* 552

ADYBBRG 38137201 7F 25444555888 Cancer Res Prev Treat,2017,Vol.44,No.8

d0i:10.3971/j.issn.1000-8578.2017.16.1488

s Wil T i S 5 R AT A5 B B 245 W06 7 )7 AL
i 245 8 AH 2 R 2R 0 A

F!, AmEpt, A

Factors Which Affect Efficacy and Resistance of Immune-checkpoint Blockade on Cancer
DONG Shuang', YU Zhaosheng”, HU Sheng'

1. The First Ward of Thoracic Oncology Department, Hubei Cancer Hospital, Wuhan 430079,
China; 2. Department of Oncology, Huanggang Hospital of TCM, Huanggang 438000, China

Corresponding Author: HU Sheng, E-mail: ehusmn@163.com

Abstract: The inhibition of immune regulatory checkpoints, such as CTLA-4 and PD-1-PD-L1 axis, is at
the forefront of immunotherapy for cancers of various histological types. However, such immunotherapies
fail to control neoplasia in a significant proportion of patients. Here, we review how a range of cancer-
cell-autonomous cues, tumor-microenvironmental factors and host-related influences might account for
the heterogeneous responses and failures often encountered during therapies using immune-checkpoint
blockade(ICB). Furthermore, the tumor-related factors that affect the efficacy of ICB include mutant load,
carcinogenic signal, DNA MMR deficiency, pre-death cell stress and injury-related molecular pattern, PD-L1
expression and other factors; non-tumor-related factors include peripheral and tumor lymphocytes, viruses and
other factors. The factors related to ICB resistance mainly include metabolism, epigenetic silencing chemokine
secretion, type I IFN signaling, intestinal micro-organisms, chronic infection, age, smoking history and so
on. A variety of therapeutics are being combined with ICBs to reduce this heterogeneity by improving the
probability, duration and potency of clinical activity; many of these have seen success, albeit often in parallel
with increased toxicities.

Key words: Immune-checkpoint blocker(ICB); Efficacy; Resistance; Tumor-related factors; Non-tumor-
related factors

B OE: RSETTALERMRE &S EIRIEIAT ERFLERE, K, X—RBERZ AL
ABxE S ER B G b GG IT 6 RA M RS 8 AR A T AP n i AP R SE (TME) M SR 6948
ZAER, RIE 2B Bmiea F A m LR XM a, Faibhs srhd (ICB) 57 20 It g A8 %
HEGERLHAT. BEIE5 . DNA MMRERG 6% 0 | 8T 8] 4010 i gk v 3145 48 % & T BEX., PD-L1
WERAFRE; FBAXRE LI ARFBARC I, REFEE, HoalCBH 20 i 7 48
XEFEEZOIERM . ANEHREASEF ok, [BFRERLSHS, Wity BRAE, F
B BB AL SAP RS IRAEN, AR RMGTAY, BEAIRGITA, 2R LTI A
KR e d by, TG wh; BB L EBAXEE

FESHES: R730.51 CEARIRED: A

0 Al

il

JSBHIT 25 (immune-checkpoint blocker, ICB )

A EE (tumor microenvironment, TME )
S R G FRE Z A A AR T, B it
W, R AN . SN T Ak Ak
K, DLRCR e DR iy se e i A il o 7Ead &
104F, JRE 2T A SRR, JUHOZ Sy i #

IgiSEER. 2016-12-02; {&EIHER: 2017-02-02

YEZEGL: 1. 430079 KX, #e4 M5 E 1230 5
AA—I% X ; 2.438000 % K, 5K W E E A G A

BIS1EE: ¥, E-mail: ehusmn@163.com

EE® M. F& (1986-) , &, ML, ENF, 2N
FRPEN BT . YeRia s . R RSB TR

EAMRMAE T 20 (LIFTHA TG A ) Sk
JIRE (R ARTE YT, A 5 A P A i 20 B B Tk
EL 4 A C 2 14 (CTLA-4) FIPD-1/PD-L1,

E4 0k, NAICBE W FDA#ME: (1)
Ipilimumab, CTLA-4fHW .51, FHTIGIFARE
AUIGRe R E BRI, (2) Pembrolizumab
PD-1BH W S BT, TR 7 A ol U Bk i 3 5 14 22
290 . PD-L 1P (%) B 00 5% B 4 A /N 41 B i 98
(NSCLC) | & kMR M2 SL R e 4 4 Pk T
SRR PR % b RIR RN A2 R e Bk S R i 96
(3) Nivolumab, PD-1FHWi¥dT, FFiRyr ANRE



AYBBRG 3820174 554445258HA Cancer Res Prev Treat,2017,Vol.44,No.8 e 553

TFARVIBRBEFE R RO R . MR ENSCLC
( Z2Abyr ) . Wil CEeReE) B anim . Bk
MR M R A Sk R . B R S RSk
IS 8 A R ) S M B B R MR DR I b s (4)
Atezolizumab . PD-LIFHWTERHT, HEHEH TRITJmE8
W HH B AL S IR % K9 (5) Avelumab, PD-L1
FELIBT 4T, TR 55 A5 Merk e L4 it Jis ARG 0 5
SRS ME R % T2 ;  (6) Durvalumab, PD-LIBHKT
B, HTIRIT NSRS IR B b K

