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Total neoadjuvant therapy for locally advanced rectal cancer
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[Abstract] Diagnosis and treatment of locally advanced rectal cancer (LARC) must be completed by a collaborative model of a
multi-disciplinary team. The neoadjuvant chemoradiotherapy significantly reduced the local recurrence rate of LARC, but did not
affect the occurrence of distant metastases and overall survival. Total neoadjuvant therapy (TNT), by strengthening the intensity of
chemotherapy and extending the time from radiotherapy to surgery, can improve the tumor response rate as well as disease-free
survival rate and metastasis-free survival rate. It offers advantages such as enhancing the compliance with chemotherapy, maximizing
tumor regression, improving survival and increasing the chance of organ preservation. TNT is a promising treatment model for LARC
patients with high risk of distant metastasis or strong desire for organ preservation. With the application of immunotherapy in the field
of TNT, the mode of TNT continues to expand. And the exploration of therapeutic predictive markers will help to provide a
personalized treatment for patients.
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AAER B BT . X— DT T RBTHIRLARCH R ELE, (L5576 TAH B K & % 5k 29%-~39%
A I8 fﬁ’:ﬁ&ﬁ’]i%ﬁ@“ B EEFE, WA K%K LARC & ¥ 4L # 4 0 KU 2 4R 57 2% . 5(
EEBFN X, M TEHE X NG LARC &3 (4 8 MRIE X4 cT4a/b, N2, B RIEA KX R BES M E
1270 FE M B2 B bk B 2R 45 S ), A A2 3T 4 Bl 75 7 (total neoadjuvant therapy, TNT)EEXZJJ%VT*T/E 7= 46 75 LARC
EFABETY, $ELSRANABHB T AIH EAM G HOT 46 FHIHATTME F A& 46T R,
AR A — 40 [E R, Bl AR R R INT HE R KRB 7 1o

1 TNTHER

TNT ¥ AERQHE: (DVERASEH BT B RAEMT, BHTTME; Q)KERFEMT EFH
EF7, B#ATTME; 3)FFMAT BT KER FMAMAT, HFHATTME, INTHERF, %ﬁiﬁﬂﬁfhf%ﬁ%ﬁ,ﬁ\ﬁ
HOT W BOT EHATWIR T, 25 F S A7 AIE AT (5 X F1F S 0T A E T A4 E TNT 67
WETHRT). BERMHXINT P WERTZERTREY R G — o, SEREMITBART, THMTH
%4, % CAPOX. FOLFOX % W % /7 %, DA X FOLFIRINOX = 7§ /7 £ #F 5 & L, TNT 7 A % 4 (KT 4L #
B R EE, #%ﬁ%l%é\fﬁwéﬁ(National Comprehensive Cancer Network, NCCN)%UE}UJ‘H WA=
4> 4% ¥ (European Society for Medical Oncology, ESMO) # i Jfl T LARC #7657, 5 Ar v 31 4 By 36 97 4 th,
TINTHTHRES, HEKTHT EF AN, i, INTEEHRBRKRME 28, M BEHETHRNAE, 7
HABHA N RE MRS . AT T REEE®R A

A 2017 5 £ F s R 08 & (AmerlcanSoc1etyofChn1calOncology, ASCO) 4% W 7 #f LARC 8 W97 # R, ,

TERMKREENEANARIELTINTER AR B HNRAY, REWEEMEE, RELFREE,
REFLBEAERINIS,

2 TNTIEHIfFRL

AT 4 Bl 7B 97 % DU 32 8 & %% #% (pathologic complete response, pCR) % 1E Jy 2t #7 BT i 8y 46 47 . pCR
G F AR AR (B AR M R X R AR Bk B 45) 35 0 B 8 4a B2, BB R 45 4 2R (tumor regression
grade, TRG) O . A7 H14H BY 6 97 Y pCR FE 4 4.2%~21.3%", SHABMATREA I A, REFRTLIA,

