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[HZE ] Sk Ml (immune checkpoint inhibitors, ICIs ) BN F T 2R EM MR AT, HPRT
ALANMAET- 2 1 ( programmed death 1, PD-1) /FEFPALANIEFET AL /A1 ( programmed death ligand 1, PD-L1 ) #3335 4%
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[ Abstract ] Immune checkpoint inhibitors (ICIs) have been widely used in management of malignant tumor. Pro-
grammed death ligand 1 (PD-1)/programmed death ligand 1 (PD-L1) inhibitors have been introduced to treat non-small cell
lung cancer (NSCLC) in recent years. Currently, PD-1/PD-L1 inhibitors are considered to have minor side effects and do not
independently increase the risk of infection. However, they may cause immune-related adverse events (irAEs) that can require
immunosuppressive therapy with corticosteroids and/or immunosuppressants, leading to opportunistic infections. Further-
more, there were reports about reactivation of chronic/latent infections without irAEs. Thus, immune checkpoint inhibitor

related infections have drawn more and more attention in the world. In this paper, we described the potential mechanism, avail-

able clinical data and recommendation of diagnosis and management for PD-1/PD-L1 inhibitor related infections.
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LA FET &1 (programmed death 1, PD-1) /2
AL ANHEFET A4 -1 (programmed death ligand 1, PD-L1)
PR AR T 4R T AR/ N AR (non-small cell lung
cancer, NSCLC) [ EIRY T FA0 N T IRTY, sk &
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RSN (epidermal growth factor receptor, EGER) . [A]ZE PR
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NSCLCHIRIUGIHIT .
PD-1/PD-L 1l 7138 5 $ A Jy HAT BN RIVE R
T e A TR MO A S e, HRTIA N PD-1/PD-L1
i 5 UE’J@FHH?T/%"‘?JH@Q%E’JHL SRTI, PD-1/
PD-LUIHHNGATF B b, BT B iby 7 A A
R4 (immune-related adverse events, irAEs ) fifi F#E 7 it
VAR S 24 O T 7 A 3 I SR 8 0 o BT AL 2 1 SRR

BilHRIER, [EE, HAjA #EPD-1/PD-L1 il 544
ISR R BLir ARSI T 100 A AR WK /18 PR IR BT
T BRI

2 PD-1/PD-L1EE[EZ4891ERHLEI, 1&ROIE

PD-1f& — M OCHE I e e A A il , FTH Sh il 2H 21
TR TEPES) B F LT MIERICD4 . CD8* TA i3
ik, (B FEBANAE . SAZANAE . AR (natural killer, NK )
20 R R 2R 20 i R 2 3k ) PD-1AT I PD-L1AMIPD-L2 5
BoiAfim % . AF—FAR 5 PD-1/0 455 Ky al s ZUMHlCcD8* T
20 RN XA T BE o PD-L 1R 78 [ I8 200 i 3% i A g £l
AT R A R A I R TR 2R3 o 21 g ZH 2L T 4
ST E (interferon, IEN) -y, fill & THEPD-L1K A FE
PALF IR P e SRR B, DA S B M b il PD -1 3835 |
4. BHWTPD-1/PD-L1A] LAPIWrX P G ER, PR 40 e He
#£7), PD-1/PD-L13R K 5 R UESE 5 22 Fh g 25 29 (4
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1 2 JLAEH, PD-1#1 57 dllpembrolizumab ()
PREPT) Minivolumab (R A JEH AT ) S PD-L 14 51
atezolizumab (FTEEER FAHT ) B AL F LR N iE, a0
2R . NSCLCA%:.
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B B BEALIG R 50 - 350A i /R 4232 PD-15(PD-L1
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IR IRSE A Fa (tumor necrosis factor a, TNF-a) F5H157] (4
YERFNE AT ) | W22 T IR 45 25 W) R A T ] I S g
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— i SN 352 PD-1/PD-L UG Y7 i S 0 208
SRF AT 1 BB S A (b 2 45 52 N R DL HdTiA
7, 801432 g iR JE BT FIC T LA-4 57 G DE R gt

