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[ Abstract ] Immune checkpoint inhibitors (ICIs) therapy is the most commonly used immunotherapy regimen
at present. It has been approved for clinical treatment of melanoma, kidney cancer, head and neck cancer, bladder cancer and
other tumors. It has made a breakthrough in the treatment of lung cancer and become a new pillar of comprehensive treatment
of lung cancer. However, ICIs alone is less effective in non-selective patients, and combination therapy has become a hot topic

of exploration. This article focuses on the development of combined immune checkpoint inhibitors and describes how immu-
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notherapy can be used to treat early stage cancer.
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Flavelumab7E N PD-1/PD-L 1l 77 K2 CTLA-44 il 5]
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1 REEE SIS LT

TG AT BB He T s s DTtk
ELZHi g (cytotoxic T lymphocytes, CTL) , K Bl ht s
B GRBEINISE, F XS G R G R Ak B
FERR, TP AL BE EER IR, iBRES 50 ARG
AE A, O R R R S R, A s AR AR i
A A s AT (immunogenic cell death, ICD) I8, {12 38 i
JEPT I S B I 43 F AL (damage-associated molecular
patterns, DAMPs) BT, TEALI 2R 41 (dendritic cells,
DCs) , SEINPLIEAS AR L ; Al LA T ™ CXCLIo,
SEEET AN R RL, SRy R4S Sk CTLRY AL
A 73 AT LAY/ G S22 410 ) 248 e - A DR ) 40 2 4

(myeloid-derived suppressor cells, MDSCs) BUFIE T 24
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JIt (regulatory cells, Tregs) ',
L1 ImRBFFE e ICTR G AT IR 7 e R R R /N il 9
( non-small cell lung cancer, NSCLC ) AR EIUE A T 3 AL
FIF AL, KEYNOTE-02 15 GBAS , fhy7 K
ﬁ‘pembrolizumab‘ilﬁﬁNSCLCﬁ%(%J‘iss% , i AL
Jre CABERAN29% ), BRERTT RERFR479% 1B it J
XU IMpowerl30%ﬂIMpower1316ﬁ§E%WIﬁ§':F"D\
BEBL . TFRChRZE BTG RAIESE, 230 Ah T BB 1CT
TRYT W I N S CL C AN B bR 240 i i 988 — 2R 7 Y 97 4L
R ek, G50 ToilE R A A7 ] (progresion-free survival,
PES) Al A7 HH (overall survival, OS) FEBE /N T H &1
IR AR A, H 2 PEnl, gt — SRR S e
BAENSCLCH)—ZIAT 7 i, FT X e 5T, 2018478,
FDA#tfEnivolumab 584 3¢ M ZE A EAZR AT I, 7ETC3%
B A H 732K (epidermal growth factor receptor, EGFR)
JRITE] 225 A bR B2 95 v i (anaplastic lymphoma kinase, ALK)
FERAS SR B E D, —ZIRIT B EAEBRIRNSCLC, [H]
F10H, FDAHE#EnivolumablBt G ARHEIL ST —Z 3G Y7 itk
NSCLC, 20194F 2 Il K Mg 274> (American Society of
Clinical Oncology, ASCO) 2 ¥ FiKeynote-189Hff 5T 45
R, pembrolizumablk &1Ly 7 —ZiR YT R HAEBENSCLC,
AT HBAI T A0S (median OS, mOS) (22.01
H vs 10.71-H, HR=0.56, P<0.000,01) FIH1{iiPES (median
PFS, mPFS) (9.01H vs 49°H, HR=0.48, P<0.000,01) ¥J
AR B R0 T X — P 9E 452, FDAJt#Epembrolizumab
B4 3 e M ZE 81254k 7 I FEGFR /ALK EFAE #UPD-L1FH
P (TPS250%) AEHENSCLC—LRIAYT. ICIsTE/ N il I3
(small cell lung cancer, SCLC) L g /R H—E PR, —
TORUE | FEHL . 256 BRI 8 IMpower1 3357, AEL
HAAVTT, atezolizumabdk G b7 —ZIGYT ML IISCLCAIK:
FRLOSHER 24~ , ALPFSHER 0.9 1), XFESCLCIAYT
SRR
1.2 ICISHRS LT MR R ICIsH L T E BUNSCLC
ARG BT A R 23, AR T ICTsYR Yy i B T
bR R & e, HT, S AL R PD-L15R 5
{EApembrolizumabiG¥ T NSCLCHNFT I FEREIZIBIE B A
FH E ZK o5 G IEM 2% (National Comprehensive Cancer
Network, NCCN) 875 Pembrolizumab U\ 3RHEHE I T £E 1
TRBEEATE (microsatellite instability-high, MSI-H ) Fll
GO IL MG & Bk (mismatch—repair deficiency, MMR ) SZ4&
SRR FIRIT, VE A FDARCIE AR A= P hr 5 il b

