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Clinical Significance of the Expression of p53, p21, EGFR and
c¢-erbB-2 in Squamous Cell Carcinoma of the Head and Neck

Jun Han Lee, M.D., Sung Il Cho, M.D., Nam Yong Do, M.D.,
Sung Yong Park, M.D., Gun Hyung Kim, M.D.

Department of Otolaryngology-Head and Neck Surgery, College of Medicine,
Chosun University, Gwangju, Korea

Background and Objectives : Because of squamous cell carcinoma of the head and neck undergoes a gene-
rally poor hospital course, the prognostic significance of the squamous cell carcinomas in head and neck have
been evaluated to identify those features associated with aggressive biologic behavior according to the im-
munologic and histopathologic characteristics.

Materials and Method : To assess the significance of EGFR, c-erbB-2, p21 and p33 protein in head and neck
tumors and their correlation with prognostic factors, samples from 74 patients with squamous cell carcinomas
of larynx, pharynx, and oral cavity were studied immunohistochemically.

Results : EGFR, c-erbB-2, p21, and p33 protein were expressed 94.6%, 24.3%, 85.1%, and 55.4% in 74 cases
of head and neck squamous cell carcinoma, respectively. The positive expression of EGFR was associated sig-
nificantly with clinical stage and the negative expressions of p21 was associated significantly with histopatho-
logic differentiation. There were no significant relationships between the reactivity of EGFR, c-erbB-2, p21,
and p53 protein.

Conclusion : The expression of EGFR, c-erbB-2, p21 and p53 protein could be related to oncogenesis, and
the expression of p21 and EGFR protein can be used as a prognosticator in head and neck squamous cell carci-
noma under certain limitations, but c-erbB-2 and p53 protein expression alone is not enough for evaluating
prognosis of the carcinoma.

KEY WORDS : EGFR - c-erbB-2 - p21 protein - p53 protein.
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A8 YA Iitstase] S48 s At
0.3% hydrogen peroxide—methanol®| 10%37F A& &
SHIE AASt Y JAAFAE ALolA] 1087 ¥hgAT1
¥ EGFR< 1 :20°2%, c—erbB-2+ 1 : 100, p212
1:200, p53 1:502% 3Ast dAFAE 1474
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FAE A2olA 1087 HhAIY F tris $FYOE A
3}, horseraddish peroxidase’} Z¥He streptavidin &
oS 1087 AT Tris 95902 A3 F AECE
ghalsloIth Mayer's hematoxylin® 2 thzg 8-S A a8&}
3, universal mount® £33t

Table 1. Clinical, epidemiologic, and histologic characteristics
of 74 patients with head and neck squamous cell

carcinoma
Characteristics No. (%)
No. of patients 74(100)
Age(yrs.)
Mean 61.93
Range 27-85
Gender
Male 62(83.8)
Female 12(16.2)
Tumor site
Larynx 33(44.6)
Pharynx 14(18.9)
Oral cavity 27(36.5)
Clinical stage
Early (1, I 34(45.9)
| 10
I 24
Advancedl, IV) 40(54.1)
1] 20
v 20
Lymph node metastasis
Yes 25(33.8)
No 49(66.2)
Histologic grade
Well differentiated 31419
Moderately differentiated 37(50.0)
Poorly differentiated 6( 8.1)
Tumor stage
Early (1, 2) 47(63.5)
1 11
2 36
Advanced (3, 4) 27(36.5)
3 11
4 16
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2)% (94.6%) 7} FJHEE RYT(Fig. 1), c—erbB—2+ 564
A9 Frke TS WA 98 2v2) el AR (75.7%) oM 34, 18°1(24.3%) oA S HoloH
7 MR gost] YR A7 gk (consensus score) S (Fig. 2) p21& 114(14.9%) oA 2494, 6341(85.1%)
e, AnlAA gk Fokel AR AdEt. = RIS (Fig 3), pd32 3341(44.6%) 7t 49, 41
EGFRell tigt 94 ZAuke] 948 98 Lager 5 W ¢l(55.4%) = AA2dS BTH(Fig. 4) (Table 2). 4
& ojgste], Axdo Azukg ule} 538 ZAdow & 9 Ao wE BHAY LT EGFRE FdeA 100%=
AEo)A =S o7 311, c—erbB-29) A9+ £% 7Y 94T, c—erbB-2% 350N 30.3%% M ¥
A2 AZute] Qg 7‘*501] w2} e o, p21 gtom, p213 p53L Tl 2+t 92.6%, 63.0%=
o tgt daAwte] BAe dlof] B dAE= A 7V A etk @ 72 Qs Wz sk w
FdaN e, pb3el tist A2l WL AE Bl 7&*%‘ HYEZ 24T P o 2ul desiaA AuaA s 2
Hgo] Q&= AEE 7Foz 3l B Al ® foet ARAIE §lSlth 94879 EGFR, c—
erbB—2, p21 ¥ p539] LFATE Awry EGFRS ¢
3) 1% N A7) 1, 119 Z27)7olA 88.2%9) HARE S RS

olt

.ﬂ

% S
":1"0”%‘71 5 @ﬂjr J?ﬂrf“d &i—%hl WS AR o)
g FAskE B8 SPSS(statistical package for the
social sciences), Windows, version 7.5(SPSS, Korea) 2
Spear-man AHIARA Y x° A9HEE o8Ik 2
211, 0] 5] TAIEA {9 $5E p<0.052 F3rh

4

WeHE7Vel W Eie 27) A8 [ 1D 344(45.9%)
2187 101, IV) 40 (54.1%) 431, 015 & 25)(33.
8%) = HEd HolT, 499(66.2%) & HIH H]™o|Lo]
Aok A8 Biino| nE FoeaS wEst 314

)

Fig. 2. Immunchistochemical staining for c-erbB-2 in invasive

(41.9%), =55 23 3749(50.0%), ALY 64(8. squamous cell carcinoma. Strong positive membranous
19%) Qth(Table 1). EGFRS 460(5.4%) 7} €4 Hah:i]_, 709 sfqmlng is noted in T.umor cells(LSAB method, counters-

tained by hematoxylin, X 100).

