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[Abstract] Rectal cancer has become one of the most
common malignant tumors in our country. The treatment of total
mesorectal excision after neoadjuvant chemoradiotherapy
(NCRT) has become a standard treatment mode for locally
advanced rectal cancer. However, the response of patients with
rectal cancer to neoadjuvant chemotherapy varies, and treating

all patients with  NCRT may be suboptimal. Accurately

predicting the efficacy and sensitivity of NCRT can help adjust
treatment plan timely and avoid delay of condition in patients
who are insensitive to NCRT. Existing research has confirmed
that TNM staging, tumor regression grade and tumor markers
and other clinical indicators can effectively predict the efficacy
and sensitivity of NCRT, all kinds of clinical guidelines also
recommend the three as a routine examination of patients with
rectal cancer during NCRT. However, with the proposal of the
concept of "Precise Medicine", the above clinical indexes
cannot meet the clinical need of accurate treatment of rectal
cancer. In recent years, with the accumulating studies on tumor
immunotherapy, researchers have found that the sensitivity of
NCRT is not only related to tumor biological characteristics,
but also closely related to tumor microenvironment. Based on
the current research, the indicators of tumor microenvironment,
such as lymphocyte subsets count, neutrophil - lymphocyte ratio
and programmed cell death ligand 1, have great potential
clinical value in predicting the efficacy and sensitivity of rectal
cancer. Further research based on relevant indicators of tumor
microenvironment will enable accurate prediction of NCRT
efficacy and sensitivity of NCRT and has important clinical
significance for the realization of accurate and individualized
treatment of rectal cancer.
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SRR, I FR 5T 2 2% (pathologic complete response , pCR)
B TC SN AR 2L A #R ST B REMNCRT hikas ™, £
ST 7, 6 NCRT SO S8 5 T ASRAHE i 19 pCR %,
pCR B 1Y 54 SR A 178 (overall survival, 0S) FITCHE A= AT
# (disease-free survival, DFS) 33 i & & T R ik 3] pCR [ =
# R R A AR BRI, 6T A LARC % 2
FTNCRT, 47— H HE, il RESIE DA NCRT BB 2
T L B R TR SE HAIR TP I AL, BUA BRI, — LR
PRI T LA R NCRT ¥ R0 S U2, 51 2 TNM 4349
Jbd 1B 4553 2% (tumor regression grade, TRG) JRibr&4
FIRBL HGUERAIGET A — e BF 5T 4G 1, NCRT 9
JEAEAL S b8 26 W 27 R VA G 38 5 IR O S5 2 U AR
K AR H TR LR, A & B RE A MERR T NCRT J7 4% &
TR PTSE SR AR . AS SCHE TN B 988 NCRT ¥7 2008 ik
PETEG R AR TR 557 T RO IS Ik R EA T R GE LA

— TR B RS T RS SR Y i R A AR

(—) I - 2R 58

JieRg 73 0 2R G FE M (EAE T HO TS 45 R RS 5 3
i, 38 SARJFTIRST R . 78 B AT B - R e, 58
J55 E 1R 5 2% 51 2> (American Joint Committee on Cancer,
AJCC) A1 [# Fr Pt 98 BE % (Union for International Cancer
Control, UICC) Bk & A UZF /U TNM 4337 il Dworak %"
FEH I TRG A3 Gt PR b N de )z 1 o TRV 25 Rt
Hrr , TNM 3 IR TRG 732 B 2 WA P NCRT F5 230 S Sk
PERYBARIE 2

