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Abstract

Over the last few years, the developments around cancer immunotherapy (CIT) have led to a pa-
radigm shift in the treatment of many different cancers, in particular melanoma, renal, bladder
and lung cancers with a remarkable impact on response rate and, most importantly, overall sur-
vival. Breast cancer is most commonly considered to be a “non-inflamed” cancer and so this shift
has been less marked within its treatment. However, some subsets of breast cancer, most notably
triple negative breast cancer, are deemed to be more “inflamed” and therefore may prove to be an
appropriate cohort for CIT. This review looks back at the theory of the cancer immunity cycle and
mechanism of action behind immune checkpoint inhibitors and goes on to explore their roles in
breast cancer, especially triple negative breast cancer.
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R, . EREAE, XEZRE THERETERY, EKEH 47N E (overall survival,
0S). FAEBEEHPINNR—F “IEREM” B, FEXMETERTEEHIRER2HE. R0,
— s B WA, IR = [ #: FLAR)% (Triple negative breast cancer, TNBC), AN “RAE”,
BH MG VT RE A VIE B & A CITI A i . ASCIRIEE T Bl S JA BB M e B ] OIPE AL, SR FLERE
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1. 5|

CIT 2 FRAEART A AL /i1 it b 8 52 S8 2R G D e LA UM RE IR 9T J7 1 o dReailnxd CIT 1) 22 Biii 7t
SR, BEAEM RS )T X 2 RE R BIR T ROR B2, CIT MR AEIE R 1 TR e m, ik
REFR[L] [2]. HCT W2t REr, LRttt RB, WARAEESMNERGEST (W7 YT m—L
RITER . XT3 FDA #tbik T JLB0H ¥ S 7 ik, Hlin CTLA-4 Hidt: Ipilimumab: PD-1 HufA .
Pembrolizumab. Nivolumab; PD-L1 #ii#&40#5: Atezolizumab. Durvalumab. Avelumab, ¥ )& y7 i
G B 2 P e B R BT

B G RGuR AT s A Bt e ) E 2L TS RN . 128, RIZERSGR I E 4SS
IEFAMEE “AR” s SRR “ARME” RN AR ER, EEHPUENREE R, Bt
JRie—RE A, WEEERRANALT LRI BRI 4 SR AR UM, Hik, EA
[ (P g R B eh, BE S SRR S S CIT 7 RIS e A R A R NE 1. JATM, R 2 BiEdE %
B, AR MRIRAS R, T HA2RARAGE TR CIT BEER . S RE 15 N e &
R T B e S AR G A R P B R RN T B8 o ek R Y — A EE SR PR Ik B 4 IR R AR
b 98 922 11 9K B 2 i (tumor infiltrating lymphocyte, TILs)— /51 5 B4 B miz 28t sk ME 5, S5—07
T, 5 R AT B S R C[3]. £ TNBC 1, TILs & —Fph ST WG R 2, T8 ER BH A 3L s th
A EATIIE4] [5]. WA UFIERI, 7E Her2 FHPERL A TNBC , TILs R USSR YT R BL[6] [7].

2. SefEEl = B94E R AL EIF0 bR S R TR EAER IR

IR EEL A 32 1) R P AR 2R I 4 G 200 A (VAR AS SRR 17 X IR OB fE X AR
KRG, G A AR AT g% RN PR O ENE . AR AT AIG ARUE B 2 0, o il it &
KR THI AR SR 38 6o % R AT MIEER, B mT LA R R 0 T 4Ms2 44, 6% 5 Japsii 32 [8] [9]. PD-1
A PD-L1 HA EAEHIE R AN A i 2 0 /E ] . PD-1 A BREE A e i — R, @i T
ST 5 PR e N, RIS PD-1 O /E B A0, SEANARAN F AR G4 R RA[10] [11]. PD-1 #
BECAR PD-LL W0, MR g ERIATEE

G REAE F AU ER1 A P S K EL A B 00 1) 2 32 4 (G PD-1 AT CTLA-4) [12140] % R GE ke xt i B 5 4
PERT R . R 2 M ik 0% 26 1A X B2 AR L AR (PD-LL 1 B7), AT E A T S [ i . CTLA-4 37t
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RN %

PR Ipilimumab) BE 6% FHIT CTLA-4 5 B7 Z [ FI4H /£ A . PD-1 (Pembrolizumab #1 Nivolumab) Al PD-L1
(Atezolizumab A1 Avelumab) (1 H 1 BE #4141 PD-1 A1 PD-L1 22 Ja) (938 15 [13] - 383 A 5o 400 2R GE 4],
AT DA BT OSSR GE, 8 T 40 R 59 RN S SR

