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ABSTRACT

BACKGROUND

Prostate cancer is the fourth most common cancer in the world. The number of
cases reported has been continuously increasing over the past decade partly due to
higher life expectancy and also due to western lifestyle characterized by high caloric
diet and lack of physical exercise. Prostate cancer varies substantially in
aggressiveness. Morphologic feature-based and molecular-based prognostic factors
can play an important role in distinguishing the indolent cases from the invasive
tumours capable of distant metastasis and producing androgen independent fatal
disease. This study is an attempt to evaluate some of the prognostic factors
including Androgen Receptor (AR) expression in carcinoma prostate. Correlation of
AR expression with the various prognostic factors is also done. This may give a clue
in predicting the more aggressive behaviour of some of the cases.

METHODS

82 cases of carcinoma prostate diagnosed during a two-year period were included
in the study. Age, pre-treatment PSA levels, clinical stage and per-rectal (P/R)
examination findings were collected from case records. From all specimens,
haematoxylin and eosin stained sections were prepared and morphological factors
were studied. All cases were subjected to immunohistochemical staining for AR
expression.

RESULTS

A significant negative correlation (Spearman’s rank order correlation coefficient
(rs)= -0.400, Significance (p)= 0.001) was obtained between Androgen Receptor
expression and Gleason score. A weak, negative significant correlation (rs= -0.326,
p= 0.009) was obtained between Androgen Receptor expression and percentage of
involved cores. Age, PSA levels and perineural invasion did not show significant
correlation with Androgen Receptor expression.

CONCLUSIONS

This study focused on evaluating the relationship of Androgen Receptor expression
with various prognostic factors associated with carcinoma prostate. It was found
that AR expression has a negative relationship with Gleason score and percentage of
involved cores. But other prognostic factors did not show significant correlation.
Further studies with higher sample size and correlation with survival analysis are
indicated in this regard.
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BACKGROUND

Prostate cancer is the fourth most common cancer in the
world. [11 It contributes significantly to overall cancer burden,
being the second most common malignant neoplasm in males.
(11 The number of cases reported has been continuously
increasing over the past decade partly due to higher life
expectancy, due to western life-style characterized by high
caloric diet, lack of physical exercise and the use of serum
prostate-specific antigen (PSA) screening for the detection of
prostate cancer. [21 Prostate cancer varies substantially in
aggressiveness. Morphologic feature-based and molecular-
based prognostic factors can play an important role in
distinguishing the indolent cases from the invasive tumours
capable of distant metastasis and producing androgen
independent, antiandrogen-resistant fatal disease [3. 4.5 6] The
College of American Pathologists (CAP) has classified
prognostic factors into three categories. [l Some of the factors
in these categories are TNM stage, Gleason score,
preoperative serum PSA, histologic type, tumour amount in
needle biopsy tissue and radical prostatectomy specimen etc.
These factors can play an important role in determining the
natural history of carcinoma prostate, modality of treatment
and predicting the risk of recurrence after treatment.
Androgens play a fundamental role in the growth,
differentiation and maintenance of prostate tissue and their
effects are mediated via a specific Androgen Receptor (AR).
Huggins et al found out in their study that castration induces
prostate tumour regression. [71 The first line therapy for
metastatic prostate cancer are based on methods designed to
prevent androgenic stimulation of the tumour. The AR
molecule is a major part of the regulatory androgen-AR
complex and is therefore critical in the androgen-AR pathway
of carcinoma prostate [7.8 91 Thus AR expression represents a
potential marker of prognosis and hormonal responsiveness
in carcinoma prostate. Many studies have been done in this
field. But the results regarding the number of cells expressing
AR in cancer and the ability to predict clinical progression
and survival are variable. [10,11,12,13]

This study is an attempt to evaluate some of the
prognostic factors including Androgen Receptor expression
in carcinoma prostate. Correlation of AR expression with the
various prognostic factors is also done. This may give a clue
in predicting the more aggressive behaviour of some of the
cases.

