Je1ra ARG 4 P ALPES S 35.0
A, HMARER HP M OSKTTE, KF 4 H10s
( HR=0.24, P=0.002 ) . PES ( HR=0.36, P=0.007 )
TTF ( HR=0.28, P=0.001 ) ¥, JF—EXF LAk %L
B (n=64) MFEMHERKREE (n=217) AN
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Author Study Tumors ICls With/no Steroid effect Detailed description
(year) design steroids given on ICls efficacy
Horvat Retrospective Melanoma Ipilimumab 80/182 No No difference in OS (P=0.97) or TTF
(2015)12% (P=0.07) between patients who did and
did not receive systemic steroids for
irAEs
Johnson Retrospective Melanoma Ipilimumab 12/21 No No difference in OS (P=0.31) between
(2015)1a patients who did and did not receive
systemic steroids for irAEs
Weber Retrospective Melanoma Nivolumab 114/462 No No difference in ORR (P=0.74) between
(2017)10 (4 trials) patients who did and did not receive
systemic steroids for irAEs
Downey Joint Melanoma Ipilimumab Responders: No No DoR difference in responders who
(2007)32 analysis of 2 *peptide 12/11 did and did not receive steroids (P=0.23);
prospective vaccines Nonresponders: No OS difference in nonresponders who
trials 26/90 did and did not receive steroids (P=0.99)
Shafqat Retrospective NSCLC (49) Nivolumab 21/136 Improved PFS Patients who received corticosteroid
(2018)131 Melanoma (49) Pembrolizumab inall patients  treatment for their irAEs have improved
Renal cell Atezolizumab and no effect PFS (HR=0.38, P=0.03); No PFS
carcinoma (30) in responders difference in responders who did and
Head and neck did not receive steroids (P=0.23)
cancer (19)
Other (16)
Faje Retrospective Melanoma Ipilimumab 64/217 Improved OS Patients who developed hypophysitis
(2018)0 (receive steroids) had improved OS

(median OS: 28.2 months versus 9.5
months; HR=0.53, P<0.01) compared
with those who did not have

hypophysitis

NSCLC: non-small cell lung cancer; OS: overall survival; PFS: progression-free survival; HR: hazard ratio; ORR: overall response rate; TTF: time to

treatment failure; DoR: duration of response; irAEs: immune-related adverse events.

L, RIMEARREEHOSHERK (F70S: 28240 vs
9.7 H; HR=0.53, P=0.000,3) , 14EHETER N AFEALF
RITH E (83% vs 45%; 9% vs 35% ) o WFFTHENR HEHE
irAEsE PR}, 7 GCXICIs T U A FE VR TE 1Y T
R, AN, irAEsHRE I HA AW ICISITAL, %W
() G gee v AR s, PR 2 G T RlR YT, M
ICIsy 7345 JCir AEs R AT AT RE S AL .

Zi b, WAV RITRIE I GCH TirAEsHY 5 B
SR R A o TE X Bl Ak i D R RT REAT PR T
i, — AT REH T & Az irAEsHT, MU R ez e
ANTRREFE A ST, IR 9 T 40 i 2 G5 %5 G C 1Y) B 328 410 il 1

MEA RUFIENRES s J3—JriH, irAEsHY H LI 5 b
AN SR e TG M, IR YT R GC Rl A RO T
BUAR G2 A F A PR SR BT, T AN 25 B3 52 I ICTs Y
UMY . Ak, AR A GCXICISIA YT A4S Al g 2
AER, WAEIRYTirABsHT, 75 B o fff F Bl A A 5 75 i
WE ., BN, YRTHFSE T GO A
BIEARTEA IR, Ml R FirABs ISR B ZhedE, H
FEERRE WA, fFEM B AMAZER, HmAHT
irAEs B GCIRYT R AAAE — & Y S Bk o X ]
7 A ir ABsT K I6 7 I 8 10 248 YU B LA K irAEs 5B 5
BAETEA IR G GC IR YT R S I R, 75 2 Jm S o iR
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H A 22 WL - T8 BEDL I R g s ss g k. GC
T BA B P AL T B AL BN, X T EE G4 25PD-1/
PD-LIFRHLIAYT BINSCLC A, HICIsIF ik Z 5 i
FRW, PR TEARYT AT WAL B, R X 45 2EPD-1/
PD-L1HLHL 7RG I o] BB JC B 3 2 50 X B
irAEs, J&F 250 [l o o i 25 0L . AN IEPD-1/
PD-LUEHTIAJECTLA-4 AT, I E X0 HY PRl 4 00 i
R . Aad, EIRBRE DX A B EZER, B
WE M ICISIF R I 5y, HArE AR 2 S
FEAE TR SR AN, I, ANBEZ XA GC
XA [RIICTs B 5 M TG 22 5 o %t 303 g 4 56 3
P e H A IS B GIERS,  HE A [R] TC s )5 M 2 75 477 22
5, HATHZ Ay g uEd

s RESRE

REER PG R B R MFICIIAIT B0, Fredk
MGCHETE (AMET 10 mg/dik R M) /A
ICIsHIYT AL, HETRAFAE—E 4l (HIE, A7)
HIHRE Y TR AT AR, A B
FMICIsIIT Ak 2E . Ik, FEAEEIET, ICIsiR
9 R 3 7 A e 5 o D A R R W R R R . X
FirABsHE L, JAIT R R A GCHI 2y Bk F e 4,
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