Ji 987 G 28 9 A P R T R A 2 (A ELAE F [14] X AMIG ER K 26 — 25 & 78 IR 40 i A8 1 5 R0 s 200 i
PR o XIS FEION G JRPEAH AT T PSR R ANMI(APCs), GIp RN, KX Lehis 22 T 4
Mo, SEGREAHLGURSIEGE . Ui E M T #RE4HAE (cytotoxic lymphocyte, CTL)HEN MR, T 2
WIS, EMEEAIRIRN . 46 HRARIEAM[14]. TP ER R L H B2 — KAWL,
T 5 350K B 1) b TR A RSB T
3. “LIEM” ME—FILRE

A7) Jiev 98 S 2 B TUAF G 5 1 R A 15 R B8 S L IR B ) 2 A AE 2 22 o v TOUAE B2 P 1 ST ek e
Jo LR IR O« SREPE” IhdRg, X Bl A i Rg )R A2 RT O TILs, fibed sl S 4a i v PD-L1 55 FH M,
CDS'T s 3 ik, A RES W y THRIFNY) AR T 40MI[15]. 0k 1 ARIE3E %
B, &FXET PD-1/PD-L1 )57 G s o 25 s 4 FRIAE X 8 “ SRAE 1™ i Rd o e G 2K [16] [17]0 A 9 ik 1 i
BB G TILs =i, 23 PD-L1 FR&IL, HAF s PR 2/ W[18].

S AbBmAE, AT “OREPE” Re () SR L BIAR T BN, i BLPEAS [ AL 2 [AIAEAEAR K
Z 5  TNBC 5 HER-2 [H 4 L o 308 5 LG i 3 s B 7L e ) 4 e R v sy, e 10 S v LR B TILs [19].
RIS 75 I 2 SR 2 7L i A A e R 22 5, S8R Luminal A 2 FL IR AH LG, Luminal B 243
Jh e H 958 S B 5

TNBC HHEH NS mB “RAE” MFLIEIE, R TNBC AFWAZ MAFEREZER . XAl TR
()G E i M, Burstein 25 [20 it LK ZH /3 M TNBC 4300 4 AN TEAY, G4 i 4/ 3 2R 32 4R 284 (luminal/androgen
receptor, LAR). [H]/5i f!(mesenchymal, MES). JEJEAFE/ Gz il 14 (basal-like/immune-suppressed, BLIS) 15 ECAT:
15805 2 (basal-likefimmune activated, BLIA). 124>, XM REIRKIRE R 270 H 18, X2
FRVEYT SR A FE T I BRI R R 22— IR AT SR, $T PD-1 HUiA T LR S5t HER2 AL[AVRY T HIGTT
TEVE[21], DASCT UK A A SR S5t Her-2 AL & PRI % T, SR, XUt H snc A is A
s, ek A S AEIFIE ER FHMEFLIE P ER MANE 22 . ER BEYEFLIE, FEA072 Luminal A B, if
WARI “HERAE” M, AKTTREMFZ] CIT HIRaE. I iRTT ZPNTEIX — LAE A 1A R0 75 AT B
AT, BTSSR SRR IR I B, FEAS AR ) T AR A8 BSOS R S A o

4. BEMESRRIATT

ZHAE RN CIT WL /E TNBC &, JFH E S48 7 50%F PD-1 8¢ PD-L1 ) 5125 6% 16
A AU R R B .

