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[ Abstract ] Neoadjuvant immunotherapy, including neoadjuvant single- or dual-drug immunotherapy or combined

immunotherapy with chemotherapy or radiotherapy, has witnessed a rapid development in non-small cell lung cancer. Clinical

trials exhibited the encouraging pathological responses and certain clinical benefits in selected patients, with tolerable toxicity.

Nivolumab with chemotherapy has been approved by Food and Drug Administration (FDA) as the first immunotherapy-based

treatment for non-small cell lung cancer in the neoadjuvant treatment setting. There is the need for further evaluation of long-

term efficacy, side effects or surgical issues for neoadjuvant immunotherapy in non-small cell lung cancer.
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1 FHEENATT BEIE AT TN

B BRI — 07 T RE PP AG 25 W IR T RN, i /N
R, AR 0, 48 A A T YRR s s —T
THT 3 RE 85 R 7 T B kb o 52 161 6] 5% 25 45 i i DO 6% i i )
AT 0 BhIG YT A iR = B A TIB I -TTHYINSCLC,
~ NO0-1MO0, T4NO-1MOMT1-

invasion™ =~ T 77 7 Textension

3N2MO; i H A5 I AR IR LRI i N AT 15 ]
B ZIB - IIYINSCLCR A, AR ZHNATI IR
TR R FH 2 7 Ui PR D i - R L 4556 % (tumor-node-
metastasis, TNM ) i i g0 AR, X200/ E 8 1
ZE S AN, HFTNATIG RIS R 2 K K Sl R DR B 0 2
HHEBRTESD, ATRE S A TCIsHY PRI G

AT ALY T ROV, LA S AR i B
AL 19814F, T T A HAUE SE AR R 167 S b
ARG E SC, HorP L 46 R % W ket , BIE 4
Zefit | WOy G TR R R AR ST, SAR
SR ARUED | S AHOC I G bRIE D) | SR ey T
RPN BRUED ST S IR w5 AT BB, i) S Rg it
RO SR PR A | AR SRR bR A SR
IEH A& ST T2 AR /T AL Z 45 (positron emission
tomography/computed tomography, PET/CT) [JPFAfl | B i
JEE . R TR L K Sl M S ) B2 R A [ PPA A s A
B, AEARIRAFAE — S5, it H T IR R 5T
FISGTE R

I s it o AT 9 D0 2 e it i o R 0 e P R 5 S
FABIARICTE, T-20204F % Hr I i6 Y 7 At i o BRI
PET W 0s), FEHZEf# (major pathologic response,
MPR) %‘—ﬂ%le%B’Jﬁﬁﬁ%Wﬁ; e B 5E 4 % fit (pathologic
complete response, pCR) 35, Jilif T A VIERIR A, A45 XI5
WRELEE, TRAKS-BHEL Y (U] Jr 58 AT Al 5 T AR B A i
AN . IONESCOMFFE I B IE NATFNSCLCHg Bl
AR S BRI (overall survival, OS) M IC¥E IR A AF
AR OCHER IR . M H TR ZEONATIR RIS Y 5 2
A BRI AS S RE KI ARA A R A ST 5 it —
HEAIE

2 ICIsHIRTAEMEFTAREN BT B RITSR

2.1 Ipilimumab 20174F, Yi%EUAG TTOP 120140F 58 Y45

B, HAW AIBY-IIAINSCLC, 4517 A S al Bt Bk,
S2-3F S TR S Ipilimumab; M40 AL, Fc 711
BERTA, 20 HE T Ipilimumabkf 56 A4 IS 1M 4E R F
AR S8% IR E T LR, 8%l F PRl i, HARRE,
70842921 H (95%CI: 22.1-00) o