METHODS

This is a descriptive study of 82 cases of carcinoma prostate
received in department of Pathology Government Medical
College Trivandrum during a time period of two years.
Human Ethics Committee clearance was obtained before
starting the study. All prostate core biopsy, prostatectomy
and Transurethral Resection of Prostate (TURP) specimens
with histologically proven carcinoma prostate were included
in the study Age, pre-treatment PSA levels, clinical stage and
Per-rectal (P/R) examination findings were collected from
case records. All specimens were fixed in 10% neutral
buffered formalin. Gross features like number of cores in case
of prostate core biopsy, tumour size and extent in case of
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prostatectomy were assessed. Entire tissue was processed in

core biopsies. Bits were taken from all representative areas in

case of prostatectomy specimen. While embedding core

biopsy, care was taken so that not more than two cores were

embedded in the same block. Paraffin embedded

haematoxylin and eosin stained sections were prepared. In all

cases various morphological prognostic factors were studied.
The following morphological factors were studied-

e Histological grade by Gleason score

e  Histologic subtype of carcinoma.

e  Presence of perineural invasion.

e  Volume of cancer in needle core biopsy (Number of cores
involved and percentage of involvement) and
prostatectomy specimen.

e Surgical margins in prostatectomy specimen.

All cases were subjected to immunohistochemical
staining for Androgen receptor. The number and intensity of
immuno reactive nuclei were assessed. Because of the
heterogeneous content of positive staining cells in the
tumours, slides were scanned at 40x to find the areas of
highest staining and 1,000 epithelial cells within a hot spot
were counted. The number of positive nuclei is expressed as a
percentage of the total number counted. Intensity of staining
was evaluated subjectively on a scale of 0-3, where 0= no
staining, 1= weak equivocal staining, 2= unequivocal
moderate staining and 3= strong staining. Then histological
score (HSCORE), which is a measure of both intensity and
distribution of staining, was calculated using the following
equation:

HSCORE= YPi (i + 1)l

Where,
Pi: percentage of stained epithelial cells for each intensity.
i: intensity of staining.

Statistical calculations were performed using Statistical
Package for Social Sciences (SPSS) software. Assessment of
normality of data using Kolmogorov-Smirnov test and
Shapiro-Wilk test was done, and it was found that data was
not normally distributed so correlation of HSCORE with
various prognostic factors was done using Spearman’s rank
order correlation and Pearson’s Chi-Square tests.

RESULTS

In the present study mean age was 70 years, the mean PSA
level was 77.7 ng/d], the mean Gleason score was 8. Half of
the cases (50%) were poorly differentiated carcinoma with
Gleason score 8-10 followed by moderately differentiated
carcinoma (Figure 7, Figure 8, Figure 9, Figure 10). Most
common histological subtype was usual type adeno
carcinoma. Of the 63 core biopsies studied 48 cases showed
involvement of more than half of the number of cores This
could not be assessed in 19 cases because they were either
TURP or prostatectomy specimens. Perineural invasion was
present in 43 % of cases (Figure 11).
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It was observed that AR immunoreactivity was almost
exclusively nuclear and was seen in the tumour cells and
focally in the non-neoplastic glandular epithelial cells (Figure
2). AR positive cells are heterogeneously distributed in the
tumour. It was found that intensity of staining and
distribution of stained cells varied from one spot to another
with in the same tumour (Figure 1). It was also observed that
stained cells were significantly higher in tumour than in
normal prostate tissue. HSCORE was calculated in all the
cases depending on intensity of staining and number of nuclei
stained (Figure 3, Figure 4, Figure 5, Figure 6). In the present
study, HSCORE ranges from 0-290. Mean HSCORE was 145

As part of statistical analysis, normality of the data
(prognostic factors) was assessed and it was observed that
these were not normally distributed. Accordingly, as per
standard procedure, non-parametric tests were conducted to
determine the relationship between Androgen Receptor
expression and various prognostic factors. All the prognostic
factors excluding perineural invasion are quantitative
variables. Hence, Spearman’s Rank order correlation
coefficient was used to measure the strength and direction of
association of these variables with Androgen Receptor
expression. Since perineural invasion is a categorical variable
(Absent/present), Pearson’s Chi-Square test was carried out
to determine existence of relationship with HSCORE