HIHR ., R 2 AE 71757 (tumor mutation burden, TMB) |
i g8 ¥V P C D 8 bk 0 240 A | AR DR AR IR 14 25t X IC T
IBRIT IR T ROE —E TN 25 S, A Ff i —20 i R B 5
ik

5 [ A EBI IR UrVELH (Eastern Cooperative Oncology
Group, ECOG) HRHEIR A (performance status, PS) PE43 5
e H W 15 FR YT 7 Sk B BRI T B AR
ECOG PS 2/ (I 5T NSCLCHE# 1930%-40% , 1% 48
SR IR ST R, B T AR Tt 1 BH ZE M it e
I A, e B AT TS L BUAE R AT, ATRES
SEMAICTIAYT ORI RSN o (HICTs7E 22 3 B AL R X35

(randomized clinical trials, RCTs) o B A PSTES 0
3150 W& 2 K, ECOG PS 243 R & 15 nl LU
FHICIs & — ™4 UL H 8 22 PR )

T I — 00T 18 MLl PR B 19 25 A2 o BT o, #5532
ICISIGIFHYPS 073 FI13-200 [ H OS2 5% (P
=0.99 ) 5], CheckMate-171#}3% & — T PEAl nivolumab
BIT GRS >70 % FIECOG PSTT-43253 Y e 1A il 58 9
BAEIT RN Z DI S, 45 R 2R ECOG PS 241
BB OS I T B KRS, (He Vi o # 2%
5206 CheckMate-1534& — I/ IVIHIG RAF T, JE0A
1,375 B NS CLC B & 2 Z nivolumabifyr, Hirf123
] (8.9%) FE TIPS 257, L5 R TIR, HIRTER ZETH]
F, PS 27 R E WA I T A G, (HPS 253 2 )
6 MHHIAEOSHAE T-PS 043-140 L4107, PePS2HFFTITA T
pembrolizumab?’{ECOG PS 2438 E FEIYER], 7EECOG PS
2B NI, BURZE MK 428.3%, I PESHIOS/rHIH
SANARLILIANH, 3%-4F AR FIFR11.7% He52 ZFG
ST FIANRIPD-L1R IR R B W3R 250

DL EBFSEIER, PS 243 E AT RESS AT ICTs) ™ A 2K,
{HAAFAR 2K T PS 043k 150 AR . FEICTsIAY 7 T8
THAPS 253 BB F B, 25 HH A R SO FZ 35 AR AN
BB QAR O A — PR ™ B ICTAN R S,
ICIH 2R YT I 48 IS A 3 4.19% , 7] P8 i UL 42 34
W/ D PS 24 NSCLCEE Ml 25, FH b T fe 1k i il
HRANCOPDEAL Z [H] 1 5 112 W 5 I RIMED ), FE = i R
PERF TR B, R AR AR 5 SHAY TR LA T, PS 241
SN ICISERAYRYT Jr S i

2 RERE ST ST
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(pathogen associated molecule pattern, PAMP) 542 FUIZ 4]
PRI AET i 2 38 2 DT B B S AL (antigen-presenting cells,
APCs) , W LHYAP Csift — 53 1 1 20 i #6928 S o
P A T AN A BE SR BB A B AR IR RN, S5 RN I
BRSO " TR 8 AT LA B R A 32 A B U A R A R

(major histocompatibility complex, MHC ) Flfg 32 Il 43
TRYFRIL, BN 2 A0 i K 5 1 R R FE R - (tumor
necrosis factor-a, TNF-a) . FH4Hfi/ % (interleukin, IL) -1/
BRI, A2 FET 240 M A e TR g P g =i 20l
JBCYT T LA S8 Jr IR I B 5 o VT PN R A, 0 A e R
I3 FHYFIR, L S IS R AR5 ST A X ik
ST RO, /N S S B AT LA BRI T 4 22, w5
R, 724 hE RIPD-L1 Ik FIHE, B S 3 RAE
ST RERRSEE R R PRI, RS M i i
700, A BN Rt 7R i 0 B SR RN AR A 2], HLHAT I
[P 26

