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Abstract

Key words

Background and Aims: Neoadjuvant chemoradiotherapy (nCRT) is the gold standard for the treatment of mid-
low locally advanced rectal cancer. Patients achieving pathologic complete remission (pCR) may have a better
long-term prognosis. Despite the development of new molecular biology and progress of diagnosis and treatment
technologies, there are few potential biomarkers for predicting good pathologic response before nCRT. This study
was conducted to investigate the expression of mismatch repair (MMR) proteins in patients with mid-low locally
advanced rectal cancer and their relationship with the sensitivity of nCRT.

Methods: A total of 162 patients with mid-low locally advanced rectal cancer admitted in Gastrointestinal Surgery
Department of Tongling People's Hospital from January 2014 to December 2019 were enrolled. All patients
underwent surgery following nCRT. The expressions of MMR proteins (MLH1, MSH2, MSH6 and PMS2)
in their initial colonoscopic biopsy samples were detected by immunohistochemical staining. The relations
of MMR protein expression status with clinical variables and nCRT efficacy [according to the RECIST 1.1
evaluation criteria and tumor regressive grading (TRG) score], as well as the relations of the TRG score with the
clinicopathologic factors and MMR protein expression status were analyzed, and the influential factors for pCR
were determined by multivariate Logistic regression model.

Results: In the 162 patients, deficient MMR (dMMR) was found in 22 cases (13.4%), including MLH1 protein
deletion in 17 cases (10.5%), MSH2 protein deletion in 10 cases (6.2%), MSHG6 protein deletion in 8 cases (4.9%)
and PMS2 protein deletion in 11 cases (6.8%). Histological type, preoperative clinical stage and TRG score were
significantly associated with MMR protein expression status (all P<0.05). The effective rate assessed by RECIST 1.1
in dMMR patients was higher than that in patients with proficient MMR (pMMR) (59.1% vs. 36.4%, P=0.043).
The sex age, tumor location, differentiation, histological type, CEA level, synchronous chemotherapy regimen
and expressions of MLH1, MSH2, MSH6 and PMS2 proteins were irrelevant to TRG score (all P>0.0S), while
the clinical T stage, clinical N stage, preoperative clinical stage, and the MMR protein expression status (IMMR
or pMMR) were related to TRG score (all P<0.05). Logistic multivariate regression analysis revealed that IMMR
was an independent influential factor for pCR of the patients (OR=0.327, 95% CI=0.109-0.984, P=0.047).
Conclusion: In patients with mid-low locally advanced rectal cancer, the dMMR protein phenotype presented in
the tissue of initial colonoscopic biopsy indicates a better nCRT effect, and MMR protein expression status can be
used as a predictor of nCRT efficacy for rectal cancer patients.

Rectal Neoplasms; DNA Mismatch Repair; Chemoradiotherapy, Adjuvant; Treatment Outcome
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Bt W S BRI BE iR IT I H W R . A AR
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45, JCBE T O] UL P AN i s 130 o8 A il 4,
B T AL B A N KR IR A 28R iR 4E, A
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MSH2E [ B 2100 (6.2% ) , MSH6E [ 2%k
8 (4.9%) , PMS2HEFH111] (6.8%) (K1) .

http://www.zpwz.net



4100 REEX, % SRB A E O T iR FEEH By SUR R TN ME 1181

NS ESIN
o
el
=
—
=
o
el
N
=
198}
=

-

MSH6 & 4

PMS2 M

E1 EESEMEAR MMREZEBREBAHNLEE ( x200)

Figure 1 Immunohistochemical staining for MMR proteins in tumor tissue of the rectal cancer patients (x200)
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Table 1 Comparison of the clinicopathologic characteristics
and nCRT efficacy between dMMR and pMMR
patients [n (%)]

dMMR

pMMR )

M
A (n=22)  (n=140) X P

51

B 17 (77.3) 92 (65.7)

@ 5(227) 48 (343) 11540283
iy (%)

< 60 14 (63.6) 75 (53.6)

= 60 8 (36.4) 65 (46.4) 0778 0.378
IR E (em)

<5 11 (50.0) 51 (364)

=5 11 (50.0) 89 (63.6) 14820223
AR

mIHsE 20 (909) 110 (78.6)