A moderate, negative monotonic, significant correlation
(rs= -0.400, p= 0.001) was obtained between Androgen
Receptor expression and Gleason score. A weak, negative
monotonic, significant correlation (rs= -0.326, p= 0.009 was
obtained between Androgen Receptor expression and
percentage of involved cores (Table 1). Age, PSA levels and
perineural invasion did not show significant correlation with
Androgen Receptor expression (Table 1, Table 2)

P i Androgen Receptor Expression (HSCORE)

;(;%:Itlgsslc Frequency Spearman's Rank Order | Significance

Correlation Coefficient (rs) (p)
Gleason Score 82 -0.400 0.001
Age 82 -0.050 0.653

PSA levels 82 -0.133 0.287
Percentage of 63 0326 0.009
involved cores i i

Table 1. Correlation between Androgen Receptor Expression &

Prognostic Factors
Perineural | HSCORE Pearson’s Degrees of | Significance
Invasion |(Frequency)| Chi-Square | Freedom (df) (p)
Present 35
Absent 47 33.767 34 0.479

Table 2. Pearson’s Chi-Square Test between Androgen Receptor
Expression (HSCORE) & Perineural Invasion

Study Mean Age (Years)
Qiu YQ et al (10! 64.9
Husain I et al (14 64.7
Tyagi et al(23] 69.7
Tindall E et all24 71.0
Present Study 70.0

Table 3. Age Comparison

Serum PSA Level Frequency Percent
<4 2 24
4to0 10 12 14.6
11to 20 13 15.9
Above 20 55 67.1
Total 82 100.0

Table 4. Serum PSA Level
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Well Moderately Poorly
Study Differentiated | Differentiated | Differentiated
(Up To 6) (7) (8-10)
Qiu YQ et al[10] 50% 31% 19%
Spalding AC et al17] 43% 42% 15%
Tindall E et all1é] 23.4% 50.7% 25.9%
Present study 15.9% 341% 50.0%

Table 5. Comparison of Gleason Score in Various Studies

Percentage of Involved Cores
Study
<50% >50%
Spalding AC et al 7] 53% 47%
Freedland S] et al [18] 52% 48%
Present Study 24% 76%
Table 6. Comparison of Percentage of Involved Cores in
Various Studies
Stud Perineural Invasion
uay Present Absent
William W Wong et all*9] 9% 91%
Sara O Vargas et al[20] 16.8% 83.2%
de la Taille A et all21] 24% 76%
D'Amico AV et all22] 7% 93%
Present study 42.7% 57.3%

Table 7. Comparison of Perineural Invasion

Figure 1. Different Areas Showing Variable Intensity of

AR Staining (100X)
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Figure 3. Strong Positivity for AR (400X)
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Figure 4. Weak Positivity for AR (400X)

Figure 8. Adenocarcinoma Prostate Showing Cribriform
Pattern (H & E Section, 100X)

Figure 5. Moderate Positivity for AR (400X)

Figure 9. Adenocarcinoma Prostate Showing Sheet like Pattern
(H & E Section, 100X)

Figure 6. Negative Staining for AR (400X)

Figure 10. Adenocarcinoma Prostate Showing Fused
Glandular Pattern (H&E Section, 100X)

Figure 7. Adenocarcinoma Prostate with Gleason Score 3+3=6
(H & E Section, 100X)

Figure 11. Adenocarcinoma Prostate Showing Perineural Invasion
(H & E Section, 100X)
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\ DISCUSSION