PINivolumab k{5, AS[R] g #2476 97 J i R
3R ERIEA0%  AE/NE AR (NSCLC)
20%. B AHAfIE25% . A L RVEE BT 4 bk LR 66 % FlI
PRI b R 9819.6% s $7% K4 iR H X ICBIRYY
TR . I, ASCHERBILL I AR (1)
ICBIRYTAATE I S S5 B i s L 52 i ICBY 7 RUCR
M2 E, HARIFEL;  (2) Wl s A 8ot4r
X 1 FHICB

1 GRS = AT A I X E &

TME TS R T LA e il , Ay
AR =Aad e (1) fEEESH0E S0 R Hi
B AN - A (DC) s (2) S F b
B, BB, FFFEhEIEERAL, Flik
AAEAM AL (3) PR R R (Gl
1 CTLRE AR MLV ORI ) o EAE R
iR i s R B L b iR — A el 2 A TR S 7 i
TR, AT 0b i G2 R A SR
L1 SRAEG

SRR L IERFIEHE, BR 7 REAE R0 R

WML AT, A REHIUSERE S . R

B IR T B B SE 2 0T, R S A
S BELIBTIS , B 28 5T R A S TN 3428
A i geg e IR (B ZOR . AE/NAN M L Sk
W B A ), XHTPD-18 5 PD-L1IRYY
S AR 15%, 17 S0 200 i 1430%~40%" .
[, X EAR A AR AR A JREAE A0 R A g RN
GG, XHPIPD-1AYT VR, 1 H, ALk
RUPPERE R, N R B 245 67 o 22 5 ] 3K B A

Rl FIWICBATT T R M ZAIHEXE R

SR, H ETBCA B Y 2848 B g AL AT 1R
J7r 5%, HATER S AR e i) R T REAT R,
T2 AE G far (R0 FR S L AT BB SN, SRR AE T e
AP I 75 5 A IR ST A DB (1 28 A BT
DU A — AN E PR IR, TR S R AR EIA —
S HE AR S B PTG 10 2 AR A
SEHPUR RS TANME T 2 0 A PRI o,
JRFRTME 2 s G2 240 A D RE Y TR 2R K
1.2 #UEGEY

ALY B B SO (5 S I T BB S R
IREE RSP Tk, MR IR TT AR
TERAAZIAMMET, BUEMIWNT-B-catenin{s 51
BRI, i e CCL4, S TMEHH=T
FCDI03 DCBE, HIFHIPD-LIFICTLA-45
POARITROT 5™ 25 AR, mPD-L1&
AR " FEET SR, e
IRIX I 9p24. 1\ ek A8, siliid Janusii i (JAK) -f5
SEE FIEOE R 5 (STAT) {55k, AliES
PD-L1f %35, HAh, EGFRIE IR ETE 5 S il
ZRFEAEAEM ) £BHPD-1, PD-L1/CTLA-4
MR S AN 7 3R, SARCTLANE TN AL
VARG, T RHWTPD-1 Al R0% TN A L RE, %E
Ke/NRAEAF IR

JRE 4 I T EMHC T 2843 F I TAPHL G 2 5
— iy LA R e R ML S A R LA
KRASZEAE 1) i 98 03 /8 0 =5 (U PD-L 1 25 il
RPN R, FEREER, WL
JEBRAF V600EZ AL - 5PD-L1&A T, (H
JE, A G A O S R R 5 AR, Rk €A i faf 1]
B X e G SR B8 HLAT B R MR o
1.3 DNA#HifESE (MMR) 64

AT DNASE B R 251K (MMR) 1Y
FER W) AL F LynchZi S 1E, Jak A IBRES 5
Ji (colorectal cancer, CRC ) Z4b, WiEfETHL
PRIEE, ARSI . TENBYE. el . 28
. EEEETS AR D . MMRELFE S0 R A
FEPE (MSI) , AHHMMRSE ) [E R EESE, MMR
BB AR A A8 B T R 10~1004% . SF AL |

Tablel Tumor- and non-tumor-related factors which affect efficacy and resistance of ICB on cancer

Tumor-related factors

Non-tumor-related factors

Factors which
influence of
ICB efficacy

Factors causing
ICB resistance

molecular patterns, PD-L1ststus

Mutation load, oncogenic signaling, DNA MMR
defection, pre-mortem cell stress and damage-associated

Peripheral and tumor infiltrating lymphocytes,
virus infection, intestinal microflora

Decomposition product of tryptophan, epigenetic silencing of Th1 and Tc1 chemokine secretion,
type I IFN signaling, inflammation and metabolic cues, age, diet, smoking, background chronic disease

Notes: ICB: immune-checkpoint blocker
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