1. TNM 73391 : TNM S SRR e A= U TR B bk L 25 ik
KR AL R K 5B 53 AN IRV T 2, 53 400 ey TR e
SRR, BUS 22D Wen 25 BT B, $32 NCRT
B g A 09I IR T 400 (eT) 5 54 0S5 4F DFS A G, il
PR N3 (eN) 55 5 4F 08,5 45 DFS I T i 25 A7 O 5 FT 4%
“y"FoREE R A2 5E NCRT, 6 HL T 431 (ypT) i N 43
1 (ypN) ¥ 5 54F 08 | DFS 47 56 5 M S i 20N , AR J i B
G341 yp TNM Sz I B J i 28 4 B 00U 22008 T NCRT Hi A i IR
5331 ¢ TNM, HiL 4l yp TNM S EAMRAL IR B A B, [ N7
M B W NCRT J5 e 3143 11 5 TS 0906 RfkAT
SAHTIE R L BERE ypT Al ypTNM 43 W1 (30 )€ , DFS 35/ R %
I (1 P<0.05) , (HAIR & B ypN+37. 73 19 [A] i A 17 22 S
(P=0.448) o FiRAF5E—E0A « ypT Ml ypTNM REGES #E 6 5
Wedz 52 NCRT B i S8 H 0 FUS o ZRm0XF ypN T 35 /5 119
I HAFLE— L, Wen 25125 28 BB 15 1 oN 5 TG 45
RICK, HHT, ARFT G A 77 R R 4RO FI A S
WIS, PR, AR AR I LIRS A NCRT H9Y 7 20T fiE
TR . 53 A ST B, NCRT 5 B AR 5 i B 253K 1
R FEAR S X AT BEJE Wen 55 R 046 B 98 o ypN
FOOF3 f5 45 A — B F B A

2. R IR 45 43 9% (TRG) : TRG SRR L N 434, 32 %
R 5 4 s v B3 A v e RN 27 4EAR 0 LR 53 5 9, T
DA X NCRT 9 SR L 50N U o 15 TNMUZMWAR

TRG 4325 1T LS B Hb T A 52 A A AP 25 SR 4R
1M, B8 Z 58— 1) TRG 4 Gbn e, I R I e )12 1 2
Dworak FrifE!"" 1 Mandard FrifE"® . Park 5" % #E& Dworak [1
59 TRG 439 A Gt 108 41432 NCRT H ¥ B AR S5 b5
AT, B0 TRG -5 TG I R, K BRI R
45 BT 5 A e B AR A R BIR Ry T R B A
XM (P=0.025; P=0.032) , TRG /3 Z & 452 NCRT H 7 i i
FHHHEETEEZE ., H5 6% T Mandard 19 5% TRG
IFRAGEHAT T 2R WEFE I NCRT & ik B 25 R A A
WAV GAREA TR LE LRSS R T 52 e 5 2 (P=0.002;
P=0.035) , MiJF-AE TRG 434% (P=0.310)"', W HHEL AR5
IS T AR S5 5L, X AT A8 5 R FHAS IR TRG 4» bnifE A
X3 A —ANFTRERY JEL IR 2 TRG 43 ZAL RE S e fipgid 3B 4 1 0
ASEEMREE IR R AT TR BE SOk L 25 A2 15 O, LA °] DA 58 42
W TR IR ot R B o Rl [ PN 2 I IR
REE FRIATY ROV PR NCRT BV, S1E48 TNM 40 2 42
A B A TRG 43 A ypT MIER B T 40 8 R 58 (M-TTRG 4
WIZR550) o] LS s b 10000 50 , B9 & B M-TTRG 43101 fl
ypN & TN EL WA 3 4F DFS il sr P 2 (35 P<0.001) ™,
156G TRG 43 40F TNM 4330 A0 R 4330 R 46 (ypTRG 43 &
2 LG TTHH LARC B35 0 A N A AT 2474, yp TRG
G302 S8 R RS B0 0 NCRT 7 SR At T — b 1 25 5800 Jr
FE

Zi b, ] LIS TRG 43 A1 TNM 431X NCRT Y738 I
S HA EEHONAEH , R AR R Al 2 — R G A
FIBRIG . 564 TRG 43 20F1 TNM 4341 B ek BL 43301 22 48 ks e
S EAERAE TR , X S AMAIR IR T A AN