NEOSTARMN 5T & L B Nivolumab EA. 25 flINivolumab
KA Ipilimumab B TG PR 50 ), FEAN A THH-TT1A 1)
NSCLC, KA 31 JE B Nivolumabi{ Nivolumab Bt &
Ipilimumab (PRI ) YRI5 Hea4fl B35 A4, 391 38 52 ik
FA, B HROVIFER . Nivolumab #1254 fly MPR fllp CRFE /3
3422%H19% , NivolumabX £ IpilimumabZH 73514 38% £l
29%; IEEE K R m], H A OS Kt AH G 3 T
RAAFI AR A 3], NEOSTARWFFE WA 5 I & IE 55T
HEMLTT G FAR B B FAR MY, INCREASEAFFT % —
TAERFATOAIG RIS, PITAG R IE A Nivolumab
FIpilimumab/H T HH IR CT3-4N0-1IMONSCLCE#
AT B0, S5 SRR AT
2.2 Nivolumab BAJNE %] NivolumabNATIG AR 4 3 25h
3001, 20184F, — I B AT I R IR 568 7148 A 2141 Al H] Bk
MYTYI-IITAINSCLCHE A, RHTH25Z 2FE Nivolumab HL247H
7, VI B R TC IR, 200452 TR, ot FLMPR,
ST BRI 16BITEAR TG 12 HNTEE % -

NADIMAFF Y& — I XTI AW R B T PIBRNSCLC
BTG RIS, 83 AR AR 3 FENivolumabBX A 40T Y
EBh T %, RS 1TNivolumabBIAYY B 2120 H . #k
B, —dbaelil B ALl APEZFAR, 344HBIMPR

(fF526lpCR) 5 24FTC ik R AEAF#3577.1%

CheckMate 816MF 58 J& 124 ME—A4 45 R 4B 1T
NATIG RIS, gy ArTYIFR . IBHA-IITAKINSCLC, B
HLXT RS Bl fb g7 5 407 B 5 Nivolumab T AR B T AL
RIGHT L G4 BIR T AT B S B Bl BB 7 2 (52
Bl ) F83.2%EH FE TR, H83.2%M A 5 BUHRIA T
VIR i SR ali 5 4l B Ay 41 (RFRE AL ) 475,49 835 58 1%
FAR, HARIREYIR L R77.8%; L5 Al b o F 4
1E 8] (event-free survival, EFS) i531.6"H (95%CI: 30.2-A

IKE]) , MIXTREZH420.81H (95%CI: 14.0-26.7) 5 L 4H
MPRAIpCRFRSMH36.9%F124.0%, X HELL5351]48.9% il

2.2%; [RINFRIF SN N TITA ST 2 LU IB A | T A o S B AR
fit o Nivolumab il B4 #EHE ] TNSCLCH bR TT7
) (e} LN

2.3 Pembrolizumab EichhornZR4T20194E AT T
PembrolizumabfJNEOMUNHFST 75 %, H4h AT -1T1A
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HARTYIBRIAINSCLC, AR5 2 2 Pembrolizumabif F
A7, AT RIS 7 A/ S0 Y. NEOMUNHFSE %)
BAHISHIRAE, A BETEEZROVIGR; 318 B TRYT
FZERIVER] (treatment-related adverse event, TRAE ) 55 &5
TSI 5 ol A 200 /5 IS BIMPR FIpCR . Tong 5526
UL AAT TTOPLSOUT ST YT 4521 , 1BII-1TTA IR
NSCLCHEA R T3Z 2 A Pembrolizumab il BIVGIT, R
JEHEZ 4R 1 Pembrolizamab B AT ; F304 i # A4,
2SI A B TR HE R ANIE A TR 111 3 B
11, 2201 B E B FIROVISE, 80%AYRIR HLLE fifiH 12 50%,
28% R HIMPR,, 12% 0 I FIpCR .
2.4 Atezolizumab 20184F, JE[E I AR MR 1 23 4F 23 LASRH
B IR T Atezolizumab B T I AR 1056 1Y 9] 25
gERLT A4 AYIBI-IIIBIY . AIVIBRNSCLCH#, AR
322 H% Atezolizumabifs FIHYT; LA T2 108 45
Jai, 1B BB AR 2 RGUHRS, LR TR IR, 4
Bl HIEMPR, 1145 £ 90 BRE i > 0% 5 H TR UL e 4
ZRAE

