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Clinicopathologic Significances of EGFR Expression at Invasive
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Background : Epidermal growth factor receptor (EGFR) is frequently expressed in the inva-
sive front of colorectal cancer (CRC), but its clinicopathologic significance remains unclear. We
investigated the clinical value of the EGFR expression at the invasive front of CRC. Methods :
We performed an immunohistochemical analysis in order to examine the expression and dis-
tribution of EGFR in 214 cases of CRC. The EGFR status was considered positive when > 1%
of the tumor cells had membranous staining. Results : Overall, an EGFR expression was
observed in 144 (67%) cases and it had no significant relationship with the clinicopathologic
parameters. However, an EGFR expression at the invasive front was correlated with lym-
phatic invasion, lymph node metastasis and a high level of serum carcinoembryonic antigen
(p=0.028, p = 0.043, and p = 0.045, respectively). For the budding-positive CRCs liver metas-
tases were found in the cases with an EGFR expression at the budding, but no liver metasta-
sis occurred in the EGFR negative cases at the budding (p = 0.030). Conclusions : An EGFR
expression at the invasive front has clinicopathologic significances in patients with CRC. An
EGFR expression at tumor cell budding is a pathologic marker that suggests the high poten-
tial for liver metastasis in CRC.

Key Words : Colorectal neoplasms; EGFR protein, human; Biological markers; Neoplasm metas-
tasis; Immunohistochemistry
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Fig. 1. Immunohistochemical expression patterns of epidermal growth factor receptor (EGFR) in colorectal carcinomas. (A) Immunoreac-
tivity for EGFR is exclusively noted at the invasive front (group 2). (B) EGFR is only expressed at the middle region of the adenocarcino-

ma, but not at the invasive front (group 3).
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Table 1. Correlation between clinicopathologic parameters and HAEULY, FH BF 77 ol FYol OE PNE Holg
EGFR expression in 214 colorectal cancer patients 7o 340)(16%) ST},
EGFR expression
Negative (%) Positive (%)  p-value EGFR W&im} lAHE|SHY EM(ME 13 Of AE 2, 329
ol 2M
Age (yr) 0315 Hl 24
<65 43 (35) 78 (65)
=65 2729 887 EGFR| thet Wiz 4stet ol g et 1A 214] 5 144
Gend 0.228 - -
i 4430 7864 9(67%) 7} EGFRo| %4< Hgjth EGFR W& 29k AlX
Female 26 (28) 66 (72) wolol fojek AdaA7E A 2k (p<0.001) (Fig. 1), 1 9]
Gross type 0.204 vol, A, F9%el Kok Fel, ZHAY £, FIE A% 2
Fungating 7(27) 19 (73) ol AW Bl W = W 2 o
Ulcerofungating 45 (28) 74 (62) ol W3k A, dak AN, A 9l AN, J2A Aol 944
Ulcerainfiltrative 18 (26) 51(74) Aol H7| g4 CEA FX¢= #HA o] IUTH Table 1)
Histologic type 0.062
Adenocarcinoma 63 (31) 139 (69) . N
Mucinous carcinoma 7(58) 5 (42) 2S5 ZHHM EGFR 28 0150 [E}% AHE|EH
Differentiation 0.387 EMMSE 23 of A" 1, 3329| H|w £M)
Well or moderately 61(32) 131 (68)
Poorly 9(41) 13 (59) - o )
Depth of invasion 0.476 FTEWAIA B A A8 Ik 43 EGFR
T1 2(18) 9(82) S BES Agl BAox= GFR ukEo] ol oAbl
T2 11(42) 15(58) 3LA o]o]E Ho|r] ekgro Z EGFR uLaﬂo i ;<]
T3 45(33) 90 (67) o A4S sl ]_W*Ur i - | -
T4 12 (29) 30(71) 54 ZAARAA ZFaA %@QL Aol ALt Feke] HHA
Tumor budding 0.000 A EGFRO] WEE = Ay 25-0] A 1, 33 Hl3) o]
posent orie)y 1ol W QMPgelsy 548 HoleAS v RS & A4
Present 9(11) 69 (89) o e 1o " R
Lymph node metastasis 0.293 74AHoA EGFR Q1 £ g3 Iwls Hole= 4+ §
Absent 32(37) 55 (63) Z3 YelME EGFR #do] 2 §A = UK Fig. 2). =5 HA
Present 38 (30) 89 (70) Zo} ol % 2227 A A H o) x OFAd
Liver metastasis 0.655 2 21‘_] 1A 12153 i ,\) 7h A AR EG}:R o
Absent 60 (33) 120 (67) <= BSE(A3 23), I54 AAA EGFRo] 2EEE 4
Present 10(29) 2471 @ 228 I84) e A3 1, 32 18l A2 (p=0028),
pTMN stage 0.873 =4 Ao V2l 2 o] T Eslol
1 . ¥ Hol(p=0043). AT FH(p=0028)0] & EAAL
2 18 (35) 34 (65)
3 31(31) 68 (69) o e
4 10(29) 24(71) NI o by ge R R Y ISR RS
Lymphatic invasion 0.450 ALY B B T 5 Teaq o, ‘\»1 NIRRT
Absent 32/(36) 58 (64) 8 )y RN et A S
Present 38 (31) 86 (69) P SO, RIS A2 ity " N
Venous invasion 0.235 [ 8 TN T 08 <N
Absent 65 (34) 126 (66) Foogiobg 9™ 8 4 L
Present 5(22) 18(78) e
Perineural invasion 0.981 A RN
Absent 56 (33) 115 (67) SN
Present 14 (33) 29 (67) AL o
CEA® (ng/dL) 0.153 e =)
<5 51(36) 91 (64) S bl S
>5 18 (26) 51(74) & \ig * Ju e g
*Preoperative serum levels of CEA were measured in 211 patients of ~
colorectal cancer. )
EGFR, epidermal growth factor receptor; TMN, tumor-node-metastasis; Fig. 2. A tumor cell nest in lymphatic vessel is positive for epider-