I3 TR F b kT BT 3R E R B TR E pCR & . 4 CAO/ARO/AIO-04"/Fn FOWARC!# 58 & 7, A Al
B30 F 48 7 pCR & M 17.0% 2 5 F 27.5%. Des Guetz 25Vt Meta 2 #7  X 5% 4516 . TR fF S-FU 3 k35 b 3%
Wydtah EECA BRI, H—FERANIKE BT AP LAER, #E CinClare AR R, FHMIER
BB A7 5T BB B R AT TSR3 B0 pCR 2 (33.8%), AT 58 B9 7 A N AR AE UGTI1AL ty 3 B A8 2 47 or
HRAGHE, BANFISREFRHBETPEEMNERE XA, fEMKE, pCREME; R RERAE
Bl 35 AT 69 2 b7 B Xeliri 7 T AT, #—FRETpCRE, K, INTEITKAH LT,
SEIT E W B Y R

MARBLHERXRN, SHTERAA#HTFAML, BT EERINAREKH H#TFATREE
B R BRI Calvo AL, mTHERMNITWNA L, TNT A8 % F AW B 18] 5 AR vE #4086 7 A AR
INA, BEREMRERBERA DGR TRERHEB BT 4. TIMINGH R B &, KA % # mFOLFOX6 J&
B RBK AR A AT 5 F R A E A R4 5 pCRF 3 & W B A7 kPO, HF 1 - 8L AR AROE SE #F 7 BT (Memorial
Sloan Kettering Cancer Center, MSKCC) B — T AT B, TNT 431 50.0% 89 B 307 5 F A E g a A
8~12 /8, 19.1% Wy B #>12 8, TIAREBT 4 51.7% M B <8 A, (X 14.5% W EH>12 8, BT EANERFH
TNT AR 5 F R E A E B EK, B TNT AT A% MK [pCR+IE K % 4 4% ## (clinical complete
response, cCR)] ¥ T 5 T 47 VE i6 97 41 (35.7% vs. 21.3%) 21, H B % K I, 51 4 80 K 77 K 2 5% 57 (long-course
preoperative radiotherapy, LCRT) M, KRBT EAAE BT (short-course preoperative radiotherapy, SCRT)—’? F AR
18] @ Bt B T oA B9 B R 4%, L pCR 3 5 (10.4% vs. 2.2%) ). T ik, RAPIDO #F % E 7 8 2 07
J& 7 B L E b7 (CAPOX 2 FOLFOX 7 % )B% & TME(TNT 41) 5 #7 v % 4 B 16 )7 BX A& TME(FRVE S # B 6 7 41)
BT, %R BT, TNT 4 pCR F BAR v 3 4 B 16 J7 4130 5 1 1% (28% vs. 14%, P<0.001). # E B % $.0
STELLAR # % ¥t 52 7 LARC & % SCRT Jja /¥ 5 JLHE 157 (4 /& 41 CAPOX 77 ) &5 A7 v #1 4 B 36 57 W 397 3%,
3E 52 SCRT 5 JLE AL 77 8 TNT 36 97 B X B pCR+cCR % & 47 Y #1 4 B 16 77 (22.5% vs. 12.6%, P=0.036)., * E
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13%, TNT U 7 29.9%. # Meta 41 % 7, TNT 77 /& pCR & K 17.2%~38.5% ",
3 TINTIZHTH

R B G T E R B pCRGER BB E LN T, HRKAZ pCREBEHF EFTEH, &
FRAMATET B BT EEENETER, ZRET, KB pCREFNSELRAHKBEGRTEERR
25 77 88.8% F187.6%, A &4t T pCR B 1. {5 CAO/ARO/AIO-94 #F 7 Pl t K M M 77 Z 3N, pCR A FH
FrdE pCR B # S 4F T IR A 17 5 405 4 86% T 63%.

