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Background : An association between the epidermal growth factor receptor (EGFR) signal-
ing pathway and the response of cancer cells to ionizing radiation has been previously des-
cribed. Preoperative radiochemotherapy (PRCT) has been administered for treating locally
advanced rectal cancer to improve the outcomes, and to preserve the sphincter from low-
lying tumor. However, the responses of tumors to PRCT are variable and there are currently
no reliable markers that predict the therapeutic benefits. We studied the association between
EGFR overexpression and the tumor response to PRCT in rectal cancer. Methods : The
EGFR protein expression, as determined by immunohistochemistry, was analyzed in the
pretreatment biopsy specimens from 120 patients with advanced rectal cancer. The tumor
response was graded in the surgically resected specimens by using a three-scale grading
system: no response (NR), partial remission (PR) and complete remission (CR). Results :
NR was identified in 70 cases (58.3%). Fifty patients (41.7%) responded to PRCT; 27 (22.5%)
achieved a PR and 23 (19.2%) achieved a CR. EGFR overexpression was detected in 78
(65%) cases. Seventy-eight percent (39/50) of the tumors with a CR/PR revealed EGFR reac-
tivity, whereas 55.7% (39/70) of the tumors with NR showed an EGFR expression (p=0.048).
Conclusions : The EGFR protein expression might be a valuable marker for identifying those
patients who are most likely to benefit from PRCT.
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Table 1. Relationship between clinicopathologic variables and tumor response to PRCT
Variables No. (%) NR (%) PR (%) CR (%) p-value
Age (years) 0.603
Mean (SD) 60.6+11.5
<60 46 (38.3) 23 (50) 12 (26.1) 11(23.9)
=60 74 (61.7) 47 (63.5) 15 (20.3) 12(16.2)
Gender 0.287
Male 65 (54.2) 40(61.5) 12 (18.5) 13 (20)
Female 55 (45.8) 30 (54.5) 15 (27.3) 10(18.2)
Tumor size 0.513
<5cm 55 (45.8) 33 (60) 14 (25.5) 8(14.5)
=5cm 65 (54.2) 37 (56.9) 13 (20) 15(23.1)
cT classification 0.263
T2 19 (15.8) 11(57.9) 1(5.3) 7(36.8)
T3 81(67.5) 48 (59.2) 25(30.9) 8(9.9)
T4 20(16.7) 11 (55) 1(5) 8(40)
cN classification 0.574
- 59 (49.2) 34(57.7) 14(23.7) 11(18.6)
+ 61(50.8) 36 (59) 13 (21.3) 12(19.7)
cM classification 0.631
- 114 (95) 67 (58.8) 25(21.9) 22(19.3)
+ 6(5) 3(50) 2(33.3) 1(16.7)
Differentiation 0.001
Well 26 (21.7) 8(30.7) 10(38.5) 8(30.8)
Moderate 79 (65.8) 52 (65.8) 14 (17.8) 13 (16.4)
Poor 15(12.5) 10 (66.7) 3(20) 2(13.3)
Downstaging after PRCT 0.002
No 22(18.3) 20(90.9) 2(9.1) 0
Yes 98 (81.7) 50 (51) 23 (23.5) 25 (25.5)
Recurrence 0.186
No 112(93.3) 64 (57.1) 25 (22.3) 23(20.5)
Yes 8(6.7) 6 (75) 2(25) 0
Distant metastasis 0.028
No 94 (78.3) 51(54.3) 21(22.3) 22 (23.4)
Yes 26 (21.7) 19(73.1) 6(23.1) 1(3.8)
Total 120 70 (58.3) 27 (22.5) 23(19.2)

PRCT, preoperative radiochemotherapy; NR, no response; PR, partial remission; CR, complete remission; TNM, by the American Joint Committee
on Cancer staging method; Differentiation, before PRCT; Distant metastasis, during follow up.



al

A} MAZOIM EGFR ISt o T HARMEY

il

%2 b

0[0

FA) M 3) 10% cutoff: 10% o4olA Al Eg}te]
o] Alo] fAE = ek FPOZ g

EAABE SPSS version 135 (Chicago, USA)E o] &3}
o] Spearman® & EA4&0T, pke] 0.05 wykel ALE =4
Ao g oul7} gtk g3t

[
2

I3a
(s

i
‘{E oO

2 1

L 31A1RE S1ATIAR
W27} 65(54.2%), AAA7} 557 (45.8%)
O]ATH Table 1). U] 7= A4 5 cm H|FHo] 554(45.8