KRBT 1300 G (R AE%6.0%) , s LA TR
A5 P 1 At P T 58 (pneumocystis spneumonia,
PCP) /@Y, INAELR . a5 . X SRR B A 4
S IR JC AU VAR BT SR T I AR v ke
R ) A R DR 2R 2 e T BB ) o 52 M T 2R/
TNF-affi fi5] (ERFFHRHTSE) A TirAEsHIGI 0. 7
— IS 167545 52 AN R JE BRI T NS CLC 4 i BF
FEdoR, AL (19.2%) L3RG, Hr2sfl s
AR, 2B LT, 6 EE Y, WEIR & R K
A Rl ST FE R IR
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I IRNATT A IL T, A A FHAN R JE B ek
WAL BR BAHTIRTT 1 S8 1 BV AR 5 A Sk g J B B0 1Y
S AR 7100 ok SRR VR AR S5 A I Bl o0 e,
7EPD-1/PD-L1FH Wi F4R 5 B RT3 H MBI B X 2
$i 7 A BT S 1 AR B AT A 0 P A A BT O
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BER T BT TR S T 20 i 07 *{U?i‘ifﬁ?ﬁ%%ﬁ
ﬂAiﬁx?Rﬁ%%ﬁﬁ{ I AT UL 3] 14 f e A 8
JELZEATE (immune reconstitution 1nf1ammatory syndrome,
IRIS) o A4 BTG Z OO S, 7k E (S5 ARAE
FEZ) $Z PD-1/PD-LIINHIRA YT R IE B &, 16 5
PRSI AR LI H91/1,000000 [F]F, 20184 HAiH—
B4 32 204 7 RE AN R JE B HTIR Y7 B A 18 1 ot g
PRl 5 w0 (CPPA) SV I E A 4] 20 o [R)4E 5 — 4>
PN A JE BRI B 4 TR 7 BK
Je- i RIEIZ o B G 22 W91 S E 3R T R 1A H B
irAEs 2 fdf S e 677, $275PD-1/PD-LU A 7E
SEUTAT VPR IEG FHTROE AT XU
1153 —J7 T8I, 1% Sl B2 4 P BIF 5 6 Jd 7S BEL T
PD-1/PD-L15 | A4 T 20 800 4 5i n] BEAT FI) T2 i g
IHREA 18 T BUIRBRAE S R I B b B 2 e,
W PR A S RE 1230, IR B — 1R 28 1T
%ﬁ;%%%ﬁﬁnivolumab$ﬂINF—Y{ﬁrJﬂZIj]E/Jik&L B 26 X
PD-1/PD-L 1Al 5 e 1) 5 22 S e ML AT o ik —20
W
FIHIT {6 FIPD-1/PD-L I 57 4 & Sk e (1 5 7
mFEIR,

PRI
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PD-1/PD-LIHIFINGY T H i RO A v R /A8 e
4.1.1 ZHTREGY AT AN W2 TR, X e
R R B AL M R 1 S AR TR PD -1/ PD-L 1l
FNEST BN HEHE &

4.1.2 GG PR T EEPD-1/PD-L LI AT 1Y
BEEEERE R R, T-SPOTIRE  y T KB
R (IGRA) KM FRX 2 sl i AL T2 394 (computed
tomography, CT) K525 . X TAATEFTSEAEIR, SR WL EE I
A%, G SIVE I A5 A% S BN RE A TR R A R
SER IR MBE SRR AT, WA, I TS A B TRk
HATER LI 2T

4.1.3 HBV/HCVEY: L& HAikiE B/~ &I FHBV/HCV
TR 1 iR s A f FPD -1/ PD- LM 71 4 IR S e A
AP BRI E72 (B2 83 & A irABsh A=
Yyl AT B S EHBV/HC VIR YL B TS, LI PD-1/
PD-L 10 fill 550 F 7 4 076 s AR /4 S g v M A XU, A
FEIGTT R THBV/HC VI YL A T AT

4.1.4 HIVIEY HETHRE B A FHEHIVEG 1 b A fd
FHPD-1/PD-L Ul HAS 23 d 25 15 XU 297, (2% 1 %)
PD-1/PD-L I H B S AR /A2 SR G i VAR AR
HBAEIRYT AT THIVIER YL (Y T AT o

4.1.5 JCAth BB C TR A AT X081 il i 25 R i2E A TR
4.2 JBITHSARITIE I I6YT WA BicAEs, 75 6 A
B AR B A BB A T e I RNAY T R R, Wk
PRI, DA R B 52 o e B S B S I A
SOBB RIS 5 ) 22 RBh2ia T, X F & EirAEs I
HUTNF-aiBY7 (AR A HRHT) (YHBV/HC VAT &, 16
IS A Kby 7 e BT N S YT M HBV/ HC VYK 7
ARCELOL X TAAAET AR A8 M I3, 1R YT 0 R) 75 25 U sl
JRYLkL K R

