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ABSTRACT
Background and Objective: Since the advent of mammography screening, ductal carcinoma
in situ (DCIS) of the breast has been diagnosed increasingly. In contrast to the situation in invasive
breast carcinoma, there are only a few reports on androgen receptor (AR) status in DCIS and few
reports on estrogen (ER) and progesterone (PR) receptors.
Materials and Methods: AR expression was examined in 51 cases of DCIS of the breast
and correlated to the degree of differentiation and ER/PR expression status in accordance to
immunohistochemical results.

Results: AR immunoreactivity was noted in 17 of the cases, whereas the other 34 cases were
negative. There was also no signiﬁcant association between AR expression and the degree of
differentiation of DCIS; two of the 11 well-differentiated DCIS cases, nine of the 17 intermediately
differentiated cases, and six of the 23 poorly differentiated cases were AR positive (p = 0.091).
However, a strong association was shown between the expression of ER (p<0.001) and PR (p =
0.002) and the degree of differentiation of DCIS. In addition, no signiﬁcant association was found
between the expression of AR and the expression of ER (p = 0.37) or PR (p = 0.63) in DCIS of the
breast.
Conclusion: Clinically signiﬁcant number of cases of DCIS of the breast expresses AR, which
may affect accurate typing of DCIS. Moreover, the expression of AR (but not ER or PR) in DCIS
does not appear to be associated with the degree of differentiation.
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Introduction

D

uctal carcinoma in situ (DCIS) of
the breast without invasion has been
reported increasingly since the advent of
mammography screening, but the natural history of

this lesion remains unclear. DCIS of the breast does
not represent a single entity but is a heterogeneous
group of lesions with histological and clinical
differences (1,2). The histological subtype of
DCIS inﬂuences its biological behavior, but there
are only a few studies correlating the classiﬁcation
with biological markers (3-5).
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The fact that sex steroid hormones and their
receptors act in concert has led some investigators
to study the role of the androgen receptor (AR)
in patients with breast cancer. AR is expressed
in approximately 35–75% of breast cancers (68). Variations may be attributable to different
methodologies and different ﬁxatives, but a different
case mix may also affect these studies. It has been
shown that AR values correlate reasonably well
with estrogen receptor (ER) values, but more so
with those for the progesterone receptor (PR) (6-9)
.AR positive breast cancer patients have prolonged
survival and a better response to hormonal treatment
than AR negative patients. Thus, some researchers
believe that knowledge of the receptor status of all
three receptors may identify more accurately those
patients with breast cancer who are most likely to
respond to endocrine treatment (7-11). In addition,
androgen stimulation has both stimulatory and
inhibitory growth effects on some breast cancer
cell lines, depending on the status of receptors and
other growth factor effects (12,13).
In contrast to the situation in invasive breast
carcinoma, there are only few reports on AR status
in DCIS and only occasional reports on ER and PR
expression in DCIS (4,5, 14-16). Hence, this study
was undertaken to investigate AR expression in
DCIS and to correlate it with the expression of ER
and PR, in addition to the degree of differentiation
of cases of DCIS of the breast.

