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Abstract

Background: Prostate carcinoma (PCa) is the second most commonly diagnosed tumor in
men worldwide and is the most common male malignancy in developed countries. Andro-
gens play a main role in the growth, differentiation, and maintenance of prostate tissue via
Androgen Receptor (AR). AR expression represents a potential prognostic marker for pros-
tatic carcinoma. Aim: this study aims to assess of immunohistochemical expression of the
Androgen receptor and its correlation with histopathological prognostic factors in Prostatic
carcinoma. Methods: A cross-section analytical study was conducted at the pathology de-
partment of the Faculty of Medicine at Suez Canal University. Thirty-five prostatic specimens
with prostate cancer were analyzed for immunohistochemichal expression of the Androgen
receptor [AR (A19611)]. Results: Out of the studied thirty-five specimens. There is a statisti-
cally significant difference between different grade groups regarding AR expression (P
value =0.008) & there is a statistically significant difference between different Gleason
scores regarding AR expression (P value =0.001). There is no statistically significant differ-
ence between AR expression and Age of patients, Perineural invasion, multicenticity, and no
benign prostatic changes. Conclusions: This study focused on evaluating the relationship of
Androgen Receptor expression with various prognostic factors associated with carcinoma
prostate, AR was upregulated in prostate cancer; mainly in cancers with a worse prognosis
which has a higher Gleason Score and higher-grade group.
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between 70 and 75 years old. Prostatic
carcinoma is a growing concern in
Egypt and currently ranks as the 4th

Introduction

Prostatic carcinoma is a disease of in-

creasing significance and is the 2nd
most commonly diagnosed tumor in
men worldwide and is the most com-
mon male malignancy in developed
countries(, with the highest incidence

most common cancer in the country
with an incidence rate of about 4.5%
among male cancer patients®. There
are several risk factors affecting PCa,
some of which are nonmodifiable
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(including age, race/ethnicity, family
history, and Geography), while others
are modifiable (including diet, obesity,
smoking, chemical exposures, pros-
tatic inflammation, sexually transmit-
ted infections, and vasectomy)®).
Prostatic carcinoma is a heterogene-
ous disease process with a various
spectrum of light microscopic mor-
phologic as well as biological charac-
teristics. Diagnosis of prostate malig-
nant tissue can sometimes present a
diagnostic challenge for pathologists
since some forms of benign prostate
lesions can mimic PCa. band the archi-
tectural or cytologic clues for the diag-
nosis of carcinoma may not usually be
seen in small foci of suspicious
glands®. Histopathological diagnosis
of PCa can be done by transrectal ul-
trasound-guided (TRUS) biopsy® af-
ter an abnormal finding on digital rec-
tal examination or finding a rise in
prostate-specific ~ antigen  (PSA)
level®. Androgens play a fundamental
role in the growth, differentiation, and
maintenance of prostate tissue. Their
effects are mediated via a specific an-
drogen receptor (AR) that belongs to
the nuclear receptor family®. The AR
molecule is a main part of the regula-
tory androgen-AR complex and is
therefore critical in the androgen-AR
pathway of PCa(®9). It is believed that
prostatic carcinogenesis is an andro-
gen-mediated tumor, however, serum
androgens can NOT induce carcino-
genesis alone, thus the functional sta-
tus of the androgen receptor (AR) is
the most important mediator of pros-
tate cancer progression. Low serum
testosterone in prostate cancer pa-
tients was found to be associated with
high AR expression which in turnis as-
sociated with higher Gleason score.
Some studies also showed that high

AR expression was correlated with dis-
ease progression and a lower recur-
rence-free survival rate(®. Hence in
the current study, we aimed to assess
of immunohistochemical expression
of the Androgen receptor and its asso-
ciation with various histopatthological
prognostic parameters like tumor
quantification, Gleason scoring, WHO
grade group, and perineural invasion.
Our work aimed to assess the expres-
sion patterns of Androgen Receptors
in prostatic adenocarcinoma in corre-
lation with the histopathological find-
ings to evaluate its role as a prognostic
marker or possible therapeutic target.