20204F, B WG TNSCLCALSFIK S PD-LIFTUA il
B3RS TG AR ISR 25 R A, FL) A TB - TIT A n] )
FRNSCLC, RA[HzZ4 LI THE 5 Atezolizumabifs #IRYT;
ARG THAL RGENEIRYT; A0, 296 B 1
ZTAR, 2601 58 ROVIFR ; i g et AL 4¢3 il
BINBT A T ARIFAAE
2.5 Durvalumab HREIZEWII I T DurvalumabTITHE .
XU 2R Ry I R X % (AEGEAN #F57) 29,
PIA AT YIBR AT -TIIINSCLC, RATR AT S
Durvalumab/Z &5, RJ/F4HHIDurvalumab/Z2 &5, #I3FE
fliDurvalumab & 75 1] DACE R B IR 25 SRy, w9 TCEE R
i

20214F, Fii L i RIEAE DT 58/ N AT T— T Z 0 |
BARE AT R G0 BT 2R, A A 2 BRIE SE Y T 1-
3N2MOMINSCLC, B AR 3Bl Bl iy, 5
JF 52 Durvalumabis 51497 ; ARG 4 Durvalumabifyrl
4 A 67 HI T, SSPISEM TR, SIIAROVIER; 62%
(1 155 MPR (18% ApCR) .

20214F, Altorki % BUE A ICTs I G0 T B A
BT BT S0 25 5, 9 A TIBI-TITA M |l IR Y
NSCLC, HtHEsgiiBiDurvalumab 825 fllDurvalumab B &
SEASE O IRCR ;s A B H52 2FE DurvalumabifyT,
AR HAE 55 —FEDurvalumab i 2y HiE £L3 diEZ AR
—IK8 Gy ST s RIGHSZAL G BIATY, INr] % 4

— KA DurvalumabiG¥ 7 FF 22120 H . He0 il E A4,
3015 s2f (Rpgiss2601) EHAZ TR . Durvalumab L
25 A, 20 IIMPR ; Durvalumab6S 074,
1601555 HFMPR , I4h, SQUATHIFSY (WJOG 12119L) (2
S TREFXTIIIA W]/ TIIBIINSCLC . ik B[R Ab 7 - Sy
T ARG B B9 %697 B Durvalumab A THH I AR 328
5, SRR M
2.6 Sintilimab H[E PR 2= Bb 2= B g 2 B S B B
6T 20204438 T SintilimabAYIBI I A IR I6 45 57, A4
HIAA-TIIBHINSCLCH #E TARFI 322 FESintilimabiAyT,
RIFHE2 L 547 . Sintilimabsl # b7 1K A Sintilimabf
BRYY; — g A4001 85, 37BI5E TR, 3661FAR N
ROVIER, 204 T TRAESBUAITIER ; fie&1s5fik
MPR, 6filikpCR, {HIA A 5 H . 75 MOR 22 58— R B 1)
SunZE BT H/A G T Sintilimab7E W FE AT VIR FYTIIA S /TIIB
WINSCLCHEF HF Bhiny 7 IR R 4558, i
BRI Z 28 - 3PS THR 5 Sintilimabif¥7, RIFHSZH
WA a0l E AL, 166015 TA, ¥IHROVIER; 10
L FIMPR, HASH ApCR (B R 8E) o L IRHERE
) Zhang ZBHE TS0FIIITAMINSCLCH & LT B &
Sintilimab il BRI T AIE5 AR, —ILsofl B E AL, 2FE-4F%
BRI, 230 B, 24015 R, 306 H
FEZTA (KAROVIER) , 136135 MPR (434%6/lpCR) .
2.7 Toripalimab /45 Toripalimab® JGNSCLCYIE NilE, 1H
NATF I AR TR G0 O A il . —IE T Toripalimab)ii H 1]
Y1 HIAMEST3-4N2 IIBHINSCLCHTIH I AR 1B,
BT AR A3 LI ER A Toripalimab AR ; 14058 A 4133
BB, 306 B FEZTAR, 206 ROVIBE; 204134 15
MPR, HH15f pCR, 2441 35 A