1% 1 K534k 2(9.1) 30 (21.4) 11300288
LU 2E2)

Zh R 8 (364) 20 (143)

WG 14 (636) 120 (857) 030 0025
AR AR5 1

i 12 (545) 38 (27.1)

1 10 (455) 102 (72.9) co
CEA (ng/mL)

<5 17 (773) 86 (61.4)

=5 5(22.7) 54 (38.6) 2061 0.151
RECIST 1.1 7F4# 4202  0.240

CR 6(273) 20(143) 1514 0219

PR 7(31.8) 31(221) 0991 0319

SD 5(22.7) 51 (36.4) 0421 0517

PD 4(182) 38(27.1) 1578 0.209

CR+PR 13 (59.1) 51(364) 4.08 0.043
TRG 43%%

Jofz i 2l 4(182) 60 (429)

RIS W4 11 (50.0) 63 (45.0)  7.603 0.022

SN 7 (31.8) 17 (12.1)

25 2R S BLAMM RO B 88 78 % p CRI i 37 52 0 DY 3R
(OR=0.327, 95% CI=0.109~0.984, P=0.047)
(£3) .

F2 TRGARSABEIRKFREFHEANLER [0 (%) ]
Table2 Comparison of the clinicopathologic characteristics among
groups of patients with different TRG scores [ (%)]

2.3 TRG 5&8FEKRFEHIENXR

WRIETRGIF AT 450, TR N A 646 . Hial
R TAG] . SEA RN H240] , HEEN L AER
Mg E . AR E . 8RN CEAKE .
M)y %, MLHIE A £iL . MSH2EH £
ik, MSH6E 11k, PMS2E I ERILSTRGEW
WRR (¥P>0.05) 5 WGHIRTHH . G IRNSH
ARHETIE RS 8. MMR&E F AR IBIRE (AMMR A
pMMR ) 5TRGA X (#P<0.05) (F2) .
24 nEMEEE pCRINESEZSH

XFF 29 5nCRTJE TRG R A 56 B9 I R T 43
B IRNZ A R I R 50 8 X MM R & (1 3% K
RE, WAE Logistic AR AT Z K 5T .
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oA N Al A e e Al %

BE  T(eh) () (n24) P
5]

H 42(656) 51 (689) 16 (667)

8 22(344) 23(311) 8(333) 0174 0917
s (%)

<60 38(594) 39(527) 12(50)

= 60 26(406) 35(473) 12(50) 0895 0639
IR e (cm)

<5 26(406) 28 (37.8) 8(333)

> 38(504) 46 (622) 16 (667) A4 0817
AR

/o 49(766) 60 (81.1) 21 (875)

i/ Kok 15(234) 14 (189) 3 (125) 13770502
HGUFAER]

BN 14(219) 11(149) 3 (125)

RN S0(781) 63 (85.0) 21 (g75) V631 042
IR T 434

T, 5(78) 16(216) 8(333)

T, 34(53.1) 33(446) 11(458) 6572 0037
T, 25(39.1) 25(338) 5(208)
A N 340

N, 11(172) 25(338) 14 (583)

N, 31(484) 39(527) 8(333) 18298 0.000
N, 22(344) 10 (135) 2(83)
ARG AR

il 11(172) 25(338) 14 (583)

il 53(82.8) 49 (662) 10 (41.7) 14.393 0.001
CEA (ng/mL)

<5 43(672) 44 (595) 16 (66.7)

=5 21(328) 30(405) 8(333) 1001 0.606
EEZIES

RHAbiE  12(188) 18 (243) 2 (45)

Capeox 52(81.2) 56 (75.7) 22(955) 3368 0.186
MLHI1

i3 4(63) 10(135 3(125)

PR 60(938) 64 (865 21 (875) 20480359
MSH2

BAM: 3(47) 4(54)  3(125)

[ 63(953) 70 (946) 21 (875) 19780372
MSH6

BAM: 1(16) 4(54) 3(125)

FH 63(984) 70 (946) 21(875) 26810262
PMS2

BAM: 2(31) 6(81) 3(125)

