






AMACR/P504S STAINING IN HGPIN AND BENIGN
MIMICS OF PROSTATE CANCER
Knowledge of the frequency with which HGPIN and other
entities that may mimic prostate cancer in prostatic needle

biopsies shows positive AMACR/P504S immunoreactivity is
crucial to the interpretation of this marker. Moderate to
strongly positive staining has been reported for HGPIN in
more than 64% of foci.17 Jiang et al also reported strongly

Figure 2 Small focus of prostatic adenocarcinoma on a needle biopsy. (A) Haematoxylin and eosin. (B) Immunostaining for 34bE12; note the absence
of staining for basal cells within the malignant glands as compared with the adjacent benign glands. (C) Malignant glands showing intensely positive,
circumferential staining for AMACR/P504S compared with negative staining in the benign glands. A–C: original magnification, 6 50.

Figure 3 Another example of a small
focus of prostatic adenocarcinoma on a
needle biopsy. (A) Haematoxylin and
eosin stained section showing
adenocarcinoma with perineural
invasion. (B) S-100 staining to highlight
the presence of the involved nerve. (C)
34bE12 staining to show the absence of
a basal cell layer. (D) a-Methylacyl CoA
racemase (AMACR/P504S) staining
that is restricted to the adenocarcinoma.
A–D: original magnification, 6 50.
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positive staining in HGPIN, and noted that when HGPIN
partially involved a gland, staining was confined to the
HGPIN and did not extend into the normal epithelial cells
within the same gland.21 With respect to staining intensities,
Luo et al reported that both invasive carcinoma and HGPIN
had higher immunohistochemical staining scores than
normal prostate epithelium9; however, the score for carci-
noma was significantly higher than that for HGPIN. Similar
results were also reported by Rubin et al.8

The widely recognised ‘‘pseudoneoplasms’’ that can mimic
prostatic adenocarcinoma on needle biopsies include atypical
adenomatous hyperplasia (AAH) or adenosis, atrophy, post-
atrophic hyperplasia, basal cell metaplasia, and seminal
vesicle or ejaculatory duct epithelium. The frequency of
positive AMACR/P504S staining in foci of AAH was
specifically assessed by Yang et al in 40 examples identified
in prostatectomies, needle biopsies, and TURP specimens.20

Basal cell specific staining for 34bE12 confirmed the presence
of patchy basal cells in all 40 cases. In 33 of 40 examples of
AAH there was no detectable staining for AMACR/P504S,
although there was focal staining in four of 40 and diffusely
positive staining in three of 40. Prostatic carcinomas and
benign prostatic hyperplasia served as positive and negative
controls and showed the predicted staining patterns. As such,
these authors concluded that AMACR/P504S immunostain-
ing distinguishes most, but not all, cases of AAH from
adenocarcinoma. Weak, positive staining in AAH has also
been reported by Jiang et al in three of 11 cases.21

‘‘AMACR/P504S immunostaining distinguishes most, but
not all, cases of atypical adenomatous hyperplasia from
adenocarcinoma’’

Foci of atrophic prostate glands have been noted to show
moderate, focal, non-circumferential positive AMACR/P504S
staining in 0% to 36%17 19 21 of the examples published to date.
In addition, Rubin and colleagues8 used quantitative image
analysis and found that the staining intensity in atrophic foci
was greater than that of non-atrophic benign prostate
epithelium, but less than that for prostate cancer. The study
by Beach et al is the only one that reported the AMACR/P504S
staining frequency in post-atrophic hyperplasia.19 Staining
was found to be negative in all 10 examples found in their
series of 376 prostate needle biopsies. Beach et al also reported
an absence of staining in seminal vesicles, basal cell
hyperplasia, and transitional cell metaplasia.19 In addition,
these investigators noted that adjacent inflammation
appeared to have no effect on the presence or absence of
staining for AMACR/P504S in benign glands.

AMACR/P504S STAINING IN RELATION TO
HISTOPROGNOSTIC FACTORS IN PROSTATE
CANCER
The data that have been generated to date indicate that there
is no association between AMACR/P504S immunoreactivity
and histoprognostic factors, such as Gleason score, patholo-
gical stage, or margin status.8 9 In addition, no association has
been noted between AMACR/P504S protein expression and
preoperative serum PSA values, the incidence of postopera-
tive PSA failures in a period of up to three years, and the Ki67
labelling index as a marker of tumour cell proliferation.8

Strong positive AMACR/P504S immunoreactivity is also
present in unusual morphological variants of prostate cancer.
Beach et al reported positive staining in five of six cancers
with pseudohyperplastic patterns, two of two with atrophic
patterns, two of three with mucinous morphology, and five of
five examples of ductal adenocarcinoma.19

AMACR/P504S STAINING IN PROSTATE CANCER
TREATED WITH RADIATION AND ANTI-ANDROGEN
TREATMENT
Current data show that the treatment of prostate cancer with
either of these modalities has no overall effect on AMACR/
P504S overexpression by the tumour, demonstrating that this
immunostain is useful in the detection of cancer in post-
treatment biopsies. Jiang and colleagues25 found that radia-
tion treatment had no impact on AMACR/P504S staining in
needle biopsies, TURPs, or salvage radical prostatectomies. In
addition, there was no correlation with the intensity of
staining and the degree of treatment effect. Benign glands
also showing radiation atypia were found to stain negatively.

When comparing clinically localised prostate cancer with
metastatic, hormone refractory tumours, Kuefer and collea-
gues22 and Rubin and colleagues8 reported a significant
decrease in AMACR/P504S protein expression in hormone
refractory tumours. Beach et al also reported a decrease in
staining intensity in prostate cancer treated with anti-
androgens, which was proportional to the degree of treat-
ment effect seen.26 Interestingly, these observations do not
seem to be directly attributable to the anti-androgen
treatment itself based on studies performed on prostate
cancer cell lines. Such experiments have provided evidence
that AMACR/P504S expression is not hormone dependent.22

FUTURE DIRECTIONS
In the future, we will probably see the use of combined
AMACR/P504S basal cell marker ‘‘immunococktails’’, in
addition to those already published for the basal cell markers
34bE12 and p63 alone.27 We will also see the development of
other immunomarkers thought to be selectively overex-
pressed in prostate cancer, such as hepsin and PIM1,28 in
addition to the PrLz protein.29 All of these approaches will
enhance the detection of prostate cancer in needle biopsies.
They should also result in a large decrease in the number of
suspicious, but non-diagnostic, biopsies and the number of
repeat biopsies that would follow.
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