() Ipgpr s

bR b AR ) = AR T R A0 P AN AR AR T, P AL
AK e 2 A BB SO 7 A I 43 WA A VR At A T B 2H 41
g PR AR AR AR DU B A2 K 0 TEE R R s AR 2
— TG T X £k A CT MRIEEIE LT & S LR 5
%/CT (positron emission tomography/CT, PET/CT ) %54 FLAG A%
RN . i I bR i B BRI B8 5 St S O i
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1. S IAHIR 8 BT R (CEA ) & S B BR AR 18 S0 i
— R RS TFHEE A, FEAEAE TG S I 1 B L
AN AN R, 5 R ARG B L G SRR T AHOG . CEA
H T REH RO i %) NCRT AL K #1636 97 14 52 B
T Ieggd 52 e KR 1 S BAGI 02  FL ) Das 852 F 5T
FW] NCRT Fi % CEA<2.5 pg/L T LI3RASHE 5 19 pCR AN
Ji i A B 2R b ek 2 4% 14T BA B0 95 L 4 1, NCRT Rif CEA
<2.5 pg/L 55 pCR FA4 %, CEA K P& 51 pCR 12 37 [
# (OR=2.775,P=0.022)"", fEp)s IR+, 2R
5 pe/LYER CEA K- I FHE 2, (0 B ARk, A m
T FURR S 1 CEA ZKF- I A AR IESE . feilr
Probst 2555 7R , NCRT i CEA TH 55 pCR Z[#AK . 0S 4if
S IR AR AR AN R S R A (8 B 2 A DG (1 P<0.001) o
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JEH, HoAth 2 S A T AL S5 e B, K
CEA 2 A TNM 7M1 R G A B Tokoe BB AR S B kT it
WAEPER

2. BHRPTIF-199  BH2EHTIF-199 (CA19-9) S s A I 1
WEISPUIE R —Fh 340 M A8 5 R HE A LR AIEER , 76 Z Rl i
P U ORI A0 s vh 23R8 B B R T I CEA A
DURT L S 2 B v %o B 7 8 S AR B TR B . Yeeo
SIS K NCRT BT CA19-9 R AEK/K - (<9.0 kU/L) 5 g
R0 5 A DG (P=0.01) . E N A RF5E 4R 1, CAL9-9 FHim
(>35 kU/L) 582289 0S(P=0.003) . DFS(P=0.001) K oAb
e AR A7 3R (P=0.039 ) B I AH 56 5 38 2 %) A 77 i 26 1517 4%
MrlG & B, 5 CA19-9 8 CEA T}/ 4 . CA19-9 il CEA ¥ 1E
WA LG, CA19-9 Fl CEA ¥ 7R 411 0S (P=0.021) J DFS
(P=0.006)3%2% ,{H CA19-9 Fl CEA ¥ T = 20 0 . i s 5 fie
fi I\ NCRT H B 5 3k 25 (0S: P<0.001; DFS: P=0.026)"*, &
T ATAR W25 W SE 50 % B, NCRT Rif CA19-9 7K 5 NCRT
S IESE , CEA KA B8 NCRT I 73305 SRS E 4 3 57 £
[S{ESg

Ly BRTAF SR A, NCRT i[RI B A W CA19-9 .CEA
TR B 728 A 7 20K W R 17 TE A B A B R S SR,
A BF 5T 56T 68 0% v A 5300 NCRT 7 28 b U E 1Y CEA AN
CA19-9 7K V-l FHE 3 A IB W E — , AN TR 55 2L BBOAS ] i S
{EJE P EORA DI AR 2 S v 2R . I, #69¢
EUA 13 1 R RSP Y CEA I CA19-9 7K Il FHE 7T fE
KA Ja P I

TR B R R U ) R S A B S b

iR TS A 58 PR Jm R IR S N 4 B O B, 2%
T 2B G SN g JR) R 4 A0 Foz 1 A0 98 A 96 35 it 20 i
e 194 A AR 28 T e AILVR ST IR G i S i i 2 il A
PERGIRAT 5, HLARAE 3208 SN TG E NCRT Hh e 8 22
P B4 35 28 IS IO S84 1 T) st A 388 T S 0 4 ik
AP, NCRT W] LA 3 5 | Go 28 s 1 o9 A 6 1 A 5
T 20 AL S I e A i 4 B B s S g o 64, TR A e
TR IR SRy FR I S RN, HEF5 & IR LU A Z R A P
T, TR AR A AR A RR T A AR R A e
KA PR

