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Objectives: To evaluate morphological findings in repeat
biopsies in patients with isolated high-grade prostatic intra-
epithelial neoplasia (HGPIN) after a 6-month course of
bicalutamide (Casodex) 50 mg/day.
Methods: 20 consecutive patients with isolated HGPIN in
prostate biopsies were treated for 6 months with bicalutamide
50 mg/day. After treatment, the patients were resubmitted to
prostate biopsy mapping. The control group included 22
untreated consecutive patients with isolated high-grade PIN
with repeat biopsies taken 6 months after the initial biopsies.
Results: In the initial biopsies of the treated group, HGPIN was
monofocal in 12 patients and plurifocal in 8. In the repeat
biopsies HGPIN was present in 2 patients, monofocal in both,
whereas prostate adenocarcinoma (PCa) was discovered in
one. In the control group, HGPIN was monofocal in 15 and
plurifocal in 7. In the repeat biopsies HGPIN was present in six
patients, being monofocal in three and plurifocal in the other
three. PCa was present in one.
Conclusions: There was a lower incidence of HGPIN (treated
group vs control: 10% vs 27.2%) after 6 months of bicaluta-
mide. Reduction in its extent was also observed (treated group
vs control: monofocal 100% vs 50%). Treatment did not affect
the incidence of cancer (treated vs control: 5% vs 4.5%).

T
he incidence of high-grade prostatic intraepithelial neopla-
sia (HGPIN) in needle biopsies varies according to the
patient population under consideration and the number of

biopsies obtained. The American Cancer Society National
Prostate Cancer Detection Project identified prostatic intra-
epithelial neoplasia (PIN) and cancer in 17 (5.2%) and 58
(15.8%) men, respectively, from a series of 330 biopsies from
men participating in an early detection project.1 Other studies
have found high-grade PIN in up to 16.5% of contemporary
needle biopsy specimens in urology office practice.2–4 The
diagnosis of HGPIN is predictive of subsequent cancer detection
in 2.3–100% of patients.5 6

Due to the lower predictive value for cancer in recent years,
studies have focused on HGPIN parameters in needle core
biopsies that may be more useful in subsequent detection of
cancer. It has been clearly shown that plurifocal HGPIN on
prostatic biopsies is a factor predicting cancer detection on
extended repeat biopsies.7

HGPIN identifies patients at high risk for PCa, and these are
ideal target populations for chemoprevention. For prostate
cancer, as for other cancer targets, development of chemo-
preventive strategies requires suitable cohorts, reliable biomar-
kers for evaluating chemopreventive efficacy and well-
characterised agents, such as antiandrogens.

Bicalutamide is a non-steroidal antiandrogen developed for the
treatment of prostate cancer. The dosage recommended by the
manufacturer is 50 mg daily in combination with orchiectomy or
a luteinising hormone realising hormone (LHRH) agonist or

150 mg daily as monotherapy. The frequent side effects of
150 mg bicalutamide are gynaecomastia and breast pain.
Bicalutamide does not affect sexual function and the patient’s
well-being. Information on the morphological changes induced
by 150 mg bicalutamide on prostate tissue components and
lesions has been obtained in radical prostatectomy specimens.8

The purpose of the present study is to evaluate the
morphological findings after a 6-month course of bicalutamide
50 mg/day in repeat biopsies in a small series of patients with
isolated HGPIN.

MATERIALS AND METHODS
Twenty-four consecutive men with isolated HGPIN were
enrolled in a study whose statistical design followed the
recommendations of early phase II studies.9 The patients signed
a detailed informed consent and were invited to report any
adverse event. Each patient received 50 mg per day of
bicalutamide (Casodex 50) (Casodex is a trademark of
AstraZeneca, Alderley Park, UK) for 6 months. Twenty patients
(mean age: 62.4 years; range 49–74 years) completed the
treatment period and were included in the present analysis.

Diagnosis of HGPIN was made by means of transrectal
ultrasonography (TRUS)-directed 18 G biopsies carried out
approximately 1 month before the first dose of the study drug
was given. The number of biopsy cores was related to the
prostate volume (mean (SD) number of cores per patient: 8.55
(1.39)). Before performing the biopsies and after the treatment,
the TRUS volume of the prostate was calculated using the
ellipsoid volume formula. Within 15 days from the end of the
treatment, the patients were re-submitted to prostate biopsy
mapping (number of cores per patient: 12). The repeat biopsy
material was processed at the Institute of Pathological
Anatomy, Polytechnic University of Marche Region, Ancona,
Italy. All the material were examined by the same pathologist
(R Montironi). Haematoxylin-and-eosin stained slides of the
initial biopsies, processed at the Ospedale di Circolo in Varese,
were kindly made available for comparison.