Materials and Methods

This cross-sectional analytic study in-
cluded formalin-fixed, paraffin-em-
bedded blocks of prostatectomy,
TURP (Transurethral resection of the
prostate), and TRUS (Transrectal ul-
trasound) specimens diagnosed as
prostatic adenocarcinoma archived in
the pathology laboratory, Suez Canal
University Hospital during the period
from January 2011 to December 2019.
The required clinico-pathological data
was obtained from medical records.
One slide was re-cut from each block
stained by Haematoxylin and Eosin
(H&E) and re-examined to confirm the
diagnosis. Sections from each block
were cut at 5-pm-thickness and pre-
pared for Immunohistochemical stain-
ing for AR. Sections were placed onto
positively charged slides, heat-in-
duced epitope retrieval was done in a
microwave, and the prepared primary
antibody of AR (A19611) from Novus
Biomedical was used according to the
steps mentioned in the company
datasheet. By using light microscopy,
immunohistochemically stained tissue
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sections were examined at high
power maghnification, and the nuclear
staining percentage for the marker
was calculated semi-quantitatively
and compared to the positive and neg-
ative controls. Immunohistochemical
expression of AR is interpreted via
Allred score. The Allred score is the
sum of adding intensity and the pro-
portion scores(™, The intensity of
staining (IS) is scored on a scale of
from o0 to 3 as follows: 0=no stain-
ing,1=weak staining, 2=moderate
staining, and 3=strong staining. The
proportion of positive cells is scored
on a scale from o to 5 as follows the
proportion score (PS): 0=0%, 1=<1%, =1—
10%, 3=11-33%, 4=34-66%, and 5=67-
100%. Finally, the scores for both the
staining intensity and the proportion
of cells are summed to get a final total
score (TS) of 0-8 which is given as TS
= PS + IS. TS=0 and 2 are negative
scores TS =3, 4, 5, 6, 7, and 8 are posi-
tive scores(™. The immunohistochem-
ical findings will be correlated with the
H&E findings.

Statistical Analysis

Data were fed to the computer and an-
alyzed using IBM SPSS software pack-
age version 20.0. (Armonk, NY: IBM
Corp) Qualitative data were described
using numbers and percentages. The
Kolmogorov-Smirnov test was used to
verify the normality of distribution
Quantitative data were described us-
ing range (minimum and maximum),
mean, standard deviation, median,
and interquartile range (IQR). The sig-
nificance of the obtained results was
judged at the 5% level. The chi-square
test was used for categorical varia-
bles, to compare different groups.
Fisher’s Exact or Monte Carlo

correction was used for correction for
chi-square when more than 20% of the
cells have an expected count of less
than 5. Student t-test was used for
normally distributed quantitative vari-
ables, to compare between two stud-
ied groups. and Kruskal Wallis test or
abnormally distributed quantitative
variables, to compare between more
than two studied groups.

Results

Demographic data of patients

Out of the studied thirty-five speci-
mens, specimens were divided into 3
groups: <50 years, 50-70 years & >70
years. 19 specimens (54.3%) were at
age group (>70),13 specimens (37.1%)
were at age group (50-70) and 3 spec-
imens (8.6%) were at age group (<50).

Histopathological assessment
Histopathological examination of the
examined specimens showed total
Gleason score ranged from 6 to 9,
with Mean score (7.49), where 4 spec-
imens (11.4%) had total Gleason score
(6), 14 specimens (40.0%) had total
Gleason score (7), 13 specimens (37.1%)
had total Gleason score (8) and 4 spec-
imens (11.4%) had total Gleason score
(9). By assessment of Grade Group dis-
tribution, 4 specimens (11.4%) were in
grade group |, 5 specimens (14.3%)
were in Grade Group Il, 9 specimens
(25.7%) were in grade group Ill, 13
specimens (37.1%) were grade group
IV, and 4 specimens (11.4%) were at
grade group V.

Immunohistochemical assessment
According to the Allred score 30 spec-
imens (representing 85.7% of all speci-
mens) showed positive nuclear stain-
ing of AR (total score=3-8) while 5
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specimens (20.8%) showed negative
nuclear staining (total score=0-2) with
a mean score (4.19). Of the 30 AR-pos-
itive specimens, 7 specimens (23.33%)
showed strong staining, 16 specimens
(53.33%) showed moderate staining
and 7 specimens (23.33%) showed
weak staining. Specimens were di-
vided into two groups according to
Allred score (positive and negative)
and then compared with different his-
topathological parameters: Correla-
tion between Gleason scores and AR
expression: Of the 30 AR positive
specimens, 1 specimen (representing
3.3%) was total Gleason score (6), 12
specimens (representing 40.0%) were
total Gleason score (7), 13 specimens
(representing  43.3%) were total
Gleason score (8) and 4 specimens
(representing 13.3%) were total
Gleason score (9), with mean score
(7.67). Of the 5 AR negative speci-
mens, 3 specimens ( 60.0%) had a total
Gleason score (6) and 2 specimens
(20.0%) had a total Gleason score (7),
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No specimens scored (8) or (9) with a
mean score of 6.40. Based on the
above-mentioned results, there is a
statistically significant difference be-
tween Gleason scoring regarding AR
expression with (P value =0.008). (Fig-
ure1).