Fig. 1. Immunohistochemical staining for EGFR in invasive squa- Fig. 3. Immunohistochemical staining for p21 in invasive squa-
mous cell carcinoma. Strong positive intracytoplasmic mous cell carcinoma. Strong positive nuclear staining is
staining is nofed in tumor cells(ABC method, counters- noted in tumor celis(LSAB method, counterstained by
fained by hematoxylin, x100). hematoxylin, x100).
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mous cell carcinoma. Strong positive nuclear staining is
noted in tumor cells(LSAB method, counterstained by
hematoxylin, X 100).

Table 2. The immunohistochemical results for EGFR, c-erbB-2,
p21 and p53 in head and neck squamous cell car-

cinoma
No. of cases (%)
Positive
Negative
2+ 3+ Total
EGFR(n=74) 4( 54) 18(25.7) 36(48.6) 16(21.6) 70(94.6)
c-erbB-2 30(405) 26(352) 17(230) 1( 1.3

18(24.3)

(n=74) 56(75.7) 18(24.3)
P21 (n=74) 11004.9) 11(149) 30(40.5) 22(29.7) 63(85.1)
p53(n=74)  33(44.6) 10(13.5) 13(17.6) 18(24.3) 41(55.4)

e
717F AYEFE oI Ego] STl RS B3loy o]
v BAgHo R Fo3 AHEEA) AT p=0.04). c—

o

erbB—2¢} p53-2 W77} AATSFE o] Frlsky,
p212 Wt AYSFE Fdddo] Zhdhs A7E B
ot FAEACRE g AABAE T (Table 3).
YA Ho)359 EGFR, c—erbB—2, p21 2 p53¢] 23l
HAEE 2 Ed EGFR, c—erbB-2 4 p532 A Ao
oA oFgatdoe] ZAstA vehta, p212 F=d njHo]
oA eHdEdo] ZatA vehtou FAEHcZ §9
g AadAE QT F¥Y ez 553 EGFR,
c—erbB—2, p21 ¥ p532] HAAEE Awind p219] A
G AR 66.7%, SEEE8IUNA 13.5%, 13}
oA 3.2%9] 9 udo] Yeht B3l $E 75 34
Wo] kA VRt ofs} tiEA 1RslqtelA 93.5%,
FoERstelA 86.5%, AF-sIdelM 33.3%2 g
ol Yeht £t & 5 o] Sk &
A& Beow ol BAEAH R {8 ARAA7} I

Table 3. The statistical analysis of immunohistochemical EGFR,
c-erbB-2, p21, and p53 expression according to the
clinical stage (%)

Clinical stage

Early ¢, I) Advanced  Totdl
(n=34) (i, V) (n=40)
Negati . 0 4
- egghve 4(11.8)

Positive 30(88.2) 40(100) 70

Negative 27(79.4) 20(72.5) 56

CeB2 o sitive 7(20.6) 1127.5) 18
21 Negative 3( 88 8(20.0) 11
P Positive 31(91.2) 32(80.0) 63
o Negative  16(47.1) 17(42.5) 33
P Positive 18(52.9) 23(57.5) 7

+ : Statistically significant, p value<0.05

Table 4. The statistical analysis of immunohisfochemical EGFR,
c-erbB-2, p21, and p53 expression according to the
histologic differentiation (%)

Histologic differentiation

Total
WD (n=31) MD(n=37) PD(n=6)
EGER Negative 1( 32  3( 81 0 4
Positive 30096.8) 34(91.9) 6(100) 70
Negative 26(83.9) 26(70.3) 4(66.7) 56
c-erbB-2
Positive 506.1) 11(29.7)  2(33.3) 18
021* Negative  2( 65) 5(135)  4(66.7) 1
Positive 20(93.5) 32(865 2(33.3) 63
53 Negative 15(48.4) 16(432) 2(33.3) 33
P Positive 16(561.6) 21(56.8) 4(66.7) 41

« : Statistically significant, p value<0.05, WD : well differenti-
ated, MD : moderately differentiated, PD : poorly differenti-
ated

tHp=0.002). EGFR#} c—erbB—2% F5 553} o4 ¢
oA kdEde] Frkehs AEE RYoY TAEH R
Fo8 A= UTHTable 4). YE5%47]9} EGFR,
c—erbB-2, p21 ¥ p539) FHAYEE AwRW EGFR, ¢~
erbB—2, ¥ p532 Z71%71l T1, 2Kt} X3Pg 7]
T3, 4014 FAEFE0) 5A Jeht Wt AgEE
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2 foJs AaREAE Itk EGFR¥ c—erbB—2A10]9]
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