7t KEYNOTE-012 %5 — M BEHF R 4 e B Bx[22], % 32 fil#: 41k TNBC f#H7 PD-1 4117
Pembrolizumab Y7 20847 TR BT N E Ry PD-LL BHM:, @it ey ddfbike S8, s
BN 1% 3R P L PD-L1 ik, KZHUER Q7 B)NAaiH32 il B AR R80T, F
RS20 YT HUE N 2 P, B 20k O i, v R6 3 BB AR ¥ 42 <2 0o A B Bl 4 BV 9T - 23 911(71.9%) . 32 157 (100%)
F1 19 151(59.4%) £8 35 14 452 32 ik IR AL AN FERE I 25 W00 T - 45 T B 3% Pembrolizumab 10 mg/kg,
BHE—K, 324 MASEBEETRE, SURRENZEME. IR E RS, SAERR R,
Al CAGk S 25 B 2P0 i AR BN . 78 27 BT VEAS BUMOR AR PRI B R, A ORI 18.5%, AT
SSEETE] S 17.9 J o B4k, 25.9% 55 VPN 7 R n FR g , I PR 52 26 % (clinical benefit rate, CBR) N 44.4%.
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HAl, 78 TNBC "G AREHER 2 1 PD-L1 #Iil55 Atezolizumab, 7E 2017 435 [E¥iE i 78 h 2=
(American Association for Cancer Research)®4<: I+, Schmid ££[23]/A 4 7 —1il Atezolizumab 2 y7 7 #4755
PE TNBC 17 | HIlG AR 45 3 o RIS I N 115 BIE T, e HIE I e 40 i 5% PD-L1 Rk 1) &,
HEEG AN T PD-L1 RFEBRIEABA MRS . NGBS, 17%BEAREZE %67, 24%1) 5
TR TS 1 AT, 58%HE5Z 2 IIAYT . 98 11l(85%). 108 il(94%) A1 67 151 (58%) & % 73l 521
BUORK, M NERIL)T . RYE RECIST FrEiFHr, Atzolizumab 6775 & & M RE
(Objective Response Rate, ORR)N 10%, #R¥Eek K1) RECIST b4, £ ORR K 13%. IhAok, #52
Atzolizumab —%; CIT ¥8J7 I35, ORR 4 26%, % “4iAITIHIEE, ORR N 4%, Mtz =4 &L
FIRITHIER, ORR 4 8%. MR4E LRHFFLAR, BATN N, Bk FIATT, X CIT MRN8
T IX T 72 A A2 H A FLIRE G2 VR 97 BE U I (R B K I — TR 9, #5252 Atzolizumab —ZkiRy7 1R, 14F
Jo 2 FRARAALZR ST RN 63% % 4T%, TN 2 246 % 2 UL FIRyT IR, 14 R 2 FF I BAR A A7 2 )
39 37% K 18%.

Uk4h, Pembrolizumab SZ576T7 H R TNBC X b 254097 OB 78 B AT IEAESEA T, Wik — 0 BH A o
24 CIT (1EH .

5. BxEMERERTT

BAR KB e far 25 sUHI R A 78 D4R Sk T 9124 CIA BIPEH (B A AR I 3 R bk A
KLt  ASRBIFTI T [ RER Hh T B &R T g, DI INW Resz ot T CIT M L. ImpRETRTE 53R 0,
P [EAE 0003 4 S R AT i B R AT o R S S RE R TR 1 T 2B s v [24] . eAh, HRFFUERH,
W AT AR “JR 3l S R R SE[14] [25]. GAHTFTIR, FhR S RE0m 3R 5 — 2D il e 4 L AE TR
AR PUR[14]. bIT 2595 R IAE TS, RIULPURBE, {f APCs 7] T 40 S BLIX L Hi R, Mg
GG . GIEIRIT AL T R R A E L, T MR 4k SR SR AN, X s Sk S — D Rk
P PEEIR o IX T LA A Sy 2 T 4 6 2 A oA PR R A g 92 P [26]

ALK Sylvia Adams Z5[271%F PD-L1 #4il71] Atezolizumab Bt (& K AZ IR IT # R M TNBC
()22 A ST RO AT 9E o B 2 A A S IR N T 32 s, i eEwey 555 %, HALBE I A] 5.2
HEEHE 0.6~12.6 H). A4 HEFE TS Atezolizumab 800 mg, HFE— k(5 1 A% 15 K), BAEALEE
125 mg/m?, KB 1. 8 MI% 15 K), 4 FIA— AW, MZEREHE. 48 E8RICIRITHIEIE
T-HF, 56%EF WA R 3~4 RIEH, FENEMED>(41%) . (fi/NMRIE (9%) LA K 3T 1.(6%) . T7 K
BABIZNN 24 53, BEVIIEIS RT3 /N H, 9 #ilH:52 Atezolizumab BX & 11 8 TS BE—ZIRT, 8 H
¥ T RIBTT, T B2 ZERE L BYRIT . SE R BRI —RIGIT I R E A b 2R B L BRI A T
FAFE AR 2B, 11.1%8E K15 578 2 22 ¥ (complete response, CR), 77.8% & # IR1GH /)
Z%f# (partial response, PR), 11.1% 3 $/5%% 7€ (stable disease, SD), 7% &3 H P15 3E & (progressive
disease, PD), ORR >4 88.9%.

6. RERTTHIRE

BRI S PEIRITHT SO, EEIAER SN B iRy T IR LA R 5 & 77 e A
W TORAESE o X T BRI LR 2B, S BEAe 2 MR R — /RS (OB T s 72k RS
i LT RBEAR IR RBT AT, #E— B AT RIS B8 . H BT T FLARE S a7 i I PR S 56
SR TSR EALIE, ST RWEUIEEE S CIT ke, 15 Z KRR SR 5,
anferdeem “ARSAEYE” MR, 4 ER FOYE. Her2 FAPEFL B BE AORSIZ, MTH mng A AE, 1R
AR T ALY R, RO IRATR UGB, = AR KT 5 P I T TT 1
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