Correlation between different grade
groups and AR expression:

Of the 30 AR positive specimens;1
specimen (3.3%) was grade group |, 3
specimens (10.0%) were grade group
Il, 9 specimens (30.0%) were grade
group llIl, 13 specimens (43.3%) were
grade group IV while 4 specimens
(13.3%) were grade group V. Of the 5
AR negative specimens, 3 specimens
were grade group | (60.0%), 2 speci-
mens were grade group Il (40.0%)
while none of the negative specimens
were grade group lll, IV, or V. Based on
the above-mentioned results, there is
a statistically significant difference be-
tween Gleason scoring regarding AR
expression with (P=0.001). (Figure 2).
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Figure 1: Correlation between AR scoring and Total Gleason score.

There was no statistically significant
correlation between AR expression
and demographic data of patients or
other histopathological parameters in-
cluding :Tumor burden in tissues, mul-
ticentricity, benign changes, and peri-
neural invasion. AR expression in stro-
mal cells was not recorded.

Discussion

Prostate cancer is the most common
cancer diagnosed in men, with nearly
410,000 diagnoses in Europe yearly.
Approximately 20-25% will develop
metastatic disease, which progresses
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to lethal castration-resistant prostate
cancer (CRPC)™), AR in epithelial cells
of prostatic carcinoma was studied by
several authors(3'%), Some authors
found higher expression of AR in epi-
thelial cells in well-differentiated tu-
mors compared to moderately and
poorly differentiated lesions(®'7), An-
drogens regulate the proliferation

rates of epithelial cells, so increased
androgen levels or AR activity could
result in unlimited proliferation and
cancer development. AR is required
for normal prostate function and is ex-
pressed in prostatic intra-epithelial ne-
oplasias (PIN) and early carcinoma;
however, it is also expressed in ad-
vanced and metastatic carcinoma('®,
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Figure 2: Correlation between AR scoring and different Grade Groups
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Figure 3: Representative photomicrographs of Negative AR immunostaining (400X)
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Figure 4: Representative photomicrographs of Positive AR immunostaining, Intensity of staining
A) strong, B) moderate, C) weak, (400X)
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We performed a cross-section analyti-
cal study at the pathology department
of the Faculty of Medicine at Suez Ca-
nal University. Thirty-five prostatic
specimens with prostate cancer were
analyzed for immunohistochemical
expression AR. Our study revealed
that the percentage of AR-positive
specimens is higher than negative
ones, where 85.7% (n=30) of speci-
mens were AR-positive and 14.3% (n=5)
were AR-negative. Of the 30 AR-posi-
tive specimens, 7 specimens (23.33%)
showed strong staining, 16 specimens
(53.33%) showed moderate staining
and 7 specimens (23.33%) showed
weak staining. These results match
with those of Hashmi et al.("9 who re-
ported a significantly higher percent-
age of AR-positive cells in prostate
cancer than negative ones (with a per-
centage of positive cells of 56.2%) and
those of Qiu et al.”). who reported
Mean percentage of AR-positive epi-
thelial cells was significantly higher in
cancer tissues than that in normal
prostate tissues (mean * SD, 90.0%*
9.3%vs. 85.3%* 9.7%, P < 0.001). Similar
results were obtained by Putriyuniand
Oktora®® who found low AR expres-
sion in 48,21% (27 cases) while high AR
expression was seen in 51,79% (29
cases), Henshall et al.>Y who found
overexpression of AR (270% positive
nuclei) in the malignant epithelium
and loss of AR immunoreactivity in the
adjacent periepithelial stroma (<30%)
and Osman et al.(®) who found that
mean value of AR expression was sig-
nificantly higher in prostatic carcino-
mas than in benign hyperplasia (P =
0.001). That didn’t agree with Segawa
et al.?» who found that the expres-
sion of AR in the tumor cells (52.2 *
27.1%) was significantly lower than that
in the non-tumorous tissue (68.3 =

