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Abstract: Objective To investigate the expressions of grainyhead-like2 (GRHL2) and epidermal growth factor receptor (EGFR) in
esophageal squamous cell carcinoma (ESCC) and their prognostic significance. Methods EnVision immunohistochemical method
was used to detect the expressions of GRHL2 and EGFR in ESCC and adjacent normal squamous epithelium in 63 patients who
received radical resection of esophageal cancer in Chinese PLA General Hospital and Hainan Branch Hospital. Results GRHL2 and
EGFR expressed significantly higher in ESCC than in adjacent normal tissues (P < 0.05, respectively). The expression of GRHL2
was significantly correlated with tumor size, differentiation, lymph node metastasis and tumor staging (P < 0.05, respectively). The
expression of EGFR was correlated with differentiation degree and tumor staging (P < 0.05, respectively). Spearman correlation
analysis showed a negative correlation between GRHL2 and EGFR (r=-0.359, P=0.004). Kaplan-Meier survival curve analysis
showed that disease free survival (DFS) and overall survival (OS) in patients with GRHL2 low expression were shorter than those
with GRHL2 high expression (DFS: 18.447 + 1.101 vs 38.976 + 1.7 months; OS: 32.902 + 1.017 vs 54.015 + 2.208 months; P=
0.000, respectively). On the contrary, DFS and OS in patients with EGFR high expression were shorter than those with EGFR low
expression (DFS: 22.190 + 1.564 vs 31.810 + 2.487 months; OS: 36.522 + 1.931 vs. 48.168 + 3.331 months; P < 0.05, respectively).
COX regression analysis showed that GRHL2, lymph node metastasis and tumor staging were independent prognostic factors
for postoperative ESCC. Conclusion The abnormal expression of GRHL2 and EGFR may be involved in the occurrence and
development of ESCC. Combined detection of GRHL2 and EGFR may help to determine the prognosis of patients with ESCC.
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Fig.1 Immunohistochemical analysis of GRHL2 (A) and EGFR (B)
expressions in ESCC tissue
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Fig.2 Survival curve of ESCC patients with different expression levels of GRHL2 or EGFR
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Tab.1 Expression of GRHL2 and EGFR and their relationship with clinicopathological factors in ESCC (n, %)

40
Time after surgery (months)

60

o GRHL2 EGFR
Characteristics
High (n=22) Low (n=41) P High (n=43) Low (n=20) P
Gender
Male (n=35) 12(19.0) 23(36.5) 0.906 21(33.3) 14(22.2) 0.116
Female (n=28) 10(15.9) 18(28.6) 22(34.9) 6(9.5)
Age (yrs)
< 60 (n=33) 13(20.6) 20(31.7) 0.435 21(33 12(19.0) 0.409
= 60 (n=30) 9(14.3) 21(33.3) 22(34. 8(12.7
Tumor diameter (¢cm)
< 5(n=32) 7(11.1) 25(39.7) 0.027 21(33.3) 11(17.5) 0.649
= 5 (n=31) 15(23.8) 16(25.4) 22(34.9 9(14
Tumor location
Upper+middle (n=27) 9(14.3) 18(28.6) 0.819 15(23.8) 12(19.0) 0.061
Low (n=36) 13(20.6) 23(36.5) 28(44.4) 8(12.7)
Differentiation grade
Well (n=29) 14(22.2) 15(23.8) 0.040 16(25.4) 13(20.6) 0.039
Moderate+poor (n=34) 8(12.7 26(41.3) 27(42.9) 7(11.1)
Venous invasion
Yes (n=28) 11(17.5 17(27.0) 0.516 16(25.4) 12(19.0) 0.090
No (n=35) 11(17.5) 24(38. 27(42.9) 8(12.7)
Lymphatic metastasis
Yes (n=30) 5(7.9) 25(39.7) 0.004 23(36.5 7(11.1) 0.171
No (n=33) 17(27.0) 16(25.4) 20(31. 13(20.6)
TNM Stage
I + 1 (n=26) 13(20.6) 13(20.6) 0.035 13(20.6) 13(20.6) 0.009
Il (n=37) 9(14.3 28(44.4) 30(47.6) 7(11.1
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Tab. 2 Univariate analysis of survival time in 63 ESCC
patients (X +s)

DFS 0S
Characteristics
Xts P Xts P
GRHL2 0.000 0.000
Low (n=41) 18.447 + 1.101 32.902 = 1.617
High (n=22) 38.976 + 1.747 54.015 +2.208
EGFR 0.001 0.002
Low (n=20) 31.810 +£2.487 48.168 +3.331
High (n=43) 22.190 + 1.564 36.522 + 1.931
Gender 0.609 0.086
Male (n=35) 25.753 +£2.365 41.987 +2.635
Female (n=28) 25.153 + 1.701 37.011 £2.139
Age (yrs) 0.583 0.058
< 60 (n=33) 26.809 + 1.756 42.409 +2.779
= 60 (n=30) 26.083 +2.401 37.199 +2.083
Tumor diameter (cm) 0.239 0.823
< 5 (n=32) 22.083 +£2.108 38.156 £2.718
=5 (n=31) 28.122 + 1.783 41.526 +2.276