FE 62(969) 68 (91.9) 21 (875) 28770237
MMR

dMMR 4(63) 11(149) 7(292)

pMMR 60(938) 63(851) 17 (708) 8.002 0018
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Table 3 Multivariate Logistic regression analysis of independent influential factors for pCR
ZH B S.E. Wald df P Exp (B) (95% CI)
IR T 433 -0.527 0.350 2.262 1 0.133 0.590 (0.297~1.173)
IR N 234 -0.750 0.521 2.074 1 0.150 0.472 (0.170~1.311)
AH I R 4545 -0.362 0.684 0.281 1 0.596 0.696 (0.182~2.658 )
AR MMR -1.118 0.562 3.952 1 0.047 0.327 (0.109~0.984 )
HRL 3.204 1.374 5.438 1 0.020 24.635
3 i % 8, MLHI1B 661, MSH6HRI3IH], PMS2Ht 2k
1], MLHUFIMLH2#8 824, MSH2HIMSH6#E
45 B e A R = KR W, 2 B2, MLH1/PMS245 G T8 1 5 I — R AR AT iR

B0 PN L MR RE AR G BB TR A IO R R T
Jry B 3 e 0] T e AR TR IR YT T I & nCRT, AR
T EH I R EYIEE, DUREARB DI, AT
55 24 WLAR B8 R0 b o8 Jmy 45 o o 25 IR B0 4 LY
AL EnCRTE AL B pCRGELH, I HFARAT
e SEETne. HIRHEE DI RER 2405 HIk,
HE BRI Ik n “SERE " SR mg s & AT
FTR IR O " 55—, X nCRTAH
)RR T B R A AR YT k.
T FU X 0 CRT N SR A= W b 5 ) B 0 2L
XAHAZ 35 FnCRTHY B B 15 2005k, Jf ke
TR CRTHISC M, DA 2 AH0RS HE 19 A (R 1R TR
IE T

A B 5 o R T M B o R TS R 414U e
REH AL AT, KI1626] 5 M B & b H 224
(13.4% ) fF7EAMMR . H 5 FE N & T REEAM 5
B T MMR R A B, B AMRGE B b e
MMR B R AT .8%~13.4%""°, Hasan%:" V3 Hr
15 086 Jm i e ) B e A R e bR A, Hirp
4 4501 (87% ) MSI (-) . 636% (13% ) MSI
(+) o AFRZRE HETHREMMMRE [ S5
e AR — 50, i SR AR P MMR 2K 14 Bk 2%
Fo A — 2, 75 7% 18 3 f e 20 A i R K- L il
A5 M A . OC T B W R R MMR 2R 1 6k
Py HAREH HATA R o [ A F
FERW626]dMMR B i 8 &, 5 WY MMR
B EMSH2 53341 (53% ) , HIREMSH6
146 (23% ) , H&JGZEMLH1 5106 ( 16%)F
PMS2 50 (8% ) "' AcarZEWFSE T 341 1014%
ZnCRT/E FARME W EHE, ITHCKHIMMR &
Hih7el (13.4% ) , Hrh EZZEUMLHIEH .
PMS2%E B L A T3 MeillanZE" 5 296 41
H, 2361 (7.8% ) FAFAEMMREBRE, MSH2H6k K
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BASECO A, S HEHERBEE"; AFNERE,
MSH6 8 1 7E MS145 B i v 3235 09 62K W] B J2 H
TMLHLI/PMS282K, FEMSHOH H N 4w i 2 &
i W A Ak R MRS AR T E, Ik, MMREEHZ
[ R 1) OC ZRATY R ik — AR

R4 MM R R [ 26 18 0k A 147 — M 92kt B 38
YT, ZE AR R B AL S R oh B R IR R S R
W dMMR, #8278 MMR 2 (15 B 41 812 22 1)
FEEAR M, HART 3 — B 0F5e . mixt T R AT
RAF IS AMMRAH X, % 8 3] B EnCRT 2
FAFs B, ARHETIG KR 539 5 MMR Z [H] A G  Af
RE 77 76 25 £ 0w 14 o T d MM R ZH 955 35038 45 J2 1% B B
. RECIST L.ITFAGARCEE &, HH#/RdMMRA
X nCR TR R o

