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( ABSTRACT ) The diagnostic assessment of problematic prostatic pathology is supported by immunohistochemistry. The loss of tissue

on further sectioning of paraffin block, can be addressed by double or multiplex immunostains on a single tissue section.
We evaluated in this study the utility of double immunostains of p63 and AMACR in diagnostic assessment of prostatic specimens. The absence of
p63 basal marker in 100% along with intense diffuse cytoplasmic or apical expression of AMACR in 88% was noted. The overall success of 98%
with double immunostains in our laboratory illustrates that it is a simple assay to perform and is an appropriate advancement in the molecular era

with every bit of tissue is precious.
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Introduction

Immunohistochemistry plays a vital ancillary role in diagnosis of
prostatic adenocarcinoma in difficult cases of small acinar
proliferation. The diagnosis is aided by immunostaining for basal cell
markers such as p63, cytokeratin 5/6 (CK 5/6), and high molecular
weight cytokeratin (CK HMW) as well as prostate-'specific' markers
like alpha -methylacyl coenzyme A racemase (AMACR). '“The usual
practice is to use basal cell markers and AMACR separately on two
sequential sections and then co -relate finding with the tissue
morphology in the area of concern.

With the ever increasing demand on the need of tissue for further
ancillary tests especially molecular tests, the demand on conservation
of tissue without compromising diagnosis arose. The double
immunohistochemistry was an able enabler towards this cause. *’ It
exploited either presence of antigens on different cells or the co
expression on different areas (nuclear, cytoplasm or membrane) within
same cell. Also even co - localisation expression pattern (mixed color
pattern)is possible using two different chromogens with high color
contrast. *’ The double immunostain basically requires two different
visualization techniques with no cross reactivity. The antibodies can be
applied either simultaneously or sequentially.

In this study we aimed to use double immunohistochemical staining
for p63 and AMACR antibodies, which are applied simultaneously on
one tissue section. This was a change from our routine practice and we
wanted to assess the performance of double antibody
immunohistochemistry in routine surgical pathology practice.

Materials And Methods

The study was a prospective study carried at the department over a
period of six months. The study has been approved by the Institutional
Review Board.

Study group
Method of collection of data was based on inclusion and exclusion
criteria

Inclusion criteria — Archived cases of prostatic acinar
adenocarcinoma in radical prostatectomy specimens received in histo

pathology laboratory.

Exclusion criteria- Needle biopsies , TURP specimens, suprapubic
prostatectomy specimens and all benign hyperplasia cases.

The study was conducted as a retrospective study. A total of archived

50 blocks of radical prostatectomy from 15 patients of acinar
adenocarcinoma were used. The diagnosis of prostate cancer was
established from examination of hematoxylin &eosin stained
sections and slides which contained both benign and malignant glands
were selected.

Immunohistochemical Analysis

Formalin fixed paraffin embedded tissue blocks were cut into 3um
sections, transferred to PLL coated glass slides. And treated with
EDTA buffer pH9.0 in a pressure cooker and slides were stained using
indirect staining procedure cocktail of 2 antibodies p63 and AMACR
(Ready to use) were mixed and added (combined) and incubated for 2
hours. After rinsing with PBS buffer a mixture of secondary
antibodies, Anti Rabbit polymer AP and Anti Mouse Polymer HRP
were added and incubated for one hour. The reaction were detected by
application of the anti mouse horse radish peroxidase substrate, DAB
for 5-10 minutes for p63 and then antirabbit alkaline phosphatase
substrate, fast red for 10 minutes for AMACR. After development of
color the slides were rinsed and counter stain with hematoxylin and
cover slipped with permanent mounting media.

Results

The staining was evaluated based on intensity, localization of
antibodies in both malignant and benign areas, extend of staining,
background staining and also the sensitivity and specificity of the stain.

All the selected blocks from the cases showed both benign and
malignant areas. Out of the 50 cases studied only one case did not show
any p63 or AMACR positivity in any area of the slide, thereby
providing an overall success of 98% for the use of double
immunohistochemical staining.

STAINING OF P63 AND AMACR IN BENIGN and
MALIGNANTAREAS

Normally p63 only shows positivity in the surrounding myoepithelial
cells in the benign glands and should be negative in malignant glands.
In the present study most of the cases (71.4%) showed p63 positivity
and AMACR negativity, followed by 36% showing p63 and AMACR
positivity in benign areas.

In the present study 95.9% cases showed AMACR positivity and p63
negativity in the malignant glands and with 4% cases showing both
AMACR and P63 negativity.

LOCALISATION of p63 and AMACR in prostrate
In the present study it was found that P63 is a good stain because 49
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cases (98%) showed nuclear positivity in myoepithelial ~cells of
normal gland , 2 cases(4%) show non specific cytoplasmic staining.
P63 was 100% negative in all malignant areas. AMACR was seen in
malignant glands with 44 of the 49 cases (89.7%) showed cytoplasmic
positivity of epithelial cells and 41 cases (83.6%)showed positive
stain in apex.

