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Accidental discovery of androgen receptor (AR) 
expression in high-grade salivary gland cancer led to 
evaluation of that fi nding. In this study we evaluated 
the immunohistochemical expression of AR in a series 
of 37 formalin-fi xed, paraffi n-embedded malignant 
salivary gland tumors using two commercially avail-
able antibodies. Nuclear immunoreactivity for AR was 
demonstrated in 3 of 4 salivary duct carcinomas, 2 of 7 
adenocarcinomas NOS and 1 of 2 carcinoma ex pleo-
morphic adenoma for both antibodies. Expression of 
AR was evaluated semiquantatively according to Dako 
ER/PR pharmDx™ scoring guidelines. All positive cas-
es came from male patients. There was no immunoreac-
tivity seen in 13 adenoid cystic carcinomas, 7 mucoepi-
dermoid carcinomas and 4 acinic cell carcinomas. The 
expression of AR in high-grade salivary gland cancers 
suggests a possible role for AR in the clinical manage-
ment of these neoplasms.

Introduction

Following accidental discovery of androgen receptor 
(AR) expression in salivary gland cancers and a study by 
Kapadia and Barnes [2, 6], in which AR expression was 
evaluated in high grade salivary gland carcinomas, a few 
studies were published where that fi nding was confi rmed 
[3, 5, 11, 12, 13, 16]. 

Salivary gland cancers are uncommon neoplasms that 
comprise about 0.3% of newly diagnosed malignancies 
worldwide [1]. The biologic behavior depends on histolo-
gy, disease site and stage. Defi nitive treatment consists typ-
ically of surgical resection of the tumor including the tissue 
of salivary gland. The regional lymph nodes resection with 
or without postoperative radiation therapy depends on clin-
ical and histological factors of the tumor. Chemotherapy is 
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generally reserved for the palliative treatment of metastatic 
disease or locoregional recurrences for which further sur-
gery or radiation is not applicable [4, 8, 10, 15]. Nowadays 
it is becoming a part of some therapeutic protocols [7]. 
Despite advances in surgical techniques and reconstructive 
techniques, as well as the increasing use of adjuvant radia-
tion therapy, a signifi cant proportion of patients experience 
local recurrence after defi nitive therapy for salivary gland 
carcinomas [2].  

Because of rarity of salivary gland cancers, there are 
limited clinical data to help defi ne the role of systemic 
therapy in a palliative management of salivary gland can-
cers [7]. There is increasing interest in determining the 
molecular abnormalities underlying the different subtypes 
of salivary gland cancers, in the hopes that this will lead 
to the discovery of more effective, targeted therapies. The 
presence of estrogen receptors in normal salivary tissue and 
in some salivary carcinomas had led to the investigation of 
expression of hormonal receptors [5, 7].

There are two case reports presenting partial remis-
sions of a parotid gland carcinoma treated with a luteinising 
hormone-releasing hormone analogue commonly used for 
metastatic prostate carcinoma [9, 14]. Further data are re-
quired to establish if androgen receptor staining in parotid 
tumors may be clinically useful as an indicator of suscepti-
bility to hormonal treatment.

In this study the expression of androgen receptor is 
determined to evaluate their potential use as a biomarkers 
in the the therapeutic stratifi cation of patients with salivary 
gland cancers.

Material and Methods

The selected 37 salivary gland carcinomas in form of 
paraffi n embedded tissue blocks accessioned in Holy Cross 
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TABLE 1 
Clinicopathologic fi ndings in 37 patients with Salivary Gland Cancers presented at the study. Patients with no comment on 

follow-up are alive with no evidence of disease

Case 
No Tumor type Age/

Gender Site Follow-up 
(months) Comments on follow-up

1 acinic cell carcinoma 51/M parotid gland 168 2003-operated 3 local recurrences, 
free of disease

2 acinic cell carcinoma 35/F parotid gland 38
3 acinic cell carcinoma 51/F parotid gland 30
4 acinic cell carcinoma 57/M parotid gland 18

5 adenocarcinoma NOS 63/M parotid gland 28 Alive with disease at 28 months, 
metastases, directed to chemotherapy

6 adenocarcinoma NOS 63/F parotid gland 20 Died of disease at 20 months

7 adenocarcinoma NOS 65/M parotid gland 24 Metastases in lung 24 months after 
surgery, then lost to follow-up

8 adenocarcinoma NOS 77/M parotid gland 40 Died at 40 months

9 adenocarcinoma NOS 74/M parotid gland 5 Metastases in lung, died of disease at 
5 months

10 adenocarcinoma NOS 64/F submandibular gland 5 Died at 5 months
11 adenocarcinoma NOS 75/M parotid gland 4

12 adenoid cystic carcinoma 63/F submandibular gland 2 Lost to follow-up at 50 months with 
metastases to lung and liver

13 adenoid cystic carcinoma 74/M submandibular gland 57
14 adenoid cystic carcinoma 49/F submandibular gland 41

15 adenoid cystic carcinoma 57/M submandibular gland 42 Alive with disease at 42 months, 
metastasis in lung