TINTH A FHREHERRTEI pCREACRIEH, BELRTINT EnCRTERBELE T HLHE £ 57,
BB AT EH & T X 4R o TNT 6k 4 W1 B4R 8 B 3 8 TR 4 7 5. 2017 4F Markovina & 7 TNT 5 ARV #
WG WK M 3, R I TNT 43 48 T 9% 4 77 % (85% vs. 68%, P=0.032)F1 3 48 T it 4L 4% 7% 4 77 K (88% vs.
70%, P=0.028)3 U B & TAREH M B b IT 4, EHAIELEFE LYWL Z 7 (96% vs. 88%, P=0.670).
RAPIDO #F X iE 52, SARE#4 B 367 At , TNT M X B 3 £ 9K 95 36 97 48 % %k T 2 T4 1K 79%(30.4% vs.
23.9%, P=0.019), 34 it A% # 4 F AL 5 41 79%(26.8% vs. 20%, P=0.005), = FHHGHITFENL, HFAH}
RIE R, FHRAT B K534 B4 F R (H H89%) 4 )L, PRODIGE 23 %V & T INT 4 [ XA =%
%2197, Bl mFOLFIRINOX 7 £ ST 6 MNEAM B F R KAZR K77 ft TME, AJEAT3/NA H#H BT
(64 JEl # mFOLFOX6 3 4 /& 3]+ 35 % 3 25 057 )1 5 Ao B By 6 7 AL [ R R AR EF B By 607, WKER S
AT BEA TME, R JEAT 6/ A % B 77 (12 4> & 2 mFOLFOX6 2, 8 AN J& 1 - 35 fth % 22 25 4k 47 ) ] oy 3T 2197 3%,
R DR, TNT 4 pCRF (27.5% vs. 11.7%, P<0.001). 34 TG 4 7 % (75.7% vs. 68.5%, P=0.034)71 3 5F T 46 14 4
T H(78.8% vs. 71.7%, P=0.017)H W 8 & TAREHNWEI 6T 4. STELLAHEP R &, INTA XA FFHER T
v T 4 B B T 4(86.5% vs. 75.1%, P=0.036), HFAIFETRKEFR ., LHEBEFERRMARNERERLZR LS
HEEXL, WEARGEREN, INTHR D ZABEBHRE, EEEUNEFRT.
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G K S AE F KR LR T RS £ R
42 FRETINTHEAEZBEDHERETENEZR HERAREFHI BT, INTHTEE S W AEF K Z CR,
RBT R REANEGHOANBE IR RERET AALE. ERYEAHIHE T T, OPRAFFARMEZAEZ
TINTH I RN E AL T EABRERANEER, REEXEBREFTFON 3240 BEHMNEZFE T4
J7 J& CRT(INCT-CRT 41, n=158)# CRT J& L [E {t.77 (CRT-CNCT 4, n=166), %t TNT 47 /&, INCT-CRT
Y 71% W Bk Bl KB cCR, 4T WE%4E; CRT-CNCT 4 FiZ il % 76%; AL 34, INCT-CRT
4 40% By H % F1 CRT-CNCT A 27% W B HIAMEE X, A EREHHHEZTMER M EFARBT . ZHR
EEI, 0% HBEEREEETNT G2EKR, BHEENE, WEEABEEZTMENER 5 REL>HE
BEXTMEMEHEAHNNAEGRER, RTrERFAENEEANELEN., LibZRBFF N7 B CRT
ERZCRT G HEMNT, XA TINTHERWIFETREFEY N 76%, 5HAEIF LT EFFET5%)HEN, %
i, INCT-CRT 4141% B B 3% £33 4 K TME 4 %, T CRT-CNCT 413X — 1] 8 3k 3%, w7 ., R A
Pl EHEFEMELEFNEMN, ASONWAFTEIFARREGENFATEAENBEEIRET, FU
FEF KRB ﬁ (non—operative management, NOM) fng gy I)b BRE N E 7]‘/1:\ , CRT-CNCT ¥ fi¢ & FE B TNTH R
2021 4 Fokas 5PV A X T HMEaCRT G B B R Y EEN ERT E R LR, HRPEXTAWEEE K
R 10T Im KA B4R, FREXTHE CRWREITHE A ANEN, ZERFAEE T INTEL
MiE#E R TR, X R RRNMENETHBERZ —,
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5.1 RIIEITHAIH 2019 4 H KB VOLTAGE #F % ) LARC B # A 5l K 42 [/ F AT J5 7 578 % 41 R A
BT, HFRT, GEMRTEFEE i(mlcrosatelhte1nstab111tyhlgh MSI- H) %‘ﬁ'ﬂpCRﬁL@J 60%, 1
T B #% E (microsatellite stability, MSS) & # #7 pCR % 41, 7] 3k 2| 30%. M ¥ W, 7 -KAZBIT & b Al .z 2 2
BT RALTUR A H. EFRBEAFEFEFEMEBIER N /DFEREE Il RF RN AEE KD
El W7 Wy Al By B HLF CAPOX ER & Fan A2k #2401, R E 7, # W4 Z % ¥ (mismatch repair proficient,
pMMR) LARC /& # #y pCR & & 3k 462%™, JEAZ K o B 307 26 b 718 4 f % 40 fle oy A R M, 3 BB 30 R 4
S H CDS T 4 R MBS, AR 5 b T HEANETEREET — 2R TKER P HMATHKA R
BbIT, - HRIEE, HERLSAN MG KRIFELIN, HOTIKA % IE T MSS A LARC & %‘“}jﬁ’J
pCREF TAvER F R, (EAEFRE INT H7 £4 FBRARZET, TREH A LEF, F