Exclusion criteria were: serum prostate specific antigen
(PSA).10 ng/ml or free/total ratio(0.10; positive digital rectal
examination; previous diagnosis of prostate cancer; previous or
concurrent radiotherapy, hormonal therapy or chemotherapy;
previous (within 12 months) or concurrent use of finasteride or
other 5-a-reductase inhibitor; previous prostate surgery; and
inadequate performance status.

The control group included 22 untreated consecutive men
(mean age: 65.7 years; range 50–74 years) with isolated
high-grade PIN and with repeat biopsies taken 6 months after
the initial biopsies. The material was retrieved from the files of
the Institute of Pathological Anatomy of the Polytechnic
University of Marche Region. The patients were all evaluated at

Abbreviations: HGPIN, high-grade prostatic intraepithelial neoplasia;
MAB, Maximum androgen blockade; PIN, prostatic intraepithelial
neoplasia; PSA, prostate specific antigen; TRUS, transrectal
ultrasonography
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the Urology of the Polytechnic University of Marche Region
(Chairman: Professor Giovanni Muzzonigro) using the same
methods and exclusion criteria adopted in the treated group. The
mean (SD) number of cores per patient in the initial biopsies and
in the repeat series was 8.2 (1.11) and 12 (1.5), respectively.

RESULTS
Clinical data
In the treated group, the mean (SD) basal total PSA was 6.57
(2.7) ng/ml. After treatment it was 1.98 (1.65) ng/ml. The mean
(SD) prostate volume before treatment was 48.4 (17.80) ml. At
the completion of the study it was 37.5 (13.4) ml. Grade 2
bilateral painless gynecomastia was seen in 8 out of 20 patients.

In the control group, the mean (SD) basal total PSA was 7.11
(1.7) ng/ml. At 6 months it was 6.21 (2.1) ng/ml. The mean
(SD) prostate volume before treatment was 51.5 (12.8) ml. At
the completion of the study, it was 52.7 (9.4) ml.

The initial serum PSA and prostate volume were slightly
greater in the control group than in the treated one. The
difference was not statistically significant. Bicalutamide treat-
ment reduced PSA and prostate volume by 69% and 22%,
respectively, in comparison with the figures observed at the
baseline. The data are reported in table 1.

Pathological data
Treated patients
In the baseline biopsies, HGPIN involved one biopsy core in 12
patients (monofocal HGPIN) (number of glands involved per
patient: mean 2, range 1–4) and more than one core in eight
(plurifocal HGPIN; range of cores involved per patient: 2–5 with
a mean of 3) (number of glands involved per patient: mean 5,
range 3–8). Plurifocal HGPIN was present in both lobes of the
prostate in three patients. As far as the main architectural
pattern in each case was concerned, this was flat in five, tufting
in six and micropapillary in nine. There were no cases with a
cribriform pattern. Cancer was not seen.

In the repeat biopsies, monofocal HGPIN was present in two
patients (number of glands involved per patient: 2 and 3,
respectively) (fig1),whereas prostate adenocarcinoma was present
in one, this was not the case with persistent HGPIN). One case of
HGPIN and one of cancer had plurifocal HGPIN with a tufting
pattern in the initial biopsies. Some degree of cell stratification and
crowding was recognisable in the two HGPIN cases. The cancer,
which occupied 30% of one biopsy, was composed of shrunken and
collapsed acini. Due to the treatment effects, Gleason grading was
not applied. Cystic and simple atrophy of the non-neoplastic ducts
and acini, often with chronic inflammation, was present in all
cases. The cytological changes included nuclear chromatin
condensation and cytoplasmic clearing. Prominent nucleoli were
occasionally seen in HGPIN and cancer.

Control patients
In the initial biopsies, HGPIN was monofocal in 15 patients
(mean number of glands involved per patient: 2, range 1– 4) and
plurifocal in seven (mean number of cores involved per patient: 4
range 2–6 with a mean of 4) (mean number of glands involved
per patient: 6, range 3–9). Plurifocal HGPIN was present in both
lobes of the prostate in four patients. The main architectural
pattern was flat in 4, tufting in 8 and micropapillary in 10.

HGPIN was present in the repeat biopsies of six patients, being
monofocal in three (mean number of glands involved per patient:
2, range 1 –3) and plurifocal in the other three (mean number of
cores involved per patient: 4, range 2–7) (mean number of glands
involved per patient: 7, range 4 –9). The HGPIN architectural
pattern and focality (ie, monofocal vs plurifocal) were similar to
those observed in the initial biopsies. PCa was seen in one patient
at 6 months and was not associated with persistent HGPIN. The
Gleason score was 3+3 = 6. It was present in a single biopsy core,
where it occupied 50% of its length.