8.3%; P < 0.001). In our study, there
was a statistically significant associa-
tion between high AR expression and
higher Total Gleason score (p
value=0.008) with AR-positive speci-
mens (with a mean of 7.67) having
higher total Gleason score than AR
negative ones (with a mean of 6.40) &
statistically significant difference be-
tween different grade groups regard-
ing AR expression (P value =0.001).
Theseresults are in keeping with Putri-
yuni and Oktora®®®) who reported a
Significant correlation of AR expres-
sion with the Gleason score (p=0.018)
. It indicated that prostate cancer with
a high-grade Gleason score had 5,098
times high AR expression rather than
low AR expression and Hashmi et al.('9)
found a Significant association of AR
expression with total Gleason score,
WHO grade, and percentage of tissue
involvement (tumor quantification)
which are among the most important
markers of tumor progression. Similar
results were obtained by Inoue et
al.3), Lj et al.®%, and Henshall et al.()
who found that high AR expression is
associated with a high Gleason score
with a statistically significant relation.
Therefore, we suggest that AR expres-
sion should be performed in patients
with prostatic adenocarcinoma for
prognostic stratification of the pa-
tients. However, our results disagreed
with the work done by Lekshmy and
Prema (%), Segawa et al.(**) and Osman
et al.® who reported a significant
negative correlation between Andro-
gen Receptor expression and Gleason
score. Also Filipovski et al.("¥ showed
that there was no significant statistical
difference in the average values of AR
expression and different grade groups
(p =0.9). This variation in study results
may be due to heterogeneous
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expression of AR in carcinoma pros-
tate, difference in the antibodies used
to detect AR receptor in various stud-
ies and differences in the quantitation
of AR immune reactivity in different
studies. Because of the difference in
results of various studies and the het-
erogeneous expression of AR in carci-
noma prostate, we need to find a
standard AR immunostaining count-
ing system that is reliable and repro-
ducible before AR immunostaining
can become a valuable molecular
marker of prostatic carcinoma. Li et
al.2% reported high expression of AR
was predictive of a higher probability
of recurrence (P = 0.0046) and high
levels of AR expression also correlated
with a high Ki-67 index showing high
correlation (P = 0.0000) thus high lev-
els of AR are associated with increased
proliferation. This confirms the role of
AR in tumor growth and progression
in PCa. An interesting finding docu-
mented by Shokeir et al.®) that stro-
mal AR was significantly related to the
percentage of PCa in the specimens
(P=0.003), tumor grade (P=0.001),
perineural invasion (P=0.041), and can-
cer stage (P=0.001) suggesting that
AR expression in prostatic cancer
stroma may have protective value
against cancer progression, they iden-
tify the need to further investigate the
mechanistic basis of loss of AR expres-
sion in the malignant stroma and its
potential role in deregulation of pros-
tate epithelial cell proliferation. In the
current study, there was no statisti-
cally significant correlation between
peineural invasion and AR expression
(P value =0.271). Similar results were
obtained by Putriyuni et al.?® who
found that there is no significant cor-
relation between AR expression & per-
ineural invasion (p value=0.830) and

Hashmi et al.("®) who found a statisti-
cally insignificant association of AR ex-
pression with other variables including
perineural invasion, lymphovascular
invasion, extra-prostatic extension,
and seminal vesicle invasion. In this
study, age was not significantly associ-
ated with AR immunohistochemical
expression in prostatic cancer. That
was concordant with Lekshmy and
Prema,('> and Husain et al.(7) results.
In addition, no previous studies were
displaying significant association be-
tween AR expression and the age of
the patients; indicating that AR ex-
pression may not be dependent on the
age of patients.

Conclusion

This study focused on evaluating the
relationship of Androgen Receptor ex-
pression with various prognostic fac-
tors associated with prostatic carci-
noma. AR was upregulated in prostate
cancer; mainly in cancers with a worse
prognosis which have higher Gleason
Score and higher-grade groups. So, we
suggest a role played by AR in the pro-
gression of prostate cancer that can
be used as a predictive tool or thera-
peutic target.
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