FUHT X T B BIN'S CL C il 7 K 45 e 352 1R 7 1Y 4R

R, T R R R R ) O a3 H A S AE [ R T

(stereotactic body radiationtherapy, SBRT) ¥4 N i, &
FITE S E 6T Hil o PEMBRO-RTHIF5E 1 KK K SBRT
pembrolizumabZEHIA YT 7E ML BI04, K BRERBA
JTRCL R A BCR R — A LLE (419% vs 19%) , HIH32
PEALEFET . LUN 14-1790F 582 —TUEE TUY IR RO TE , 45
R B R HINSCLCE# [R5 52 pembrolizumab
BRIL IR YT, vh AL 28 50 e B BUSE T2 I 1] (time to
metastatic disease or death, TMDD) FPES/3 i h22.4H
F17.0 A, PACTECHFFEIE A 171351l J& SR LI AN T 7]
FREUNSCLCHE, 45 RRMFAL LT 5 durvalumab L[]
IR TMDDHIPES 43 42320 Fil16.81~ 1, mOSHEL %
BRIt 2 2 B3 (NR vs 28.7) , HLEERISL N AT ifif 52291,
FEFILWEFE, EEFDAC £t durvalumab R R 8E H
NSCLCHEH R HATT I B AERFIA YT 18 ) 2 ) 2 4%
B SONE i 1R SN /S ) i a e X0 LN R Vi V= g NN
55, PD-L1T 0T s 7 G S B A e AR LR,
EARIIRFTE A BT IR 7 AN, BOT)R28 d-56 d, FIT
J51 d-42 A TICHAYT, (HEE T Z5ANIR], Xt T[] g 26
R ANFICTZS ), W e e R BR AR P AL, AR R
PRSI T ROF A R 8 BT S E 18, A R 2
AR RBIF SRR

BTG ICTATT A SCHE Il B A 75 Z 0L, PACIFC

WFFE IR 97 A A2 FEE R éﬂﬁi%ﬁ‘fﬁzﬂﬁ?ﬁﬁ ﬁii

(33.9% vs 24.8%) , FPEIEITLIR- 4TI SRR & A%
H4.5%, F15.4% L3 A REFAF A7, LUN14-179
WFFE 3% - 4 G Il R % A2 06.5%, 19.69% 8 TIAS
REECRIWaRI e, B, 7528 Z M SRR R
T R, AT AL, R nl RE AR g A
SR SRR T R D . M SR R BIF 5T H i IE 78 1E
frzi (K1)« RS IS ICIZERHA YT (RTOG350S
W57 5 —fby P RAICIER A9AY 7 (NICOLASHEST .
DETERREDMFY ) ; ICTiZE S/ JLIAYT (NCT 03102242) ;
ICUR BRI P 5 HUT B A9ARYT (NRG LU004 ARCHON-1Jf
7%) o