Comparison between treated and control groups
There was significantly lower incidence of HGPIN (treated
group vs control: 10% vs 27.2% of patients, respectively)
following 6 months of bicalutamide treatment. There was also

Table 1 Patients’ characteristics

Treated (n = 20) Controls (n = 22) p Value**

Age of the patients (years), mean (range) 62.4 (49–74) 65.7 (50–74) 0.07
PSA (ng/ml)

Initial* 6.57 (2.7) 7.11(1.7) 0.438
At six months 1.98 (1.65) 6.21 (2.1) ,0.001

TRUS prostate volume (cm3)
Initial 48.4 (17.8) 51.5 (12.8) 0.478
At 6 months 37.5 (13.4) 52.7 (9.4) 0.001

No. of biopsies taken
Initial 8.55 (1.39) 8.2 (1.11) 0.37
At 6 months 12 12 (1.5) 1.0

PSA, prostate-specific antigen; TRUS, transrectal ultrasonography
*Mean and standard deviation
**Statistics: Student’s t test

Figure 1 Morphological changes due to bicalutamide. The left half of this
duct/acinus shows architectural and cytological features of high-grade
prostatic intraepithelial neoplasia whereas the right part is atrophic.
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a reduction in the extent. In fact, the two HGPIN cases were
both monofocal (ie 100% of patients), whereas in the control
group 50% were monofocal and the other 50% plurifocal.
Treatment did not affect the incidence of cancer (treated vs
control: 5% vs 4.5% of patients, respectively) (tables 2–4).

Table 5 shows the comparison of the histological features of
benign tissue in the control and treated groups in the repeat
biopsy. There were no appreciable differences in the normal
seen in the two groups in the initial biopsies (data not shown).

DISCUSSION
The current study showed that there was a lower incidence and
decreased extent of HGPIN after 6 months of treatment with
bicalutamide. Treatment did not affect the incidence of cancer.
Cells with regressive changes were present in the case of cancer as
well as in the ducts with HGPIN. The non-neoplastic epithelium
was atrophic.

The literature reports that there is a decrease in the prevalence
and extent of HGPIN after androgen deprivation therapy, as
compared with untreated prostates. Maximum androgen block-
ade (MAB; castration plus an antiandrogen) has been shown to
reduce the prevalence and extent of HGPIN.10–13 Three months of
neoadjuvant MAB (luteinising hormone realising hormone
agonist and flutamide) reduced the extent of HGPIN by 50%.12

Neoadjuvant therapy with the steroidal antiandrogen cyproterone
acetate (300 mg/day) for 12 weeks also reduces the incidence of
HGPIN in men with clinically localised prostate cancer, probably
as a result of cytological alterations occurring in the neoplastic
cells.11 However, as both MAB and cyproterone have major side
effects, especially on sexuality, neither can be recommended to
treat isolated HGPIN.14 15 Blockade of 5a-reductase with finaster-
ide has a minimal effect on HGPIN,16 although a 6- to 10-week
course of high-dose dutasteride (5 mg/day compared with the
usual 0.5 mg/day dose for benign prostatic hyperplasia) has been
shown to decrease HGPIN volume by 40%.17

Non-steroidal antiandrogens such as bicalutamide are better
tolerated than castration-based therapies or steroidal anti-
androgens, and are more attractive for the treatment of HGPIN.
Bicalutamide is the most extensively studied non-steroidal
antiandrogen in early prostate cancer.18–22 In locally advanced
disease, bicalutamide 150 mg provides a similar survival
outcome as castration, with significant quality-of-life benefits
with respect to sexual interest and physical capacity, as well as
preservation of bone mineral density.20 21 In a recent study on
the pathological changes of HGPIN and prostate cancer in
radical prostatectomies after bicalutamide 150 mg mono-
therapy, the tumour volume in the treated group was found
to be 38% lower than in the control group whereas the volume
of HGPIN was significantly lower (45%) in the bicalutamide
group than in the controls. In addition, involution and
epithelial shrinkage of prostate cancer and HGPIN were evident
after neoadjuvant bicalutamide 150 mg treatment.8