# 1 PD-1/PD-L1HPHIF 42 & AR B R
Tab 1 Summary of PD-1/PD-L1 inhibitor related infections

s JAfT

5.1 EFXHHEIATFirABs 4k & JE

S.1.1 BURYGARIT iR JEirAEs R e by PRy ek
ARG X T PSR AR R R A, BT BDJF i 22 00 1
PUBRYIATT o AN 58 35 00075 2% Js R4k A, B Ay Ik
YU it . PCPIBYAEFE (T FH A2 5 sk e R Imse il fre 2o 5
P14 S5 3 DUV AT fefE Tt JDR 4 1A 77 oo

5.1.2 —SRAAYT BHR R BER G APD-1/PD-L1
N2k S SR 1) T LG I P R D IR 7 I R AR
s.1.3 TBTEIRIY (1) ff FHSRAFA>20 mg/d B 54 1) H:
W Bz [ R 22 /a3, iU 52 T e R e | g
FE AR i b Jo 56 T )7 il 7 PR B e 1), (2) i R R Y
P20 mg/dal 55 A A Rz B R 26 R, &
WOHEA T T B M T L RTR YT CAnFRUREme ) B, (3) gl Fipls
RIS TGO, (4) AN TR 1k o FH B AR 2R B
AR B RS A: R AR e 8 iRY FINSCLCHR
HORFF U6, (S) BEHT: ESCMIDHE B g UK H I R
LA T RN R IR 2 L O U B TR 1 T B
FEHFE FHPD-1/PD-LINHI AT B Iy . XFFK
TEE B R 25 R & A, — A/ INFEAR DR E KT
RETA I Mir ABs & Az KUK, 53— ST 5% D) 44 s 6+
PD-1/PD-LUIHIFNAYT B2 A e, R, 7E#ET T
PE T HERIRT, TR A T RE 3R 25 M XK. (6) 55
f# FHCTLA-4 M 7BV A B s PD -1 il 57 (g sk Al
JEHBT) AL, BEA VAR SR PD- 141 ] 55 5 0 &2
irAEs{ EAH 0367,

5.2 VB R B Y BT

5.2.1 —ERYT TR MUBEER], U1 kAR
5.2.2 PUBGHRYT Xl HIPD-1/PD-L Ui 77 4 ] i 2
TR 25 FOBROS R, BT TP A AT HIEE

Type Possible mechanism

Risk factors Common pathogens

Opportunistic infections
related to irAEs

IrAEs required corticosteroids and/or
immunosuppressants, leading to

temporary immunesuppression

Reactivation of chronic/ Resembling the IRIS; Boosting TH1

latent infections without functionl'”!

irAEs

Use of corticosteroids and/or
TNF-a inhibitors ; Diabetes

Opportunistic infections caused

by bacteria, fungi, virus, et al.
Unknown LTBI (10)
CPPA (1)
VZV (2)

irAEs: immune-related adverse event; IRIS: immune reconstitution inflammatory syndrome; LTBI: latent tuberculosis infection; CPPA: chronic

progressive pulmonary aspergillosis; VZV: varicella zostﬁirut| |:|

HRERN
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PD-1/PD-L 1 30 T B G v AR B e 9 4l 1B 55 /0, A OG
I R 2RI AN K, U4t 1 2 0 o6 FF R0 2 R G2 8
A FR TR e SR A G 7 AR 45 4% 7 2.,
DN 0 =006 M LT R B 7, BLEEIRYT
Wia], T U)W I AR, A R B ES O, S
PD-1/PD-L1HI | AHC 24 2 4] 721,

5.2.3 EHTEMPD-1/PD-LIINHIG?  FHlxT
PD-1/PD-L1 il 739 ] HH BTG sl il 245 R R I AT il =
SEBIGRTE R KA L, 76 BUIE shbE S5 R ge i, dillE
PLaE %A T Ry R 45 I PD -1/ PD-L MR, SR 1% T
I UR G2 IR YT AL E TR A BIAR S, S5 4h, IR 5L
(61 G T A 1] BV R 48 A A 1406 ) A B 2 A%
TRYT H R AR A5 I PD -1/ PD-L 1M 57 R A RAS 4 U 1 U1 )
AL TSI

5.2.4 WBGPEIRYT X TFPD-1/PD-LUHIHIFIH FHETAE LTS
SRS A% 1) B, BB TRLAS IR T RY. XHFPD-1/
PD-L 1l 50187 FH 7 47 6 V5 AR 45 Az S e 8 vl S 25 A% 1) JR
. BRI ICHR R T HGE
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