3 RENE RIS EELET

EGFRZEAF 2 i e WL UK 3 JE R, EGFREAR
[INSCLCHE#, PD-L1E K /KPR AUA—2, i H Ao
SELERATAEAE SN 3132 EGFRSE S ] S 80 5 A T 1 I
1%, lLANSTAT3 . STAT1, NF-xBZ:4) 7 0] DL 2E#2 #E A 41
M, % SPD-L1Kik; B TEGFRZ AL, HA LN TPS3
KRAS. STKI11Z-S2MRPD-L1M 15, 1 1% 24 1R 154 1 1 i
7 (tyrosine kinase inhibitor, TKI) AJ345% MHC TFITIAY 5
K03, R E B AR TRIE AR CTLA SR BT
I TG, DD TANMPH 704, B IMIEN-y =4 5 il ik i ff
Foxp3 W A AR MR A BE Hh Treg MM IR S, ST TKI
HIZ RSB i IR, G ey 7 sl e — R A |
WATT 7, (A ERTHH SRR 458 A —50 %A H 1)
BRI, WA T SRAAFHRIT SR A 22 57
3.1 ICHBEGFRTKIAYT 2l AR s, JRshFEA
AR R AN S S8 ICT, WANE S ICIHS TKI, J5H
W : OFRCENK: EGFR/ALKSEAR WG i 3, i
PD- LA R 1K 5%, 1 AT T A SR =
i%70% L4 EBY, @ICUR-SEGFR-TKIIEYT @I VEFHIH 238,
H AR B — 35 [ JB5 2 AF 55 40 AR 3 27 81 E G FR 2 725 e 3O fii
SRR, A MR, S A RS il R m e i e il R A
HH4.8%, H LG 258 8 IC VAT FOHE 253 5] 4. 6% Fl
6.4%, WRAIRYT N25.7%0¢) . Z2 Tl RAMF 5T PRI ULEH 2.9 7 3%
R @ S R R (2) 5 @A MEEE : Flr i)
— LIl RO FE 5B T 1S S iR £ e 2 e iy T AR
SRR S SR e R, P2 B4 EGERZEAE (1) fili i
9 B E A 2 Ak 7 FIEGER-TKIRYT Z 5 i 2, 4k fd
PD- I Fi A nivolumab /5 8L T M L PEVERE, 2 HZ W

ﬂﬁiﬂ%ﬁ?ﬁ\%ﬂi T 53.6%F1125%, 3858 M 51697 R 0245 LA
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Tab 1 Ongoing clinical trials of Immune checkpoint inhibitors combined with radiotherapy

Clinical trials /NCT number Phase PD-1/PD-L1 Condition or disease Study design Predict time
agent of completion
RTOG 3505/NCT02768558 Phase 1l Nivolumab Stagelll, 4 wk-12 wk ICl as maintenance ~ January 2019
unresectable NSCLC after concurrent
chemoradiotherapy
NICOLAS/NCT02434081 Phase Il Nivolumab Stage llla/Illb, locally Concurrent ICl to standard August 2020
advanced NSCLC first-line chemotherapy and
radiotherapy
DETERRED/NCT02525757 Phase Il Atezolizumab Locally advanced Concurrent ICl to standard January 2020
NSCLC first-line chemotherapy and
radiotherapy
NCT 03102242 Phaselll Atezolizumab Stage lll, ICl as induction/ March 2020
unresectable NSCLC  consolidation therapy (single
arm)
NRG LU004 ARCHON-1/NCT03801902 Phase| Durvalumab PD-L1 ICl combined with July 28, 2020
overexpression, radiotherapy
stage lI-1ll, recurrent
NSCLC

ICl: immune checkpoint inhibitor; NSCLC: non-small cell lung cancer; PD-1: programmed death-1.

EB7

— SRS R, T790OMBAYE#, BAKRASE TPS3 %
AR, RHEEATF A TCIHUR . X ATRE S T790M
FITEZHPD-L1E £ (210%) FECD8* TILEE (=
) ILAFMGHBIATEL B 2 (20% vs 4%) A, T790MI]
PEZH B B FOXP3* TILHHE B # I T PR 2 B, #5
KRASFZ R EE TMBAIX L R, AR S ICTHAYT SO B 4T
FHOG, 5T HAth = 22K S HE [ 9848 (EGFR. ALK, ROSI
85 ) TMBAHXTREAIRE,

25 I, WNREGFRISZ g i3, NG T TR —ik
o BT UKAN L AR Y B, ICTsHE A TRUT A DI,
HAZ RS NI, T B — BB INE ML B AT R A
A, DAL T RE AR £ THRAIRIT I ARE,
3.2 ICHR-GHUMAE A BIRYT I g A 45 H A RE 51
SR TR EEE RIS pHAE, TR0 i1 B e G e oA . i
AR HEMDSCsHZREE, INid I AH G EELH AR (tumor
associated macrophages, TAMs ) 28 57 F153 b % Az 41 il M2
FeR | BEGA T E i I CC-a kR R R F Ik, T8
FEARE i Treg A o WAL W] I 4 FPD-L1, DL )
TAMs. MDSCsHl Treg#4fi}fl TIM-3FICTLA4KFK A I
¥, JFiE e 2E S MAVEGE, [l FiECDs Ttk 4 |
PD-1/F 35, P Gy 4 M ARG o e il 4579503 M 4