BRUL=Z A1, [ PN A E000 2 T R A £ X 2 FPICTs Y I
PRAFF5E 5738, NSCLCHINATIG AR IHN T £ 1; T8
(R, 5043 6 R I 50 p C R A T 530 A A0 15 9 L 65 114 1L 1
filio BLAh, B HEENATH B . AT HIBRIINSCLC
SR AR IR GE SC I 1 b AT U0 1 B AR AR R
2o —IN AT I B meta AT IR, NAUGZEA 1]
VIBR#%85.8%, MPR# M 1k43.5%, pCREZ)21.9%; Hili
ALY A T BEIR YT AR MPR AT 1553.3%, pCR#K Y
28.6%, BIAZINATL W35 Tt s ST, A ICIsH
i BT RE NS S8 IS S P BRE AR, UM S5 IR 24~
meta AT T IR S 44) {ELSg BRZE i IR 25 DA S S I P EES Y
HEK, BETREAL HOSHIFR 2, MAFgHi.
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3 FEBhREIATTSFAR

3.1 BRI TR R G BB ER T A A
AR5, IRFEAEARR XU, G 25 B s mIVER | J5 &2
TRIT WL BN TFARIF R 0 & A5 B, el
AT S AR Z R A —E R —J7 1, 299076
97 Bl oRg 94 S o e B WY IR 7 10 59— 1, B B
TR BRE RV IR 22 I 28 i, AR TR B2 Jm 42
IBYT; BB BIAYT IS AR S AR T RE & B BT
AR LS F Y 22 EAE R . 20164F, GaoZF 173 i [A]
JEE 43 M 9 [ ) S R hE B T 1, 623 BT AINS CLC i
B RL AT B BOREE, KBl B IA T 45 - TR A )
W15 RoJi-3J8] | 3Ji-6J8 . 6)E-9)8 K oJE-12)8 G T 12)8#&
BEHEBRTESL) 5 K IRIAIHTE6 LA FA B 38 T i 2 A7
255, 1Mi6)H-9J8 JeoJH-12J8 FARM B OS2 T . 2020
4, Rice 51X ] —Ba 4 5 115,946 BITITAINSCLC IR &
AT, R AR BT | AT 8 T, FLAR A
SRS EUNEY Rt B o N TR 91118 7 A SR 8 2w et
4, [a[<77 d. 77 d-114 dJ2>114 d; KITFARBHAFEAFZ
FLHABE TR, (H )4 40 5 14E B 3 AR AL AR I T K, I T
YR EEE ST, BOmTEeZ FARIELAEME R . REAET
X L i v Il e A5l oA o S, A G T B sk T
HFREW>10/8 085, 108N TFRPEE LA &
YIHgge, DL EFR A NAL 2025 TR FEIE R
WA AT R T AR ] 85 R 2RI R TR ]
JTENAISS 5 193568, TOP 1501HF 5% 2B R FARAE B
AT 202 dJ5, TOP 1201875515 TR e Hrii Bh
TRITESAE 128 (HERAR P NATS FAR R 5T 5 N %
EZ/ =111z st I

3.2 WG T ARG IFAAE B BhIGY7 m AR50 A AR
WIS B AT B . CheckMate 816 HF5T Y LR, B
HE ST A NivolumabZHTRAE K AL N 33.5%, 1M Hr il
W7 41°836.9%; PHAL ST 14 15.69%F120.79% 1 & Toiz:
FAR; g5k, MHFRalifbyy, /LI B & Nivolumab A
HIMAESAFI R AR, AT AR AT EANE GOk
R, BB Nivolumab Bk &1k 7 41 H A B L™ & ) AEs |
2 0iRY7 P L TF AR YO AR . Durvalumab B
ZHINATR B B E T88% M L T3¢ L) I AEs,
BLFE 2L EHEE AEs; {HDurvalumab 865 07 8 H BhIG
SRR LA ARG IR AE &A%, Sintilimab 1B
I PR I TAEsH & A% h80% , Hiili I TRAEs
RAHERFIS2.5% 0 Fe28 28 TR I R E0 1 I T R i B 45