F R R G HL R 9T IR R AR

5.2 HM4 HEA e el B PEPSO3(NBTXR3, — 844 kH A My # 4 7). pepsertib(—## DNA &
1 B 30 4 7)) A1 aflibercept(— Ff i 4 & RAITH| A|)E, 55 F| LARCTNT #H R %, HXHRERH LM
LARCTNT # X ¥ fw % #£ 1k,

6 TNTfFaIFaim

T LARCTNT AW 7 M, FEEF THHELHFHAE. 153 ¥ & DNA(circulating tumor DNA,
ctDNA) 3 75 i I DL B R TR IR 384 7 W

W1 4 BT 5 OR R AR AR B 4096 MRI Ay 8 % B b B E R B INT B R 8 pCRE, W0 T, oA f& |
WA R AR . MRTRG 24 %, 2T MRIW ¥R A ¥H A F M LARCTNT f5/R E & E LN EHR LS F A
FEORW S AP P BEAT B, DL ZE ST 3k T M K APl LARC B # TNT # ctDNA 3 & I 3l & 3,
CtDNA By H & HFAE . otDNAR B F R EFH AR L G AT G MR 4548 24, Hsh, otDNAFK A MRIE A
b E 3t IT B pCRIGTNNE E 5. 1% 4% K tDNAE TNT 34 77 71 Ja N & b 7] 6 & B T 5 5 4 B i
TrEERARMEEE, HFHAETLENFRBT .

W& R IT TR, RO MRS R & % 1T 2 ¥ A Bl T U LARC B 3 #7 4 B A 0% 36 07 BT
VOLTAGE #f %P % 3, PD-L1 % ik >1% H CD8/eTreg>2.5 t# MSS A LARC & # # pCR % 7 & %] 100%., — 7 #
%Hﬁa@?ﬁ%ﬁiéd PD-L1 % 4 [H ¥ 1F 2 (CPS)>1 4 3K it 8 R & fi 77 (TMB)>10 B9 B 3 £ B AR BT 7 H AT Bk &
FEBTETH B EFpCREW A, b4, %74 FGFRI1-3 5k % ty & # il F th FGFR1-3 6k %k th £ % E 4 ¥ b
}Amzﬁkr%ﬁftma%ﬁaﬁ/érﬁ%#%mpcwz §5.6% vs. 0%)1**)
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TNT & LARC —fH B Bl & B 3697 Kok, "TIRERE pCRMNAL S, B ENEE KB R EF N TR &
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A0 % Y FE LR AR A DLBRE BB T R N TNT 3657 PR s 09 A, ST TNT 8957 8.

(&% 30ik]

[1]  Siegel RL, Miller KD, Fuchs HE, et al. Cancer statistics, 2022[J]. CA Cancer J Clin, 2022, 72(1): 7-33.

[2] Bosset JF, Calais G, Mineur L, et al. EORTC Radiation Oncology Group. Fluorouracil-based adjuvant chemotherapy after preoperative
chemoradiotherapy in rectal cancer: long-term results of the EORTC 22921 randomised study[J]. Lancet Oncol, 2014, 15(2): 184-190.