TR Lk A P /> 2 s ol g 1 o P T v, (7 B2
S0 A S T 1 AR L

PN A B30 VR T AR B A, A2 mAg
HAL, AT REAR G B M PE 4N ANM DS Cs Ml Tregs 16 14, &
I e AR )5 T 3 BELIRTV E G A 8 %6 0 2 200

FR A, (A5 4555 B a0 L0 T 40 S A R0 s sh A s Ak
LSRG o IEHAR IR L 254, Al fe #E CTLsiZ vt

IR o A 70 i B BT AE A 24 25 S B B A A
B9, DTS T ME RSk A AR 355 =77 (I VGEFZY
YRR A A AL BT TORR, ]y B B4, AiE i S i
s,

IMpower 1501/ 5% A7 atezolizumab Bk A DI AR ER HLbT / 4k
SOIRITIRIT PRIV AR BENS CLC YT RUR & 2, 5T
PR, TEAFNEHEE T, atezolizumab+ DR T+ R
FH+ A LT DR BR B+ RAR A2 0T, B BoR
AR A, DI RAFAOBTIMR T LT, i A %
NSCLC—ZIRITHfit TBiias k. JVDFIIRIRR T
ramucirumabHk {5 pembrolizumabif Y7 B HINSCLC A5 S AR i
JYR, 30%HINSCLCIEF LRI MRS, L axtEr] #7050,
ICTAYT S I AR B2 i FATE IR PRAE S Hh ) S AL,
AT Z BRI T i — L B RS AL
3.3 ICUHR-APARPHNEIH SRIRTY IR AR LR ST

OO000O0n
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Tab 2 ICl combined with targeted drugs as first-line treatment of NSCLC

Clinical trials /NCT Phase Agent Condition or disease ORR Gr=3 TRAE Reference

number

TATTON Phase | Osimertinib EGFR (+), TKI-treatment-naive, 70% 47% [40]
Durvalumab advanced (nonresectable) NSCLC

CheckMate 012/ Phase | Erlotinib EGFR (+), stage Illb/IV, NSCLC 19% 24% [41]

NCT01454102 Nivolumab

NCT02088112 Phasel Gefitinib EGFR (+), locally advanced or 79% 50% [42]
Durvalumab metastatic NSCLC

NCT02013219 Phase | Erlotinib EGFR (+), TKI-treatment-naive, 75% 39% [43]
Atezolizumab advanced (nonresectable) NSCLC

GEFTREM/ Phase | Gefitinib EGFR (+), have previously failed 67% SD 54% [44]

NCT02040064 Tremelimumab treatment with an EGFR-TKI, NSCLC no PR/CR

Checkmate 370 Phase I/1l Crizotinib ALK rearrangement, TKI-treatment- 38% 62% [45]

Nivolumab naive, NSCLC

TRAE: treatment-related adverse events; ORR: overall response rate; E

( poly ADP-ribose polymerase, PARP ) SE—FIDNAG S,
WHFE 7R, PARPANE I INPD-L1 KB, I
% STING/TBK1/IRF3 %, H4n#afb A F-4ncxcLio
MCCLSHYFRIKS, FFIF-F AN M BE P T IR L 41 F0 35 AL A
TREEY, PARPIIHIFIBR A ICTAY T 7EE & IR S AL AR
AIAERRR YT DU 5 AL s+9), HETE 44931 PARP
kI e olaparib , rucaparibﬂlniraparibO SCLCX4HZE
fbI7 iU, H iR iAPARPIS, $E/RDNABE TIREHMG 7E
Hrp ki E 2 IRE . —BREALIT IR R 278, PARP
Mt lveliparib R A HREITIAYTSCLCHR & B L ZE fif %

(overall response rate, ORR ) i539%% . HHif PARPHI i 51
PRAICTIBY T TESCLCH YA FEATI AL T FIA R BL, AT itk —
ARFTHER A PG BR TPARPIE 4 T, WIDDR, ATR,
ATM, CHK1, MK 2% H i 7715 TC B FH B4 ik AR 2 i e
(EXES S

4 ICIBAEEMEERTT

PO P SO G R BT U L B0, A9 AN LI
I AR AR A 22 A RS, MR 20 R e 5 A
PERI R AT A IR S B kIR, IR, TCTIE A3 HiAt
ST A BRI T AL

4.1 ICUHCE MR T4YT IL. T & (interferon, IEN) |
ISR SE N TS A I 7 B S B A B A, 102
FI BRI BN AL, Al 2 22 b f e 2 0 ) 14 7 RS
P, IS GHUARKON., 8 AR L. NKTR-21477 144

GFR: epidermal growth factor receptor; TKI: tyrosine kinase inhibitor.