0.448
25.813 £2.814

0.212
41.435 +3.041

Tumor location

Upper+middle (n=27)

Low (n=36) 24.782 + 1.472 38.399 +2.093
Differentiation grade 0.002 0.000
Well (n=29) 30.141 +2.649 47.733 £2.594
Moderate+poor (n=34) 21.870 + 1.508 32.998 £ 1.754
Venous invasion 0.367 0.338
Yes (n=28) 24.406 + 1.480 38.771 £2.139
No (n=35) 26.247 £2.737 40.884 +2.961
Lymphatic metastasis 0.002 0.046
Yes (n=30) 19.392 + 1.882 35.100 + 2.589
No (n=33) 30.655 = 1.874 44220 +2.233
TNM Stage 0.002 0.000
I + 1T (n=26) 31.194 + 2.641 49.382 +2.373
Il (n=37) 21.642 + 1.545 33.020 + 1.855

ESCC: esophageal squamous cell carcinoma
Wi
FIHTHITSE & 3 GRHL2 72 i il 25 2R T
GRHL2 fEAT 4NN . 45 E s, H B bk
BB B R FL R P GRHL2 DU g 8 0 1 b
SR I R e T, T L GRHL2 76 Jih g 114 % Jié o
HAR P, BE AT UG R Az, sl i) i

A, A A e A AR I &2 B, GRHL2
RSN s AsRLE, HRS5EE
R EON B NV NN W A 0 A NSt 2 - AN S - <
Ko BRRAELFHT R GRHL2 (R K411 DFS
1 OS B Rk W W FEAL, BB GRHL2 FE B4
9 P o] BE A A PO MR AR AR, SR T AR B
i — 5T

Jia %5 " EGFR AY KK A RE T 3
XiF JE T 2R PP Y B0 S IV %, Wang %6 Y H) & B
TAHIEETR, EGFR FR AN B H IR HERRIR 7
Blea, &R N %M 8T EGFR HIRREH .
X F B EGFR 1B A 500 48 A5 148 (8 45 37F — 2 i e A
Wit AW 8 EGFR B ERiA4HAY DFS F1 0S 7R
BARRIAW B, X 5EAMRLse—5",
{H Zhang %5 " 6 10 7 58 XA ) B 6 £ 48 1 A £
# EGFR mRNA 1y7K~F, &3 HTE mRNA JZTH A
REHE TG . ATWIAFST /R EGFR & £k 5 L Fp
HZEEBHK, WAMERERE . MR 3. 127 IR
g PP H R AR SN & B EGFR 540 fL AR 5
IR A G, SIRIERETGE, X e S
WEA K, TN EH 2R R —4518 .

A 5T Spearman AH & P 43 A i /R GRHL2
HI EGFR fAAE 55 AR E R (r=—0.359), GRHL2 1]
PUE G TCF- B {5 S id i il LA . B ity
b B A ARG & A TP GRHL AN GRHL3
AT DL B 200G PTEN LR RIK, S M| PI3K/
AKT/mTOR 3 %, 52 M SRk 41 s (14 & A % Jg 10
EGFR fE°4 PI3K LU AR 11, AT A T U
PR A . AT HpE A T B A
AR R (1 RFR55, GRHL2 VR TR 4 i L
SHAMW RN R, R E—E T

Zi TR, GRHL2 Ml EGFR 7£ £ 45 8 Ji 41
AR ERBTES HSEEEHEN R ELRE, Ik
A K GRHL2 1 EGFR A B T1FAf ESCC H %
(TS, TRl ESCC 1 Al A AL 16 97 S 4t
BB
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Tab.3 Multivariate analysis of prognostic factors of ESCC after radical resection
Characteristics DS 03
HR 95% CI I3 HR 95% CI I3

GRHL2 (low vs high) 0.100 0.037-0.272 0.000 0.209 0.088-0.498 0.000
EGFR (low vs high) 1.088 0.465-2.548 0.845 1.032 0.461-2.306 0.940
Differentiation grade (well vs moderate+poor) 2.461 0.514-11.785 0.260 1.342 0.286-6.300 0.709
Lymphatic metastasis (yes vs no) 0.273 0.133-0.562 0.000 0.468 0.241-0.909 0.025
Stage (I + T vs 1) 5.424 1.026-28.669 0.047 5.972 1.152-30.948 0.033
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