16 adenoid cystic carcinoma 49/F submandibular gland 11 Metastases in lung and spine, died of 
disease at 11 months

17 adenoid cystic carcinoma 56/M submandibular gland 14
18 adenoid cystic carcinoma 51/M submandibular gland 18
19 adenoid cystic carcinoma 32/F parotid gland 15
20 adenoid cystic carcinoma 24/F parotid gland 15
21 adenoid cystic carcinoma 55/F submandibular gland 25
22 adenoid cystic carcinoma 32/M submandibular gland 8

23 adenoid cystic carcinoma 48/M parotid gland 80 Metastases in regional lymph nodes 
at 72 months

24 adenoid cystic carcinoma 76/F parotid gland 120 Alive with disease at  120 months, 
local recurrences

25 carcinoma ex pleomorphic adenoma 20/M parotid gland 5 Lost to follow-up
26 carcinoma ex pleomorphic adenoma 74/F parotid gland 5 5 months later lost to follow-up
27 mucoepidermoid carcinoma 12/F parotid gland 54
28 mucoepidermoid carcinoma 52/F parotid gland 49
29 mucoepidermoid carcinoma 48/F parotid gland 16
30 mucoepidermoid carcinoma 74/F parotid gland 16
31 mucoepidermoid carcinoma 34/F small salivary gland 23
32 mucoepidermoid carcinoma 29/F small salivary gland 9
33 mucoepidermoid carcinoma 76/M parotid gland 10
34 salivary duct carcinoma 76/M parotid gland 4 Died of disease at 4 months

35 salivary duct carcinoma 69/M parotid gland 30
Alive with disease at 30 months, 
metastasesin lung, directed to 
palliative treatment

36 salivary duct carcinoma 65/M small salivary gland 36 Local recurrences, alive with disease 
at 36 months

37 salivary duct carcinoma 72/F parotid gland 38 Alive with disease at 38 months, 
metastasis in lung
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Fig. 1. Allred Scoring Guidelines for ER/PR pharmDx™  taken from ER/PR pharmDx™ Interpretation Manual, Pathology 
Dako 2007 (http://pri.dako.com/28252_er_pr_pharmdx_interpretation_mannual.pdf). 
In the Interpretation Manual there is a modifi cation of the original guidelines described by D.C. Allred in 1998.

Cancer Center’s Department of Pathology, Kielce, Poland, 
diagnosed between January 2001 and December 2007 were 
used in this study. These tumors, from 18 women and 19 
men between 12 and 79 years old (mean age, 55.7 years) 
arose in parotid, submandibular and small salivary glands.  
The relevant clinical features of the selected cases for the 
study are summarized in Table 1. 

For confi rmation the fi nal histologic diagnosis and 
selection appropriate representative paraffi n blocks for im-
munohistochemical analysis for AR expression all original 
slides from each of the cases were reviewed independently 
by two pathologists.

Immunohistochemical Technique

Serial 4-μm-thick tissue sections cut from the se-
lected paraffi n blocks were mounted individually onto 
charged glass slides. Additional positive control sections 
with known AR expression from previously prepared par-
affi n block containing three cores of prostate gland were 
mounted onto the the slides. The diameter of each core in 
the inner control was 4-mm. Slides with tissue sections 
and inner controls were dried overnight on the stretching 
table with temperature 58°C. Sections were deparaffi nized 
and rehydrated before staining. All immunohistochemical 
staining was performed after microwave antigen retrieval, 
for which the tissue sections were pretreated according to 

the specifi cations. After the slides had cooled to the room 
temperature. Tissue specimens were treated with 3% hy-
drogen peroxide for 15 minutes to quench endogenous per-
oxidase activity. 

Tissue sections were stained immunohistochemi-
cally using commercially available monoclonal antibodies 
and Dako DAB+CHROMOGEN (K3468). The primary 
antibodies used in the study were as follows: AR (clone 
AR441, 1:50 dilution, DakoCytomation) and AR (clone 
AR27, 1:100 dilution, Novocastra). Positive controls and 
negative controls (omission of the primary antibody with 
Dako Tris-Buffered Sialine [S1968]) were run simultane-
ously.

Slide evaluation was performed by two pathologists us-
ing a light microscope. Immunostaining for AR was identi-
fi ed by brown stain confi ned exclusively to the nucleus.  Ex-
pression of AR was evaluated semiquantatively according 
to Dako ER/PR pharmDx™ scoring guidelines [Interpreta-
tion manual, ER/PR pharmDx™, Pathology, Dako 2007]. 
Scoring was based on examination of all tumor cells on the 
slide. A Proportion Score (PS) was assigned representing the 
proportion of tumor cells with positive nuclear staining. An 
Intensity Score (IS) was assigned representing the average 
staining intensity of all positive tumor cells. A Total Score 
(TS) was the sum of PS plus IS (ranging from 0, 2-8). A 
positive result for AR was defi ned as TS≥ 3. (17) All scoring 
guidelines for ER/PR pharmDx™ are presented in Fig. 1. 
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Results

Nuclear immunoreactivity for AR was demonstrated in 3 
(out of 4) cases of salivary duct carcinoma (Fig. B), 2 (out of 
7) cases of adenocarcinoma NOS (Fig. D) and 1 (out of 2) case 
of carcinoma ex pleomorphic adenoma. The expression was 
observed for both Dako and Novocastra antibodies. There was 
no AR immunoreactivity observed in remaining 31 tumors. 
Each immunoreactive tumor for AR came from men. AR ex-
pression was not observed in tumors from females. 