IL-2, BE LA AE MR (O s R B4 e B P T
SRR FINK AL, 35 I 2 4002 41 i SR EPD- 119 R 1k
PIVOT-02I FEIF5E 1, NKTR-2148 £ nivolumabi&y 7%
PR ZIMORRIES3%, 2AF3E EFDAZS T A E,
FHULG ST W A A 1 SR 8 R A . — I P +IL -2+ 46
A AN =B 769 P NSCLC I R AIF % IEAE 35 A 7
ZH (NCT03224871)

IL-15 AT Treg, TEIL-2AH5CRITER, ALT-803)&—
FHIL-1SHR BN 7], 76— 5 Nivolumabik F 1A T F Btk
NSCLCHIbIAII R, #1443 ORRiK29% (6/21) , DCR
i£76% (16/21) , WAL RN, X BEAEPD- 140 il 57 if
el i K i, ORRFIDCRAM I H27% (3/11) F191%

(10/11) 5, HAAH nivolumab B 25A7 7 A IR R4
P EFEEE, HATIUIG R IEAE 1 7H (NCT03520686) -
4.2 PR R A SN HI B A CTLA-4, PD-1,
IR L2 TG LR 3 (LAG-3, WiFR CD223) | Tim-3,
TIGITIX S/ A6 A i H T E IR e ity 7 bk o sl it
R, ST ARG AGAr s A FIBLA <2 (5] B (]
ANI], HCEE A BELUT AT 38 i i teo) I [ s e el P A 44
e

PD-1HAHT A CTLA-4 540 0 T )2 R A £ 92
Ko A S, LIRS BH WA YT C o A TTL G PRI 5%,
CheckMate 227f/F5¢ (NCT02477826) 45 5RUFSE, XF b
JiRE 28 2% B fuf 5 (TMB=10 mut/Mb) FNSCLCH#, —4k
nivolumab+ipilimumabl§l@‘fﬁﬁﬁiﬁﬁt?%ﬂ%ﬂﬂ%ﬂﬂ R 24
G 1°445.3%H126.9%, HBEFIEK BET

fJ7, ORRS}Y
000
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mPFS (7.2H vs 5.51°H, HR=0.58, P<0.001) [, 20194F
TR o2 (World Conference on Lung Cancer, WCLC)
KA HITITb I/ TV Check Mate 817HF 58 5048 B /R
*H [ﬁﬁi?ﬂ]ﬁnivolumab+ﬂf§?ﬂl%ipilimumabﬁéﬁ‘]ﬁﬁjﬁﬁ
WINSLCC, RMAEHEmPES 6N, ORRHI3S%, %%
32 A] ( duration of response, DOR) WHiAikE], 1
CheckMate 01260755 24E Bt 5038 B~ nivolumab+ipilimumab
J7ZEORRHN43%, mDORMAIE ], F IR A
/I, nivolumab-+ipilimumabAUSLEHK 5 )7 2216 NSCLCHF
AR, BRI

LAG-3FR A FIEIL A THIML . NI . B F12E 4
MEFERT SR A, 5 H B L 4/ R AL (fibrinogen-
like protein 1, EGL1) 565, I T 40 M 48 K be e 1k
P, LAG-33T{& MK-4280%% & pembrolizumabify 7 #5%
PR SR FR 5 B L/ LU RAF 58 (NCT02720068) 1E1E
ATz, FTF YR EYIfpembrolizumab B £ MK-4280
IBIT I HINSCLCHIIFFY (KEYNOTE-495/NCT03516981)
IEFESEA T2, AN, LAG3FIPD-L1XUR R S PEBTIAES118
FIMGDO13, X A8 I 328 490 Jieb 9 1 T I DR AF
SR IEAE A T2 (NCT03440437, NCT03219268) o
PembrolizumabBt ranti-TIGITHUAIEY 7 FE A1 sS4 BB &
LI AR ST (CT.gov: NCT02964013) IEFE#EF T2 H,

SR IR, TEFF AR AU T Z AT A T TN ERHLIT,
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