Materials & Methods
Fifty one cases of DCIS were collected from
the ﬁles of two different pathology laboratories
of Golestan and Hedayat hospitals (Tehran, 20042006) who underwent an evidence-based study.
The age of the patients ranged from 33 to 79 years
(mean = 55.0). The cases were classiﬁed according
to European classiﬁcation of Holland based mainly
on cytonuclear and architectural differentiation
into three categories, namely: well differentiated
(11 cases), intermediately differentiated (17 cases),
and poorly differentiated (23 cases) DCIS.
Formalin ﬁxed, parafﬁn embedded blocks of DCIS
tissue were selected from the ﬁles and sectioned at a
nominal 3-4 µm at Labaﬁnejad medical center. The
standard avidin biotin peroxidase complex method
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was used. Heat-induced antigen retrieval using
microwave method was applied for all staining.
In details, the blocks were deparafﬁnized and
processed as follows: 1) the samples were placed in
oven at 37 °C for 48 hr, 2) the samples were rinsed
in 100% xylol, ethanol 100%, 85%, 75% , and
distilled water, 3) rinsed in PBS (10%) solution,
4) exposure to H2O2 10% and methanol at a ratio
of 1:9 for 30 min ,5) rinsed in PBS, 6) placed in
citrate buffered solution (pH=6.1) for 14 min at a
microwave with power 800, 7) rinsed in PBS (10%),
8) blocking serum was added to slides for 30 min
and then dried, 9) addition of androgen receptor
antibody (Dako, clone AR441,1/100 dilution),
estrogen receptor antibody (Dako, clone ID-5
,1/50 dilution) and progesterone receptor antibody
(Dako, clone PgR; 1/300 dilution) for 30 min at
room temperature, 10) rinse in PBS, 11) addition of
broad spectrum antibody for 30 min , 12) addition
of HRP-streptavidin for 30 min, 13) addition of
DAB for 10 min,14) rinsed in PBS (10%) 15)
dehydrated in distilled water, alcohols 75%, 85%,
100%, xylol, 16) counterstain with hematoxylin,
ﬁve dips, 17) cover-slipped and coated. The slides
were evaluated under light microscopy. Appropriate
positive and negative controls omitting the primary
antibodies were included with each slide run. In
addition, the normal breast tissue in the samples
served as an internal control. Nuclear staining was
taken as positive, with cytoplasmic staining being
ignored. The Quick Score method (19) was used
for semiquantitation of AR, ER, and PR status
as follows: 1) intensity of staining. Slides were
assessed for the average degree of staining at low
power (x10) and the following scores allocated:
negative (0), weak (1), moderate (2), or strong (3),
2) the percentage of cells with positive nuclei was
counted at high power (x40) and the following
scores were allocated: < 25% (1), 25–< 50% (2),
50–< 75% (3), > 75% (4). The scores from (1) and
(2) were added together to give a ﬁnal score ranging
from 0 to 7, designated as negative or positive as
follows: score of 0–3 as negative and score of 4–7
as positive. All non-speciﬁc cytoplasmic staining
was ignored. In cases with normal tissue presence,
staining of nuclei in normal ducts or lobules was
taken as a positive internal control. For statistical
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analysis, 2 and Fisher exact tests were applied as association between ER and PR expression and the
appropriate. A p value of < 0.05 was considered to degree of differentiation of DCIS was found. All
the 11 cases of well differentiated DCIS, 9 of 17
be signiﬁcant.
intermediately differentiated DCIS, and eight of
23 poorly differentiated DCIS cases were positive
Results
for ER (p<0.001). Four of the morphologically
This study comprised 51 cases of DCIS,
apocrine cases showed immunopositivity for ER.
which were classiﬁed according to European
Ten of the 11 cases of well differentiated DCIS,
classiﬁcation of Holland and colleagues into three
eight of the 17 intermediately differentiated DCIS,
categories, namely: well differentiated (11 cases),
intermediately differentiated (17 cases), and poorly
differentiated (23 cases) DCIS. Table 1 summarizes
the results of the three markers tested in the three
categories of DCIS studied. Nuclear staining of the
tumor cells was counted as positive. Of the 51 DCIS
cases studied; 17, 28, and 25 cases were positive for
AR (Figure 1), ER (Figure 2), and PR respectively.
No association between AR expression and the
degree of differentiation of DCIS was identiﬁed;
two of 11 cases of well differentiated DCIS, 9 of
17 cases of intermediately differentiated DCIS,
and six of 23 cases of poorly differentiated DCIS
Figure 1:Androgen receptor nuclear staining
were AR positive (p = 0.091). A strong positive
of well differentiated ductal carcinoma in situ of
Table 1. Expression of AR, ER, and PR in the the breast (Immunoperoxidase staining)
three categories of DCIS
Differentiation
well
differentiated
(n=11)
intermediately
differentiated
(n=17)
poorly
differentiated
(n=23)
Total (n=51)
p value

AR
+

AR
-

ER
+

ER
-

PR
+

PR
-

2

9

11

0

10

1

9

8

9

8

8

9

6

17

8

15

7

16

17

34

28

23

25

26

0.091

<0.001

<0.002

Table 2. Association between AR expression
and ER and PR expression in DCIS

ER
PR

AR (+)n=17

AR(-)n=34

6
9
7
10

21
13
19
15

+
+
-
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p value
0.37
0.63

Figure 2:Strong nuclear staining for the estrogen receptor in well differentiated ductal
carcinoma in situ of the breast (Immunoperoxidase
staining)
and seven of the 23 poorly differentiated DCIS
cases were positive for PR (p = 0.002). Table
2 shows no signiﬁcant association between AR
expression and the expression of ER (p = 0.37) or
PR (p = 0.63) in cases of DCIS studied.
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potentially useful information for establishing
new therapeutic strategies and evaluating the
In this study, using the Nottingham modiﬁcation
prognostic outcome in patients with DCIS, and
of European classiﬁcation of Holland and
may relate partially to apocrine differentiation of
colleagues to categorize cases into well (grade I),
these tumors.
intermediately (grade II), or poorly differentiated
(grade III) DCIS, no association was found
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