[3] Sainato A, Cernusco Luna Nunzia V, Valentini V, et al. No benefit of adjuvant fluorouracil leucovorin chemotherapy after neoadjuvant
chemoradiotherapy in locally advanced cancer of the rectum (LARC): long term results of a randomized trial (I-CNR-RT)[J]. Radiother Oncol, 2014,
113(2): 223-229.

[4] Chau L, Brown G, Cunningham D, et al. Neoadjuvant capecitabine and oxaliplatin followed by synchronous chemoradiation and total mesorectal

excision in magnetic resonance imaging-defined poor-risk rectal cancer(J]. ] Clin Oncol, 2006, 24(4): 668-674.



(10]

(11]

[12]

(13]

(28]

[29]

Med ] Chin PLA, Vol. 49, No. 1, January 28,2024

SRS, RBEH, E B PR BRI 1 A AR B4 E R BETBRA XS Lo e R A A 2 e R R A 135 STt i) 2 ).
W & BRI, 2022, 39(6): 519-522.

Cisel B, Pietrzak L, Michalski W, et al. Long-course preoperative chemoradiation versus 5 x § Gy and consolidation chemotherapy for clinical T, and
fixed clinical T, rectal cancer: long-term results of the randomized Polish Il study[J]. Ann Oncol, 2019, 30(8): 1298-1303.

Bahadoer RR, Dijkstra EA, van Etten B, et al. Short-course radiotherapy followed by chemotherapy before total mesorectal excision (TME) versus
preoperative chemoradiotherapy, TME, and optional adjuvant chemotherapy in locally advanced rectal cancer (RAPIDO): a randomised, open-label,
phase 3 trial[J]. Lancet Oncol, 2021, 22(1): 29-42.

JinJ, Tang Y, Hu C, et al. Multicenter, randomized, phase Ill trial of short-term radiotherapy plus chemotherapy versus long-term chemoradiotherapy
in locally advanced rectal cancer (STELLAR)[J].] Clin Oncol, 2022, 40(15): 1681-1692.

Conroy T, Lamfichekh N, Etienne PL, et al. Total neoadjuvant therapy with mFOLFIRINOX versus preoperative chemoradiation in patients with
locally advanced rectal cancer: final results of PRODIGE 23 phase Il trial, a UNICANCER GI trial[J]. J Clin Oncol, 2020, 38(Suppl 15): 4007.
Garcia-Aguilar J, Patil S, Gollub MJ, et al. Organ preservation in patients with rectal adenocarcinoma treated with total neoadjuvant therapy|[J]. J Clin
Oncol, 2022, 40(23): 2546-2556.

Benson AB, Venook AP, Al-Hawary MM, ef al. Rectal Cancer, version 2.2018, NCCN clinical practice guidelines in oncology[]J]. ] Natl Compr Canc
Netw, 2018, 16(7): 874-901.

Tuta M, Boc N, Brecelj E, ef al. Total neoadjuvant therapy vs standard therapy of locally advanced rectal cancer with high-risk factors for failure[J].
World J Gastrointest Oncol, 2021, 13(2): 119-130.

Rodel C, Graeven U, Fietkau R, et al. Oxaliplatin added to fluorouracil-based preoperative chemoradiotherapy and postoperative chemotherapy of
locally advanced rectal cancer (the German CAO/ARO/AIO-04 study): final results of the multicentre, open-label, randomised, phase 3 trial[J].
Lancet Oncol, 2015, 16(8): 979-989.

Deng Y, Chi P, Lan P, et al. Neoadjuvant modified FOLFOX6 with or without radiation versus fluorouracil plus radiation for locally advanced rectal
cancer: final results of the Chinese FOWARC trial[J].J Clin Oncol, 2019, 37(34): 3223-3233.

Des Guetz G, Landre T, Bollet MA, et al. Is there a benefit of oxaliplatin in combination with neoadjuvant chemoradiotherapy for locally advanced
rectal cancer? An updated meta-analysis[J]. Cancers (Basel), 2021, 13(23): 603S.

ZhuJ, Liu A, Sun X, et al. Multicenter, randomized, phase Il trial of neoadjuvant chemoradiation with capecitabine and irinotecan guided by UGT 1A1
status in patients with locally advanced rectal cancer[J]. J Clin Oncol, 2020, 38(36): 4231-4239.