CEA, carcinoembryonic antigen. mal growth factor receptor.
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Table 2. Correlation between clinicopathologic parameters and
EGFR expression at invasive front in 214 colorectal cancer pati-
ents
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Table 3. Correlation between clinicopathologic parameters and
expression of EGFR at tumor cell budding in 214 colorectal can-
cer patients

EGFR expression at invasive front

Negative (%) Positive (%) p-value

Age (yr) 0.074
<65 59 (49) 62 (51)
> 65 34 (37) 59 (63)

Gender 0.777
Male 52 (43) 70 (57)

Female 41 (45) 51(55)

Gross type 0.028
Fungating 12 (46) 14 (54)
Ulcerofungating 60 (50) 59 (50)
Ulceroinfiltrative 21(30) 48 (70)

Histologic type 0.285
Adenocarcinoma 86 (43) 116 (57)

Mucinous carcinoma 7 (58) 5(24)

Differentiation 0.799
Well or moderately 84 (44) 108 (56)

Poorly 9(41) 13 (59)

Depth of invasion 0.343
T 5 (45) 6 (55)

T2 12 (46) 14 (54)
T3 63 (47) 72 (53)
T4 13(31) 29 (69)

Lymph node metastasis 0.043
Absent 45 (52) 42 (48)

Present 48 (37) 79 (62)

Liver metastasis 0.770
Absent 79 (44) 101 (56)

Present 14 (41) 20 (59)

pTMN stage 0.407

1 14 (48) 15(52)
2 27 (52) 25 (48)
3 38(39) 61(61)

4 14 (41) 20 (59)

Lymphatic invasion 0.028
Absent 47 (52) 43 (48)

Present 46 (37) 78 (63)

Venous invasion 0.658
Absent 84 (44) 107 (56)

Present 9(39) 14 (61)

Perineural invasion 0.813
Absent 75 (44) 96 (56)

Present 18 (42) 25 (58)

CEA: (ng/dL) 0.045
<5 68 (48) 74 (52)
>5 23(33) 46 (67)

Preoperative serum levels of CEA were measured in 211 patients of
colorectal cancer.

EGFR, epidermal growth factor receptor; TMN, tumor-node-metastasis;
CEA, carcinoembryonic antigen.

83 CEA 427} 1 =9tHp=0045) (Table 2).

Tumor cell budding (%)

Present p-value
Absent
EGFR(-) EGFR(+)
Depth of invasion 0.598
T1-T2 21(57) 4(11) 12(32)
T3-T4 115(65) 13(7) 49 (28)
Lymph node metastasis 0.083
Absent 63(72) 5(6) 19 (22)
Present 73 (58) 12(9) 42 (33)
Liver metastasis 0.030
Absent 117 (65) 17.(9) 46 (26)
Present 19 (56) 0(0) 15 (44)
pTMN stage 0.161
1-2 58(72) 5(6) 18 (22)
34 78 (59) 12(9) 43(32)
Lymphatic invasion 0.040
Absent 66 (73) 5(6) 19 (21)
Present 70(56)  12(10)  42(34)
Venous invasion 0.213
Absent 122 (64) 17.(9) 52 (27)
Present 14 (61) 0(0) 9(39)
Perineural invasion 0.711
Absent 111 (65) 13(8) 47 (27)
Present 25 (58) 4(9) 14(33)
CEA® (ng/dL) 0.026
<5 97 (68) 7(5) 38(27)
>5 37(54)  10(14)  22(32)

#Preoperative serum levels of CEA were measured in 211 patients of col-
orectal cancer.

EGFR, epidermal growth factor receptor; TMN, tumor-node-metastasis;
CEA, carcinoembryonic antigen.
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Fig. 3. Epidermal growth factor receptor is strongly expressed at
the tumor cell budding.
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