Semiquantative evaluation according to Dako ER/PR 
pharmDx™ scoring guidelines of the expression of AR is 
summarized  in Table 2. In 2 cases of salivary duct car-
cinomas, 2 cases of adenocarinoma NOS and one case of 
carcinoma ex pleomorphic adenoma stained with  Novo-
castra’s AR the proportion of positive nuclei was smaller 
than stained with Dako’s one. Also the intensity of expres-
sion in those cases was weaker. 

The AR expression in inner controls for both antibod-
ies was very strong (TS = 8/8).

TABLE 2 
Semiquantative evaluation of the AR expression in 6 cases of salivary gland cancers according to the ER/PR pharmDx™ scoring 

guidelines for two AR antibodies

Fig. A. Salivary duct carcinoma with cribriform pattern is 
seen in the bottom left corner. The normal salivary gland is 
seen in the top left and bottom right corners of the fi gure. 
HE, magnifi cation 100x.

Fig. B. Strong nuclear expression of androgen receptor 
(TS=7) in salivary duct carcinoma. Magnifi cation 100x.

Androgen Receptor Expression

Dako Novocastra

(PS) (IS) (TS) (PS) (IS) (TS)

5 2 7 4 1 5

5 2 7 3 1 4

5 3 8 4 2 6

5 2 7 3 1 4

5 3 8 4 2 6

5 3 8 5 2 7

Case
No Diagnosis

7 Adenocarcinoma NOS

9 Adenocarcinoma NOS

25 Ca ex pleomorphic adenoma

34 Salivary duct carcinoma

35 Salivary duct carcinoma

36 Salivary duct carcinoma

PS  = proportion score; IS = intensity score; TS = total score.



Immunohistochemical Expression of …

209

Discussion 

Following the original paper of Kapadia and Barnes 
[6] a few studies describing the evaluation of AR in sali-
vary gland carcinomas were published [3, 5, 11, 12, 13, 
16]. Our study confi rmed that some of high grade sali-
vary gland carcinomas express androgen receptor. The 
expression was seen only in the male patients. Six of 
thirty seven cases of salivary gland carcinomas were im-
munoreactive for both Dako and Novocastra antibodies. 
The proportion and intensity of the expression differed 
between those antibodies. This observation could be tak-
en into consideration if those patients were going to get 
the androgen blocking treatment.

In the literature two cases of parotid adenocarcino-
mas achieving a partial remission [14] and a complete 
remission [9] after treatment with a luteinizing hor-
mone-releasing hormone (LHRH) analogue have been 
described. 

Van der Hulst et al. [14] observed a remarkable re-
gression of tumor after treatment with goserelin (which 
decreases testicular testosterone). He postulated that 
this effect is mediated through androgen receptors. 
Fan et al. [3] suggested that combination of flutamide 
or nilutamide with a luteinizing hormone-releasing 
hormone (LHRH) agonist as used in prostatic carci-
noma might be a consideration for patients with meta-
static salivary gland carcinomas when all conventional 
modalities fail. In 2003 Locati et al. [9] demonstrat-
ed a complete remission with androgen deprivation 

therapy in a recurrent androgen receptor-expressing ad-
enocarcinoma of a parotid gland. Because androgens 
play a role as both a survival and growth factor and 
androgen-deprivation therapy is successful in prostatic 
cancer, that case suggested that a similar mechanism 
may be implicated in AR-positive salivary gland tu-
mors. 

According to our data and literature [3, 5, 6, 11, 
12, 13, 16] further evaluation of the role of AR in 
pathogenesis and treatment of certain malignant sali-
vary gland tumors should be considered. Furthermore, 
anti-androgen therapy could be the last possible treat-
ment for male patients with recurrent or metastatic high 
grade salivary gland cancers exhibiting androgen recep-
tor when all conventional therapies fail. The evaluation 
of AR expression in high grade salivary gland cancers 
should not be troublesome because the methodology is 
the same as for the evaluation of the expression of other 
steroid hormones status like estrogen and progesterone 
receptors in the breast cancers.
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Fig. C. Adenocarcinoma NOS infi ltrating salivary gland. 
Tumor cells infi ltrating the salivary gland are seen in the 
top right corner of the fi gure. Intact, normal salivary gland 
– in the bottom left corner of the fi gure. HE, magnifi cation 
40x. 

Fig. D. Strong nuclear expression of androgen receptor 
(TS=7) in adenocarcinoma NOS infi ltrating salivary gland. 
Small groups of the tumor cells are scattered throughout the 
salivary gland. Magnifi cation 100x.
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