TRGIE WM nCRTIGIT 5 SN 1 — R A 25
B A AR PO R AR WA T B R R A n CRT S
ITRGE A Z W, H 5 X n CRTA 54 1% )50,
i o A AR B R S n CRT R, BB AH G o i A AR 5
SRR KR . AR B M LR 5 TRG
ZRIFEAEAR G, W REAN TR — P KA A
CEAK X TRG R WA AEFE 4L, A 5%
7 CEA KOV B0k 5 B8 09 IR ey, P RE T 2248
1 O 3R S A g Tk B AR [ 04 ek g B R A T
WA "R PCEAKFEXTRCE A . B
LM 9 R A8 I R A R B, A A 5.0 % i g
PR, R 5 73 B B T 4L 2 JR 3 0 R ) T g
nCRTJG N 22 ] S B Wb ik . —Tifibgh A
6 555 B J A8 A 1 TRT PR AF 5 FR BH . A H A R
BRd , 6O e R EMELLIA Bl pCR ( OR=0.68,
P=0.008 ) . AT 5T 45 R K & BLER TR
S TRGZMAFTE X FR, I HE e B HE A it /N 7
gl W A o R IG R T 43 1 E 5 s KN
X%, SRR R M a CRT R OR 19 | B WS
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PRI 255 1 5% el i 440 R 7 0T AR 2 O, Bk
T KN, X AT RERE A i B T IR RT3 1 5 TRG
Z ) &Y BEAE 5T R & B e NOJE: p CR A il 57,
O P B, R4 S nCRTS B TRGAH
5o ARWEFT A A PEAY B n CRTJS s PR 45 5 0 F
i, @R AN TRWMEMATT,HHE
N e flds £, Wi B G R W 41T, T4 1)
5N HERERZ,; WM AP sE L
Bz, WmEIL R MAPIEERL, Lik
ZERHFEG I E X (P<0.05) o HE—HZ W
RO R IIEIRT 431 . I RN 20 9 K it IR 43 01 5
pCRZ [H] JC Pk 37 A &M o i Hosseini %5 [l 5 o fff
FEA03 151 Jry 5 2 J W B M g AR, B R R AT
2% 395 w5 ) i 98 0 91 Rl B CRT S 38R M pCR
KAF (P=0.049) . FIEMRHIGORM 22 57 . M
f) 5 0T B AR DG TR 2 IRV R s, H ET G T I IR 4
W5 pCRZIE C R AT i — 2L 3 R 5

AT 5T 7R 5E 42 N 4L H AMMR T o L1
ik — 2l ) Logistic MUERL AL E AT 2 R 0 #, iE
SEAMMR 2 B 98 e 2 p CRAG P S i [ £ ) i
ARHGHRECIST 1. 197 0L R B dMMRAnCRT
HRCFEINE FpMMRA R (59.1% vs. 36.4%,
P<0.05) o VA EZ5RE/RAMMR AT LA HInCRT
S B 20 400 R 45 I W B 4. MeillanZE 4R E
2960142 52 n CRT Y Jmy # 2F e 0] B Jia i %, dAMMR
SR A B B EE R I 38 (P<0.0001 ) i e
FLHRAAFEE (P=0.024) , FPIMMREH 0] REXT
HOTT F AR . de Rosas "I 38 LSRR W6 0 S L RE
nCRTH29 B dMMR L7 ¥ %, ARG 58 20N H %2
R N27.6% (8729 ) , FT AYBR 1] & & SR
PnCRTJG R ; Hit, dMMR 4 nCRTHY UK
PESE T, B A IS KA 2 MMR S (& 80k
AW TEAL, AT LT R X n CRT Y SR

Hi ¢ TMMRE H R B AREX B EnCRT
FR) 7 2880 T A7 AE 1L, Fe 3 [ Ah — TR 37 1] 5
ZnCRTHY & AT W PEAY, THCES SRR
336 (89.2% ) HBHFMLHIAMSH2fHME, Hp
THITRGI 43 R055; 445 (10.8% ) £ HIMMR
(MLH1FMBMSH26E ), B AT 03 i g 28 21 R
RELE ; it 45 R RPAMLHL, MSH2&E &
TR S X6 iR R 45 RN G 25 5% (P=0.570) 7,
Demes %"l % B i 98 MM R Bl 25 5 DG e
AR n CRTYF RLZ [ ARG . DL BAFE
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