Heo FARIFEAE, JoHIHLL L E UL SCHR EERAE . 2016
AF, LiSE SO E TR 3010l i B A B AT (L
NAIL) BF5E Fmetasi AT, G55 BN, BriiBhiay 7 sefs i m iy
it B3 R A S B S S SRR R AR (OR=2.166, 95%ClL:
1.398-3.357, P=0.001) ., SintilimabAYTIHI PRI b % B
il s (H20f) BB S A EE, b1l kg
R S A PRI & AR AR SRR BRI IG5, R oAt
LTS A SR R R AR IR S = RS B At 43
BB BRI IS B FARXE A N Zhang %I
H, Sintilimab 4 BIVAYT RERG N A & AR, HIEAE
INTFARMERE , Jiang 5 52 4E—I [m B Y IF 58 i 1B TNAT
Je B TR AR K 20 3.2% o Meta 3BT s,
FHECTRLAENAT, Bl B b7 & S e in )T B T
TRAEs K B S AR R I RAE KA R FAAAE—E
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[FERT, AR B LA R . B OIS | BTl Biay T r &
SEPRRITRE o BRI RIS B TR SR B R, H
H 53 RN, — TP Ge i BB | B Ak sl bk
HHALTT s 5 —Fh AL ICTs I AERF a8 B A dEFHATT,
i UlPembrolizumab (TongP?) | Atezolizumab (Rusch®”) |
Durvalumab (Rothschild®? 1 Altorki®" ) LA JZ Sintilimab

(Sunl4) 5 {H 7 2SR IE LA SR B A AE I A UL
Peitg . EAR ETTSR Sl 5L A B ) B B R R 7 2 BN AT
PRIRERZ A1, fH K ER 53 838 B Bhia 7 IS A B iR 7oK
W& N i — AR

