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Epidermal growth factor receptor
immunohistochemistry in different histological
types of infiltrating breast carcinoma

M Martinazzi, F Crivelli, C Zampatti, S Martinazzi

Abstract
Aims-To determine the immunohisto-
chemical expression of epidermal growth
factor receptor (EGF-R) in high grade,
intermediate, and low grade tumours.
Methods-Specimens from 931 breast
carcinomas were partly formalin fixed
and paraffin wax embedded, to classify
cases, and partly frozen in liquid nitro-
gen, cryostat sectioned, and immuno-
stained using two monoclonal antibodies
from clone 455 and 528 to demonstrate
EGF-R positive cells. An avidin-biotin
complex and peroxidase method was
used after incubation with biotinylated
anti-mouse antibody; colour was devel-
oped using a diaiminobenzidine solution.
Results-Low grade carcinomas seldom
expressed EGF-R (n = 3) compared with
106 high grade infiltrating ductal carci-
nomas: EGF-R positive cases were much
less common in infiltrating lobular than
in infiltrating ductal carcinoma.
Medullary carcinomas did not differ
from infiltrating ductal carcinomas.
Conclusions-The very low incidence of
EGF-R positive cases in the "special
type" group of breast carcinomas with a
good prognosis is in line with the absence
of the homologous c-erbB-2 and p53
oncoproteins, and the rarity of highly
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Table 1 EGF-R expression in intermediate grade breast carcinomas

Infiltrating lobular Pure medullaty Infiltrating ductal
carcinoma carcinoma carcinoma

EGF-R positive 8 4 106
EGF-R negative 166 10 555
Totals 174 14 661
x2 Infiltrating lobular v Infiltrating ductal Pure medullary v Infiltrating ductal

carcinoma carcinoma carcinoma carcinoma
p<0-0001 p=0l180

tyrosine kinase activity. It is relatively com-
mon in breast carcinomas (14-43%), where it
is correlated with a poor prognosis12 mainly
in node negative cases. Moreover, a clearcut
association between EGF-R and other
immunohistochemical prognosticators of
breast carcinomas has been found.' 2 But only
cases of common infiltrating ductal carcino-
mas (with the worst prognosis) have been
investigated. EGF-R expression has never
been extensively studied in low grade
tumours (tubular, mucinous, papillary and
invasive cribriform carcinomas) and inter-
mediate grade tumours (infiltrating lobular
and medullary carcinomas).

Methods
Samples from 931 breast carcinomas were
studied. Each tumour specimen was cut into
two parts: one part was formalin fixed and
paraffin wax embedded; the second part was
frozen in liquid nitrogen and cut into cryostat
sections. Sections from the embedded part of
carcinomas were stained with haematoxylin
and eosin and used to histotype cases accord-
ing to the WHO3 and Page and Anderson4
indications. Pure tubular (n = 12), mucinous
(n = 29), papillary (n = 30), invasive cribri-
form (n = 11), lobular (n = 174) and
medullary (n = 14), and 661 ductal carcino-
mas were identified on exhaustive serial sec-
tions of specimens.

Sections obtained from frozen specimens
were immunohistochemically stained. Two
monoclonal antisera (Abl and Ab2) obtained
from clone 455 and 528 (Oncogene Science,
Manhasset, New York, USA) were used to
demonstrate EGF-R positivity. After 30 min-
utes' incubation with normal human serum,
primary antisera were diluted 1 in 10 and
incubated for 1 hour at room temperature.
An avidin-biotin complex (ABC) method
conjugated with peroxidase was then used
after incubation with biotinylated anti-mouse
antibody. Each incubation was followed by a
rinse with TRIS-HCI buffer (pH 7 4).

Colour was developed using filtered 3,3'
diaminobenzidine (0 5 mg/ml) in TRIS-
HCI/H202 0 7 (v/v).

Cases were considered EGF-R positive
whatever the percentage of stained cells at the
cell membrane.

Statistical analyses were performed using
Fisher's exact test.

Results
A strictly membrane-linked EGF-R specific
immunostaining result was found in all
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Table 2 EGF-R in low grade breast carcinomas

Invasive cribrform
carcinoma Mucinous carcinoma Papillary carcinoma Tubular carcinoma Infiltrating ductal carcinoma

EGF-R positive 1 1 1 - 106
EGF-R negative 10 28 29 12 555
Totals 11 29 30 12 661
X2 ICC vIDC MuC vIDC PC vIDC TC vIDC

p = 0-456 p = 0-045 p = 0-0387 p = 0-125

ICC = invasive cribriform carcinoma; MuC = mucinous carcinoma; PC = papillary carcinoma; TC = tubular carcinoma.

positive cases of each histotype, without any
difference between the two kinds of antisera.
In some cases, however, staining in a single
tumour was patchy; homogeneous immuno-
staining was seen in other carcinomas.
Low grade carcinomas seldom expressed

EGF-R: in our study no tubular carcinoma
and only one positive case each of cribriform,
mucinous, and papillary carcinoma were
found, compared with 106 out of 555 positive
ductal carcinomas (table 2).

Differences were significant only as far as
mucinous and papillary carcinomas are con-
cerned (table 2), although the rarity of EGF-
R positive case was fully evident in other low
grade histological types.
EGF-R positivity was rare in cases of infil-

trating lobular carcinoma: the difference
between lobular and ductal carcinomas was
highly significant (table 1). On the other
hand, no difference between pure medullary
and ductal carcinomas was apparent (table 1).

Discussion
The very low incidence of EGF-R positivity
in the rare histological types of breast carci-
noma for which prognosis is better than that
of infiltrating ductal carcinoma, supports the
absence of the homologous c-erbB-2 encoded
membrane protein5 and nuclear p53 onco-
protein.6
The rarity of highly proliferating7 and

oestrogen/progesterone receptor negative
tumours8 within this group of low grade carci-
nomas is also well known. But there are some
EGF-R positive low grade cases, just as the
presence of positive c-erbB-2 immunostaining,
at least in a few cases, has been observed.9
Nevertheless this last finding is controversial.5
The paradoxical behaviour of medullary

carcinomas showing a relatively favourable
clinical course despite high expression of the
immunohistochemical markers indicative of a
poor prognosis is also confirmed by EGF-R
data: in fact, the incidence of EGF-R positive
cases is nearly the same as that seen in infil-
trating ductal carcinomas.

In cases of infiltrating lobular carcinoma,

the immunohistochemical expression of
EGF-R is significantly lower than that in infil-
trating ductal carcinomas, although consis-
tently present. Analogous observations have
been made for other immunohistochemical
predictors of prognosis. In fact, c-erbB-2 is
either rare9 10 or absent in infiltrating lobular
carcinomas," and p53 oncoprotein is present
only in occasional cases.6 Therefore, EGF-R
along with c-erbB-2 encoded protein and p53
oncoprotein, explains the different clinical
behaviour of the histological types of breast
carcinoma.
EGF-R positive low and intermediate

grade carcinomas are now under clinical
observation.
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