Prostate cancer is the fourth most common cancer in the
world. Prognostic factors can play an important role in
determining natural history of carcinoma prostate, modality
of treatment and predicting the risk of recurrence after
treatment. Most of the cases are diagnosed at an early stage
due to increased use of serum PSA as a screening test. But
there are no molecular markers available that segregate
clinically indolent cases from aggressive ones. A better
understanding of the biologic mechanism and the role played
by AR receptors in carcinoma prostate allow improved
clinical management and provide new targets for therapy.
The mean age of the patients in present study was 70 yrs.
This was almost similar to most of the previous studies as
shown in (Table 3). A vast majority of the patients in this
study had a PSA level above 20 ng/dl and the mean PSA value
was 77 ng/dl (Table 4). 59.8% study population had Stage I
disease. Study conducted by Niroomand H et alll4l also
showed similar results. According to Qiu YQ et al (10 and
Husain I et al [23] Stage II is most common. This difference
may be due to difference in sample size and difference in
study population. All the 82 cases were usual type
adenocarcinoma. This was almost similar to studies by
Humphrey PA[241 Mazzucchelli R et all25] Randolph et all2é]
and Grignon DJ[27] etc.

50% of the cases in present study were poorly
differentiated carcinoma with Gleason score 8-10. This is in
contrast to observation made in most of the previous studies.
This could possibly be explained to some extent by the
subjective nature of assessment involved (Table 5)_Of the 63
prostate biopsies studied, 48 showed involvement of more
than half of the number of cores. This is in contrast to most of
the previous studies (Table 6). This may be due to difference
in the number of cores studied in each case, in various
studies. Most of the studies in literature are based on sextant
biopsies. But in this study, most of the cases were nodule
directed biopsies or targeted biopsies and number of cores
sampled is less. This may be the reason for the variations in
the results obtained._Perineural invasion was present in 42.7
% of the cases. This was more when compared with most of
the previous studies (Table 7). This could possibly be
explained to some extent by the subjective nature of
assessment involved.

With regard to Androgen Receptor expression it was
found that all except three cases showed nuclear
immunoreactivity in benign and malignant epithelium. It was
observed that the number of stained cells were significantly
higher in tumour than in normal prostate tissues. It was also
observed that AR positive cells are heterogeneously
distributed within the tumour. Similar findings were reported
in many previous studies by Qiu YQ et allt%], Sadi MV et al(28
and Takeda H et al. [11] AR expression was found to have a
significant negative correlation with Gleason score and
percentage of involved cores. No significant association was
found with age, serum PSA level & perineural invasion. A
moderate, negative monotonic, significant correlation (rs= -
0.400, p= 0.001) was obtained between Androgen Receptor
expression and Gleason score. It means that when Gleason
Score increases, AR expression decreases i.e. well-
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differentiated tumours were associated with a high
percentage of stained cells, as well as a high staining
intensity, compared with moderately and poorly
differentiated tumours. Results were similar to studies
conducted by Theodoropoulos et al[291 Takeda et alllll
Segawa et all30] and Miyamoto KK et al. [12] But according to
studies by Inoue et all31] Li et all32] & Henshall et al,[33] high AR
expression is associated with high Gleason score. This
variation in study results may be due to heterogeneous
expression of AR in carcinoma prostate, difference in the
antibodies used to detect AR receptor in various studies and
difference in quantitation of AR immune reactivity in
different studies.

A weak, negative monotonic, significant correlation
(rs=-0.326, p= 0.009 was obtained between Androgen
Receptor expression and percentage of involved cores.
Literature review did not reveal any similar studies. There
was no significant association between AR expression and
clinical parameters such as age, serum PSA level. This was
similar to studies conducted by Yi Qing Qiu et al [10] and
Husain [ et al. 141 Perineural invasion also showed no
significant correlation. Literature review did not reveal any
similar studies. Because of the difference in results of various
studies and the heterogeneous expression of AR in carcinoma
prostate, we need to find a standard AR immunoreactivity
counting system that is reliable and reproducible before AR
immunostaining can become a valuable molecular marker of
carcinoma prostate.

CONCLUSIONS

The study focused on evaluating the relationship of Androgen
Receptor expression with various prognostic factors
associated with carcinoma prostate. It was found that AR
expression has a significant negative correlation with Gleason
score and percentage of involved cores. But other prognostic
factors did not show significant correlation. Further studies
with higher sample size and correlation with survival
analysis are indicated in this regard. Such studies may throw
more light on to this grey zone i.e., the role of AR expression
as a predictive factor in the clinical course of carcinoma
prostate.
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