Tablel: localization of p63 and AMACR in normal and malignant
areas within the epithelial and myoepithelial cells.
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EXTEND OF STAINING

In the present study extend of staining was expressed as percentage of
the benign and malignant areas. The area of coverage for p63 in the
benign glands was 63.7 % and in the malignant areas p63 was 100%
negative. Extend of staining of AMACR in benign areas were less than
10 % was 67.3 % of cases which is followed by 32.6 % cases which
only showed 10-50 % . In malignant areas 51 % cases showed greater
than 50 % extend of staining followed by 30.6% cases 10-50 % and
18.3 % less than 10 %.

INTENSITY OF STAINING

In normal glands 53% showed 2+ intensity for p63 stain followed by
44.8 % 1+ and 2 % showed 3+ intensity. AMACR showed 30.6 % 1+
and 2 % 2+ intensity in normal glands, this is because AMACR can
also stain negative glands. In malignant glands P63 was 100% negative
which indicate P63 is a strong marker for benign glands and AMACR
showed 48.9% 3+ intensity followed by 38.7% 2+ intensity and 6 % 1+
intensity in malignant glands.

BACKGROUND STAINING

In this study p63 showed 38.7 %+ and 2% ++ background staining in
normal areas and 10.2 % + intensity followed by 2% ++ intensity in
tumor areas . For AMACR background was clean in 79.5 % in normal
and 87.7 % in tumor areas.
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figure 1: Infiltrating tumor acini showing AMACR positivity with
lack of p63. Normal prostatic glands show presence of p63 in basal
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figure 2: Infiltrating tumor acini with dense cytoplasmic positivity
and lack of p63 (H & E x400)

Discussion

The diagnostic sample are becoming smaller with less invasive
sampling, there is a lot of demand on ancillary tests. Double
immunohistochemistry helps address the challenges and even
overcome the problem of performing serial sections. Our success rate
of 98% with double immunohistochemistry using two antibodies p63
and AMACR proves the utility of the technique.

The traditional double staining techniques require two different
visualization systems with no cross reactivity. The double enzymatic
study can be achieved by simultaneous or sequential use of the two

antibodies.”” In our study we simultaneously applied the cocktail of
p63 and AMACR to the tissue. This was followed by simultaneous mix
of polymers anti mouse HRP and anti rabbit AP and finally sequential
application of HRP substrate DAB and AP substrate fast red giving
brown and red colors. In protocols using sequential antibodies, the
order of primary antibodies is nuclear markers before membranous or
cytoplasmic markers.

The most important hallmark of prostatic malignancy is the loss of
basal cells. Immunohistochemistry strongly supports the diagnosis of
malignancy by the absolute absence of basal cell markers. The known
basal cell cytokeratins (CK 5/6, CK14, CK HMW) and p63 can be used
as basal cell markers. AMACR (Alpha-methylacyl-CoA racemace) a
positive marker of malignancy complements basal cell markers which
stain negative in carcinomas. **

In this study p63 was very sensitive and is seen to be positive in all
normal and benign areas in the myoepithelial cells while not seen in
any malignant areas. However in 2 cases aberrant epithelial nuclear
and cytoplasmic positivity was seen in the normal and benign
areas(4%). This has been have seen as a nonspecific background
cytoplasmic staining for p63 from more than the occasional laboratory,
and could be attributed due to improper antibody titration or possible
improper clone selection."” The presence of p63 in malignant areas in
occasional epithelial cells both in nucleus (2 cases) and in the
cytoplasm (1 case) was noted. This aberrant diffuse expression of p63
in acinar adenocarcinomas create unique problems." The total absence
of other basal markers can help in these aberrant cases."”

AMACR was not be specific as it is expressed both in the benign and
malignant areas in our study. However the intensity and degree of
expression in terms of percentage of area of expression is lesser in the
normal or benign areas compared to malignant areas. The study also
showed more of apical positivity than cytoplasmic positivity in
malignant areas as compared to benign areas. AMACR is a known to
lack specificity and in about 20% of small foci of adenocarcinoma on

needle biopsy be negative."™"*

In practice a suspicious glandular focus that satisfies the criteria of
carcinoma on histology and also is negative for basal cell markers can
still be diagnosed as adenocarcinoma even though the AMACR
reactivity is negative. A double immunohistochemistry with a positive
and negative marker like in this study with p63 and AMACR helps
demonstrate this concept and especially helps in decision making in
small biopsies. The challenges of small biopsies of loss of tissue or
more importantly an area of concern can be addressed by dual staining.
In the era of molecular diagnostics tissue is the issue as not only
diagnosis is important but also availability of tissue for further
molecular analysis is of paramount importance.

Immunohisto chemistry no doubt has contributed to diagnostic
pathology and also in prostate pathology. Double immunohisto
chemistry in pathology in the new era of molecular pathology is a step
in the right direction as it undoubtedly increases diagnostic certainty as
well as conserves tissue for further analysis.
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