1. 7 ESL 200 T A8 - 9 ECL 40 M 0 A 2 A0 455 B Ik EL 4
JL T 96K B 200 R 1 SR A7 A (natural Killer cell, NK ZHf)
RSB LA AR W A2 D BE , X NCRT /9 s Rt A ] =7
VA E 00 6 A T T2 R P9 A e TR e R R R AR
NCRT Fi bk B2 41 i 3% <1.5%10°/L 5 NCRT J5 & pCR %45 %
(P=0.042)"" JL45 A1 it v v bk 4 20 i 7K 7 AT DL 25 5
M) NCRT S J3 , {H 451~ 98 B 40 A 0 F 6F NCRT B 52 i) AN R
AHIF0 2016 4, Heo 25 WY & X, NCRT JF 14 )5 45 4 J4
T ESL 40 L 520,35 4L R S5 pCR A 8 8 B g &2
TR U 4 1L %6 <0.35 2H (P=0.02) . [A]4F , Heo 25V 1L 4§
i, NCRT JT 38 )5 55 4 J& NK 44 2 3+ 5% NCRT #i i 3
%, H.5 N2 04 56 (P=0.034) , s 8 X4 NCRT )2

o] AR

i G328 LA T A G g 32, I ¥V 9 B 4T (tumor
infiltrating lymphocytes , TIL ) J& T 41 g H (4 —F , 76 Biligd 21
LU TIL AR I B A A B4 X e e 11— o Jmd 30 B8 F N, 388 3
H6r I NCRT i 1 itk 97 185 A5 FE AR o TIL 1) % B2 0T L 350 0
NCRT A7 35 B UME ", Teng 507 5% B 7% , NCRT A L)
3 Ao 150 TIL 7Y 3R 208 oF 1 5 J) 8 588 S I, NCRT Hif CD3+
TIL 55 CD8+ TIL 7t A4 £ 2 #4154 NCRT 2w U8 (P=0.033,
P=0.021) , 3 H 0T DISRAFSCUF TS o 12257 10 0 — SR 5
WAESE T CD4+TIL ., CD8+TIL Fl MDSC-TIL %} NCRT J7 %% &
AU HA A ST BN E . 55 Teng %150 i ML BE PEA 0
FE T AN BT T i AR TR, MeCoy 25 5 FH UG A BT 5k
PRI T 200 B S A 40, & B TIL SO0 NCRT v - %A
TOMANAE o 55 A% SCRRIE— 2050 HT , & I A 5E 45
7 A 2 S A DR — 7 T P AR A £ 4 S AR TS
AR 5% 5 55— R AN 5T F T 9EE NCRT SN, R 4T
HIBRERF AR 25T

2. H PR 200 5 b A0 L - v R 0 L 9 £ 4
. (neutrophil -lymphocyte ratio, NLR) BE 7] Lz e i 4 7 41
UNR I Y = 3 N 1 N o iy o o o= e n A VA O 8
BLFRBR, FRLE Y SRAE RN RS FT75 & IR, e 4 i
e HE AN AL 22 1) B4 A VR S B R 0% A7 6 R4 B & G
Bl NLR Th s 32 75 rf vk 2 i 3 H5or o 1 v ok 22 4
LSO T 920, P e 0 r b e 2 L o 09 A R R 1Y
I8 P Bz 2B A B 45 Bl B B, X R SO B A B TR
MR A R AR TR AL, e A IR A0 A A R AT
Joj P B Sk A R AR HE R Ik L A R RO D M Bt
JirIgE G g FI S . HAR I —IESE e O NLR T 5 5
214 0S F 2 (P=0.012) , {0 5 T & & H 47 (recurrence-free
survival , RFS) 1% i & AH )G P (P=0.843 8) ; NLR J} i 4
(>3.0) FI NLR F#AIR41 (<3.0) B B Ja EfF R 2 R A 512
& Y (40.0% Lt 49.6% , P=0.037) ; NCRT iif NLR F} & /2 Wi )5
AN B S TN PR &Y. NCRT Fi i NLR 2K S 76 00 7 5%
77 1 Y94 AN H, NCRT J5 NLR %52 T 5 nl BEHS iz 4b
RS B9 AU, NLR /& DFS B9 2 37 15 5 R & (P=0.028)",
2016 4, — L5 A4 Hr el A 959 14 LARC 5  %ERE, e Z40E
92, NLR T 55 0S \DFS I RFS A K E M5, 4R, i
11 P 2% 2 Shen A5V U145 HY NLR 5 0S J DFS 45 A= 1745
RTCHHNE . BT, 45 20T S 52 Wi NCRT #9178 FI 19
ML IR BEAT A N A R e o FRATTHEDN , NLR 1 by 42 B %
i S A 7 4 H g — b, AT A sk DX AR A7 R R ) AR
HITG o QR FE b B3 e 17 o7 458K R e o0 T
o N,) , NLREE TS A SO bR . AR, WER I ADFST
1) £ T 17 ey 25/ R84 BA 2k T 5 NG) |, U] NLR 75030 75
JEIRE K 28 o AHE , MBI TR Z R — 2
Livatlo