., 5 cm o]/\}g 6504] 54 2%) 1:} Lﬂ—@}\;}i&loﬂ)\} xlo
Zol= T27} 19¢1(15.8%), T3 8141(67.5%), T4 20<(16.7%)
%’il Y2 Hol7t o= A& 614(508%) fct. =3
v‘i‘:@hoﬂ wel F7st PRCT oA A7 A4 1
2 (21.7%), FE3} 7991(658%), AE3} 159(12.5%)
ZF 9 =4 Al A Hole 7 89(6.7%),
2604](21.7% oA BAEHUE F4 717 St P AE 71T
= 647H%J 2—917H%J) 0|97, Aba 3x7t 12%(10%) o] Q=
dl o] & 3% Abd 13 AW Afole] A-o] Itk

PRCTOH ﬂ% g WS Hrtel] fE e B2 T X
02 Aok Al E55 Aldste F3 dnjidoR #FE
T 7‘_3_14,} E_Ok ‘Eg—o] ol A A—]Og]. zRAo0Z q] =k \ﬂ./\
= A7} AEEAY I s | AR5 ZF Qe
Shelatdth WEghy & Ble 2390(19.2%), & Bl
274(225%) 2 PRCTO gt wh&2 5040(41.7%) AL,
Wk 706 (58.3% ) ATH Table 1). YAFHE ey 5X
PRCT o]de] A A elA 22484 Falert £
T ol EUH(p=0001). F& F T4 AL 29
4% (2/50), FHM9] 86% (6/70)01A4 B2E] o] HE-g-of 4
Aggo]l Wokot AR fosAe FUrHp=0.186).
W, $e F 3 77 S A 94 Hols W] 14%
(7/50), FHHe7] 27.1% (19/70) oA Lojkon) o]= fo
3 A IAE BHHp=0.028).
§HH, PRCT o|#dl| A|8)g A7 22 o)A EGFRe] tha+ A
AxAgstAN e wE S Al 7H A AAl wE =
3 A3}, 10% cutoff A2kl EGFR #pitala} 29k uke A}
olo] EAZOE 3t A% #AIE HtHData not shown).
webd B AL XE 10% cutoff AAES o]&ale] AS BA
3Tk

Z 1209 F 7841(65%) 914 EGFR thlo] 23 F 7, 429]
(35%) o1 -e HE=A] ek9kek(Fig. 1, Table 2). EGFR &4
W2 PRCT o] WA &7370< W7), =4 Ho] oF,
a2 F4 717F ERF B 4 Aoy 947 Holgh fre
3 WAE HolA gtk Iy Y9 Eskee] wet

Y

o

ofN o i [ n&

ra
Eli
>

o

_4_.

319
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Table 2. Relationship between clinicopathologic variables and
EGFR expression

] EGFR p-
Variables
Negative (%) Positive (%) value
cT classification 0.96
T2 (n=19) 9(47.4) 10 (52.6)
T3 (n=81) 27 (33.3) 54 (66.7)
T4 (n=20) 6 (30) 14 (70)
cN classification 0.649
- (n=59) 20(33.9) 39(66.1)
+ (n=61) 22 (36.1) 39(63.9)
Differentiation 0.006
Well (n=26) 3(11.5) 23(88.5)
Moderate (n=79) 29 (36.7) 50 (63.3)
Poor (n=15) 10 (66.7) 5(33.3)
Downstaging after PRCT 0.311
No (n=22) 8(36.4) 14 (63.6)
Yes (n=98) 34 (34.7) 64 (65.3)
Tumor reponse to PRCT 0.048
NR (n=70) 31(44.3) 39(55.7)
PR (n=27) 6(22.2) (77.8)
CR (n=23) 5(21.7) 18(78.3)
Recurrence 0.34
No (n=112) 41 (36.6) 71(63.4)
Yes (n=8) 1(125) 7(87.5)
Distant metastasis 0.733
No (n=94) 33(35.1) 61(64.9)
Yes (n=26) 9(34.6) 17 (65.4)
Total
120 42 (35) 78 (65)

Differentiation, before PRCT; PRCT, preoperative radiochemotherapy;
NR, no response; PR, partial remission; CR, complete remission; Dis-
tant metastasis, during follow up.
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Fig. 1. EGFR protein expression by immunohistochemistry. (A) 0, no membrane staining; (B) 1+, cytoplasmic staining; (C) 2+, faint but
distinct membrane staining in >10% of tumor cells; (D) 3+, intense membrane staining in >10% of tumor cells. Tumors with O-1+ staining
were interpreted as negative for overexpression.
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