s B REIATT B ARIHIE, TN

CheckMate 81605728 /8, AL TP BES Nivolumab T
BIE YT RENS SEPL S 6% IR DNA ( circulating tumor
DNA, ctDNA) J& B, 1754l i Ak 5 4 Bh A SE B3 5% 11
ctDNAVE R, ctDNATHFRF S EFS MpCRFAHNK ; BIRTE
Hr BT B A Nivolumab2H £ 8 HAA B Z I ITHY 4
Yue S5 B9 T T—IRGH A 22050 B4 A7 INSCLCHR E 1
WF5E, G5 RN N SEGRICTHIE, ctDNA SR ILZE /it B A
B AR DG, T ELS R A B AT SR B S e R T A
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Tab 2 Surgery timing, adverse events and complications in clinical trials for neoadjuvant immunotherapy in NSCLC
Study Stage Intervention Scheduled surgery timing >3 Surgical >3 grade
grade complication  postoperative
TRAE AE
Forde? IB-111A NSCLC Nivolumab+ Within 6 weeks after the completion ~ 33.5%vs 41.6% vs 11.4% vs 14.8%
chemotherapy vs of neoadjuvant treatment 36.9% 46.7%
chemotherapy
Forde!”! I-1IIA NSCLC Nivolumab alone About 4 weeks after the first dose 4.5% NA NA
Provencio®?" IA NSCLC Nivolumab+ 42 days-49 days after the first day of 30.0% 29.0% NA
chemotherapy the third cycle
Yang! II-1IA NSCLC Chemotherapy+ Within 12 weeks after completion of 46.0% 69.2% NA
phasedin neoadjuvant therapy
Ipilimumab
Casconel™! I-1IIA NSCLC Nivolumab vs Between 21 days and 42 days after 13.0% vs 38.0% vs NA
Nivolumab+ the last dose of nivolumab 10.0% 31.0%"!"!
Ipilimumab
Reuss!“¢! IB-IIIA NSCLC Nivolumab+ 6 weeks after the first dose 33.0% <22.0%? <22.0%*
Ipilimumab
Rusch?”) IB-IlIBNSCLC  Atezolizumab alone Day 40£10 after the first dose 4.8% NA NA
Shul28 IB-1I1A NSCLC Atezolizumab+ Approximately 4 weeks after the last 91.0%? NA NA
chemotherapy dose of treatment
Bessels3! IA(>2cm)-1lIA  Atezolizumab alone Between day 21-28 0.0% 10.3% 3.4%
non N2 NSCLC
Rothschild% T1-3N2MO Chemotherapy+ 2 weeks-4 weeks after the last 88.0% NA NA
NSCLC sequential application of durvalumab
Durvalumab
Altorki3" I-IIA NSCLC Durvalumab vs Within 2 weeks-6 weeks following 17.0% vs NA 38.5% vs 38.5%
Durvalumab plus the second cycle of durvalumab 20.0%
radiotherapy
Eichhorn?3 II-1IA NSCLC Pembrolizumab Between day 43-50 20.0% 7.0%? NA
alone
Tong'¢! IB-IIIA NSCLC Pembrolizumab At least 2 days after the second dose 3.3% 48.0% NA
alone of pembrolizumab
Gaob IA-111B NSCLC Sintilimab alone Within 29 days to 43 days after the 10.0% 10.0% NA
first dose of sintilimab
SunB4 IIA/B NSCLC Sintilimab+ 30 days-45 days after neoadjuvant 35.0% >20.0%? 20.0%
chemotherapy treatment
Zhang® 1A NSCLC Sintilimab+ Within 42 days to 49 days after the 8.0% NA NA
chemotherapy last dose of chemotherapy
Zhaot IIA/B NSCLC Toripalimab+ 4 weeks-5 weeks following the first NA NA NA

TRAE: treatment-related adverse

aThe data was generated indirectly from the published articles.
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MRD) FIBFSE 70 KR, E B = 20 8 R MRDAS
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VER B E R A 5, PD-L1IYZR B ACE IR BIE ] 5 58
HICIsI T AR A € A o —Timeta /b AT BN, 5
PD-L1&A<1%EBF A, PD-L1F ik >1%1 EEEA
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MPREAT B GF A RO [ g fi g 5 728 £ fif I 5 MPR
M pCRAK

FIHI, PET/CT2 IR b 12 0 FH Y — P a5 4R
PPAG T H.o SintilimabMTUYIIG RITFE % B, BrBhiaTT
HIJGPET/CTHY I KAREREIUE (maximum standardized
uptake value, SUVmax ) 5 -5 i s bm A< s 2 f b H A
A . BichhornZ5:281 G T-Pembrolizumab A 5T BH
F&H, SUVmax | F>25%%# H BLMPR K p CRIY HL ] B i T
= Zhaof‘r‘i‘r[“]ﬁéﬁ:ToripalimabB@m%%lﬁ, EMPR&pCR
4, BARISUVmax M EHE B35 7550, PETREMETIINS6.7%
IR A IR 1S 3. 39 A K L2 45 0 BB AR
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Wang %57 % B Sintilimabifi 7 /5 CD8* PD-1" Tl 55 MPR
FLAT I PRAH O o Ho 5 48 it 37 Y T e 2 5 ICTs AR I L
il [E] QAT BBV 104 Jm), HORHIBYT O 1 T A
BE, EAR, Forde®5 7 F20184F 421K )¢ T Nivolumab Y11
WIS D, 126007677 BT NSCLCLH ST T2 5N+
WP, 11614852 FARIBIT, W PR ATl & IIMPR A1 HL AT
B e P R DR R A A7 i 3 9748 11 T 7 RE IO N AT 7 R0
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6 Sk

ICIsHr A7 AT EIBRNS CLC E A HH X a] WL iy B
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