Habr-Gama A, Perez RO, Proscurshim I, et al. Interval between surgery and neoadjuvant chemoradiation therapy for distal rectal cancer: does delayed
surgery have an impact on outcome?[J]. Int ] Radiat Oncol Biol Phys, 2008, 71(4): 1181-1188.

Kalady MF, de Campos-Lobato LF, Stocchi L, et al. Predictive factors of pathologic complete response after neoadjuvant chemoradiation for rectal
cancer[J]. Ann Surg, 2009, 250(4): 582-589.

Calvo FA, Serrano FJ, Diaz-Gonzélez JA, et al. Improved incidence of pT0 downstaged surgical specimens in locally advanced rectal cancer (LARC)
treated with induction oxaliplatin plus S-fluorouracil and preoperative chemoradiation[J]. Ann Oncol, 2006, 17(7): 1103-1110.

Garcia-Aguilar J, Chow OS, Smith DD, et al. Timing of rectal cancer response to chemoradiation consortium. Effect of adding mFOLFOX6 after
neoadjuvant chemoradiation in locally advanced rectal cancer: a multicentre, phase 2 trial[J]. Lancet Oncol, 2015, 16(8): 957-966.

Cercek A, Roxburgh CSD, Strombom P, et al. Adoption of total neoadjuvant therapy for locally advanced rectal cancer([J]. JAMA Oncol, 2018, 4(6):
e180071.

Erlandsson J, Lorinc E, Ahlberg M, et al. Tumour regression after radiotherapy for rectal cancer: results from the randomised Stockholm Il trial[J].
Radiother Oncol, 2019, 135: 178-186.

Lorimer PD, Motz BM, Kirks RC, et al. Pathologic complete response rates after neoadjuvant treatment in rectal cancer: an analysis of the National
Cancer Database([J]. Ann Surg Oncol, 2017, 24(8): 2095-2103.

Garcfa-Aguilar J, Hernandez de Anda E, Sirivongs P, et al. A pathologic complete response to preoperative chemoradiation is associated with lower
local recurrence and improved survival in rectal cancer patients treated by mesorectal excision [J]. Dis Colon Rectum, 2003, 46(3): 298-304.

Maas M, Nelemans PJ, Valentini V, et al. Long-term outcome in patients with a pathological complete response after chemoradiation for rectal cancer:
a pooled analysis of individual patient data[J]. Lancet Oncol, 2010, 11(9): 835-844.

Rédel C, Martus P, Papadoupolos T, et al. Prognostic significance of tumor regression after preoperative chemoradiotherapy for rectal cancer|[J]. J Clin
Oncol, 2005, 23(34): 8688-8696.

Markovina S, Youssef F, Roy A, et al. Improved metastasis- and disease-free survival with preoperative sequential short-course radiation therapy and
FOLFOX chemotherapy for rectal cancer compared with neoadjuvant long-course chemoradiotherapy: results of a matched pair analysis[J]. Int J
Radiat Oncol Biol Phys, 2017, 99(2): 417-426.

Habr-Gama A, Perez RO, Nadalin W, et al. Operative versus nonoperative treatment for stage 0 distal rectal cancer following chemoradiation therapy:
long-term results[J]. Ann Surg, 2004, 240(4): 711-717.

van der Valk MJM, Hilling DE, Bastiaannet E, et al. INWD Consortium. Long-term outcomes of clinical complete responders after neoadjuvant
treatment for rectal cancer in the International Watch & Wait Database (IWWD): an international multicentre registry study[J]. Lancet, 2018, 391
(10139): 2537-2545.

Dossa F, Chesney TR, Acuna SA, et al. A watch-and-wait approach for locally advanced rectal cancer after a clinical complete response following
neoadjuvant chemoradiation: a systematic review and meta-analysis[J]. Lancet Gastroenterol Hepatol, 2017, 2(7): 501-513.