A number of papers have dealt with the cytological changes in
high-grade PIN due to androgen manipulation.10 23 24 A certain
degree of secretory cell type stratification is always present.
However, crowding is less evident than in the untreated high-
grade PIN. The cells show cytoplasmic clearing and enlargement
by coalescence of vacuoles and rupture of cell membranes. The
nuclei have different degrees of chromatin changes which range
from a mild condensation—which barely allows the distinction
between coarse chromatin granules (corresponding to hetero-
chromatin) and finely dispersed chromatin (corresponding to
euchromatin)—to a tightly condensed state close to that observed
in apoptosis. Similar to treated PCa, apoptotic bodies are
identifiable in all epithelial cell layers.23 In the treated cases, the
nucleoli often become inconspicuous.10 The basal-cell layer is
easily recognisable in most instances. There seems to be some
correspondence between the type of treatment and the degree of
regressive changes.8

In the present study, cancer was present in one out of 20
treated patients. The regressive changes seen in the cancer as

Table 2 Comparison between treated and control groups (no of patients)

Initial biopsies No of patients

Repeat biopsies

Monofocal HGPIN Plurifocal HGPIN PCa

Monofocal HGPIN
Treated group 12 1 0 0
Controls 15 3 0 0

Plurifocal HGPIN
Treated group 8 1 0 1
Controls 7 0 3 1

Total no of patients
Treated group 20 2 (10%) 0 1 (5%)
Controls 22 3 (13.6%) 3 (13.6%) 1 (4.5%)

HGPIN, high-grade prostatic intraepithelial neoplasia; PCa, prostate adenocarcinoma;

Table 3 Comparison between treated and control groups
(no of cores per patient)

Initial biopsies No of cores

Repeat biopsies

Monofocal
HGPIN

Plurifocal
HGPIN

Monofocal HGPIN
Treated group 1 1 0
Controls 1 1 0

Plurifocal HGPIN
Treated group 3 (2–5)* 1 0
Controls 4 (2–6)* 0 4 (2–7)*

HGPIN, high-grade prostatic intraepithelial neoplasia; PCa, prostate
adenocarcinoma;
*Mean and range

Table 4 Comparison between treated and control groups
(no of glands per patients)

Initial biopsies No of glands

Repeat biopsies

Monofocal
HGPIN

Plurifocal
HGPIN

Monofocal HGPIN
Treated group 2 (1–4)* 2 0
Controls 2 (1–4)* 2 (1–3)* 0

Plurifocal HGPIN
Treated group 5 (3–8)* 3 0
Controls 6 (3–9)* 0 7 (4–9)*

HGPIN, high-grade prostatic intraepithelial neoplasia;
*Mean and range

Prostate morphologic findings following bicalutamide 445

www.jclinpath.com



well as in the two HGPIN cases are similar to those documented
by one of us in radical prostatectomy specimens in patients
with prostate cancer treated with 150 mg of bicalutamide for
3 months before operation.8 The pattern of atrophy of the non-
neoplastic epithelium is similar to that described by Eri et al25

after bicalutamide treatment. Our findings should be inter-
preted with caution, at least for three reasons. First of all, it
cannot be excluded that the lower incidence and extent of
HGPIN in the repeat biopsies in the treated group could also be
related to the fact that the morphological changes are as such to
mask the possibility of recognising HGPIN. Second, it cannot be
excluded that our findings are not all related to the treatment
but more simply to the biopsy procedures. For instance, Postma
et al26 observed a reduction in frequency of HGPIN during repeat
biopsy in untreated patients. Lastly, there are limitations in our
preliminary study: it is not randomised, the duration of
treatment is short and the number of patients is small.

In conclusion, the current study showed that there was a
lower incidence and extent of HGPIN after 6 months of
treatment with bicalutamide. Reduction in its extent was also
observed. Treatment did not affect the incidence of cancer. Our
findings should be interpreted with caution and also in
consideration of the limitations of our current study.
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Table 5 Morphology of the benign tissue at 6 months

Benign tissue Treated (n = 20) Controls (n = 22) p Value*

Stroma/gland ratio� 2.11 (1.1) 1.56 (0.61) 0.049
% of cases with atrophic epithelium 55% 15% 0.013
% of cases with basal cell hyperplasia 45% 8% 0.002
% of cases with transitional cell metaplasia 35% 5% 0.036
% of cases with chronic inflammation 60% 10% 0.002

*Statistics: Student’s t and x2 tests.
�Visual estimation of the stroma:epithelium ratio, mean (SD)

Take-home messages

N HGPIN identifies patients at high risk PCa, and these are
ideal target populations for chemoprevention.

N There is a lower incidence and extent of HGPIN following
6 month treatment with bicalutamide.

N Reduction in its extent is also observed.

N Our findings should be interpreted with caution: not all of
our findings relate to the treatment, but simphy to the
biopsy procedures.
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