3. P I TR - 1 B Y MR FE T 46 1 - 1 (programmed
cell death 1,PD-1)J&F B7 /- FHEHAFG A, B—Fp o Fix



e H i AR 245 2019 4 4 F 5522 3855 4 ] Chin ] Gastrointest Surg, April 2019, Vol.22, No.4 395

S} 50~55 kDa 9 TEUES MR EE 1, T30 TG 1010 Tk EL 41
M1, PD-1 52 e T B AR -1 (programmed cell death
ligand 1,PD-L1) A8 FHSET-BLMAR-2 (PD-L2) AT AR , i
5 o9 e D AR S T A MR T T e A e ka2
L PD-1HAG GRS T bk EL A0 AR B 1S B , 3 5k B
TS AT AR 1Y T 6 T 0 i AT LT PD-1 AR T, LA
RGO G SR A PD-1 g A2 R T ie 3697 i
B A RINIGYT 72, T PD-L1 334K & PD-1 M1 5036
ST B S TN R 2, B WFSE B, O v] DL
IS R T B A W AN L VR R AN I PD -1 R
JEE Hecht ZE5BF S48 H, NCRT f# iR 40 PD-L1 (1) 3¢
KT (P<0.001) , {83 41 PD-1.1 2 35 7K I A RE 0
WiJa . SR, AW KB, PD-L1 i 5k B i i 2 i
Heb g 42 2RI 3, PD-L1 5 2635 5 RFS fl OS A B 1
FH G (4 P<0.05) , PD-L1 & 335 /2 B i 52 2 0T £
BRI (P=0.037 4), R A RFFEIAN , I 41 PD-L1
ek PP I o R 52 e RN EUIS A R A S 0 PR 3R
(P=0.017)"" , (HFGEEE MR, SCH B0 95 18 25 10 ik
AN A7 PD-L1 3K, W 3 47 1 — T 58 7
NCRT%FE@E%H*W%H@Efﬂ%ﬁkﬂﬁiﬁilﬂﬂiu PD-L1 13

K A LIRS ISR 45 SR b, PD-L1 #3A7K 5 NCRT &
nj&ﬁvﬁﬁ@aé/%ﬁéﬁz,Tabjﬂl?#%&tﬁé%ijtﬂ’d

AR, A R BORE 7 A AR ] PD-L1 2 B H AR A 25 1 |
PD-L1 BP0 BR v 1 2 S5 2L U 4 N A 35 vk 1Y) 25 5
PE PD-L1 AR B2 | LA A Ik ya 200 s 0 2 6 28 4
JdH PD-L1 23k 1 5 et

= N R
B WIS 508 B 20 E ST, TNM 4330\ TRG 432 I ik

Je b 7 ) RE A8 A S T NCRIT ¥ 280 e S (9 A 346
-5 R A5 R W HE 9K =3 90 A NCRT 1] ] B o 8 35
DO )RR AT I H o SR, F T RS E R A
4R T AR I R s X LA T S I AR X MG o 7 A 3K
e B o A b TR0 L g SR X NCRT 1Y 2 I R 24 4
PRI FE A R o AR, BB TR G B VA T 1 L DA W
K, BV IR T 2 8 AR HE AL TR YT DR AL 5 AR
PRI ITHEAS o IR W B B8 10 4 B 1) A B, A T g 1Y
TRIT RS AL S AR IR T SR g SR E T — 2, (A2,
AT 988 ok B 55 AH G TIUI F8 B 1) AF 5% 4 S L, 28
Ay T B B O AR GY AR AEREAS TR /N RIS ) A
B, FL AR5 O 2 SRR ST 45 58 14 Z2 Rk RO o 8 4 L I
IR EXELLSE 2R G, BRATWIFE AR AEA 2 RHEA K £
s BRI T 3 — A5 IE S i IR B B B 4R A R o A T
NCRT 7 8% B 0% J i 19 52 o A ol S #iﬂcﬁiﬁ
FEAR AR S, AR B A0 A IR AR IR T IR LS
L2 H B E DONCRT Hak s .
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