Fokas E, Appelt A, Glynne-Jones R, et al. International consensus recommendations on key outcome measures for organ preservation after (chemo)



R R A 202441 H28H 554985 1

(32]

(33]

(34]

(35]

(36]

(37]

(38]

(41]

[42]

(43]

(44]

(43]

radiotherapy in patients with rectal cancer[J]. Nat Rev Clin Oncol, 2021, 18(12): 805-816.

Bando H, Tsukada Y, Inamori K, et al. Preoperative chemoradiotherapy plus nivolumab before surgery in patients with microsatellite stable and
microsatellite instability-high locally advanced rectal cancer[J]. Clin Cancer Res, 2022, 28(6): 1136-1146.

Lin Z, Cai M, Zhang P, et al. Phase Il , single-arm trial of preoperative short-course radiotherapy followed by chemotherapy and camrelizumab in
locally advanced rectal cancer[J]. Inmunother Cancer, 2021, 9(11): e003554.

Sharabi AB, Lim M, DeWeese TL, et al. Radiation and checkpoint blockade immunotherapy: radiosensitisation and potential mechanisms of synergy
[J]. Lancet Oncol, 2015, 16: e498-e509.

Spiotto M, Fu YX, Weichselbaum RR. The intersection of radiotherapy and immunotherapy: mechanisms and clinical implications[J]. Immunol, 2016,
1(3): EAAG1266.

George TJ, Yothers G, Rahma OE, et al. A phase Il clinical trial platform for sensitization testing using total neoadjuvant therapy (TNT) in rectal
cancer: Nrg-GI002[J]. J Clin Oncol, 2019, 37(Suppl 4): TPS721.

Capdevila J, Macias Declara I, Carmen Riesco Martinez M, et al. Phase Il study of durvalumab plus total neoadjuvant therapy (TNT) in locally
advanced rectal cancer: the GEMCAD-1703 DUREC trial[J]. J Clin Oncol, 2020, 38(Suppl 15): TPS4122.

Shamseddine A, Zeidan YH, Khalifeh M, et al. Short-course radiation followed by mFOLFOX-6 plus avelumab for locally-advanced rectal
adenocarcinoma(J]. BMC Cancer, 2020, 20(1): 831.

Romesser PB, Holliday EB, Phillip T, et al. A multicenter phase | b/ Il study of DNA-PK inhibitor peposertib (M3814) in combination with
capecitabine and radiotherapy in patients with locally advanced rectal cancer([J]. J Clin Oncol, 2020, 38(Suppl 15): TPS4117.

Fernandez-Martos C, Machado I, Pericay C, et al. Randomized phase Il trial of modified (m) FOLFOX6 induction chemotherapy with or without
aflibercept before standard chemoradiotherapy (CRT) and total mesorectal excision (TME) in patients with high-risk rectal adenocarcinoma
(HRRC): final results of the GEMCAD 1402, and by molecular subtypes(J]. J Clin Oncol, 2020, 38(Suppl 15): 4102.

Shin J, Seo N, Baek SE, et al. MRI radiomics model predicts pathologic complete response of rectal cancer following chemoradiotherapy|J]. Radiology,
2022, 303(2): 351-358.

Feng L, Liu Z, Li C, et al. Development and validation of a radiopathomics model to predict pathological complete response to neoadjuvant
chemoradiotherapy in locally advanced rectal cancer: a multicentre observational study[J]. Lancet Digit Health, 2022, 4(1): e8-e17.

Liu Z, Zhang XY, Shi Y], et al. Radiomics analysis for evaluation of pathological complete response to neoadjuvant chemoradiotherapy in locally
advanced rectal cancer[J]. Clin Cancer Res, 2017, 23(23): 7253-7262.

Wang Y, Yang L, Bao H, et al. Utility of ctDNA in predicting response to neoadjuvant chemoradiotherapy and prognosis assessment in locally
advanced rectal cancer: A prospective cohort study([J]. PLoS Med, 2021, 18(8): e1003741.

El Sissy C, Kirilovsky A, Van den Eynde M, et al. A diagnostic biopsy-adapted immunoscore predicts response to neoadjuvant treatment and selects
patients with rectal cancer eligible for a Watch-and-Wait strategy([J]. Clin Cancer Res, 2020, 26(19): $198-5207.

(T TSk 200707)



