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Abstract

Background: To assess utility of immunohistochemical marker prostein for
evaluation of primary and metastatic prostatic carcinomas. Methods: Fifty-
six samples of clinically suspected carcinoma prostate was included.
Immunohistochemistry (IHC) was performed for assessment of Prostein
(P501S). The intensity of positivity was scored from 0 to 3 as follows: score
0 = non-stained; score 1 = weak; score 2 = moderate; and score 3 = strong.
The percentage of positively stained cells for each staining intensity was
estimated in the respective lesions. Results: Age group 18-28 years
comprised of 6 patients, 28-38 years had 12, 38- 48 years had 16 and >48
years had 22 cases. Type of cases were normal prostatic epithelium in 11,
benign prostate hyperplasia in 23, HGPIN in 10, primary prostatic
adenocarcinoma in 7 and metastatic prostatic adenocarcinoma in 5 cases.
Prostein expression was seen in 100% in normal prostatic epithelium with
intensity score of 1.8-2.1, benign prostate hyperplasia having 2-2.7, HGPIN
with 2-2.3, primary prostatic adenocarcinoma having 1-1.6 and metastatic
prostatic adenocarcinoma with 0.8-1.4 intensity score. Conclusion: Prostein
is a new prostate specific marker which showed 100% sensitivity and

Published: 22 December 2021

specificity to identify normal and prostatic lesions.

Keywords:- Benign prostate hyperplasia, Prostein, Primary prostatic adenocarcinoma.

INTRODUCTION

Prostate cancer is the second most frequently
diagnosed cancer as well as the sixth leading
cause of death in males with increasing
incidence worldwide. Several Indian registries
have revealed an increasing trend in the
incidence of prostate cancer and the mean
annual percentage change has ranged from 0.14
to 8.6%.[

In the earlier stage of advanced prostate cancer,
malignant cells shed from the primary tumor
migrate locally, invade blood vessels, and may
disperse widely in the body.[2] Prostate cancer
cells that spread out of the prostate show an
exquisite tropism for the bone. In one autopsy
study, approximately 90.1% of the men who
had died with hematogenous metastases of
prostate cancer were diagnosed with bone
metastases.3] Based on the “seed and soil”
theory proposed by Paget, the growth of tumor
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foci tends to be the direct result of a specific
organ’s microenvironment. Prostate cells
(“seeds”) in the bloodstream need to settle in an
appropriate “soil”, thus they preferentially
migrate to bone. These malignant cells invade
and eventually proliferate in the bones of the
axial skeleton, such as the ribs, pelvis, and
spine, where red marrow is most abundant.[!

The diagnosis of prostatic adenocarcinoma on
histopathology depends on architectural and
cytomorphological features supported by
immunohistochemistry (IHC).5l The utility of
IHC in prostate cancer is primarily for
confirming the diagnosis of carcinoma in biopsy
material containing atypical glands. In addition,
IHC helps confirm the prostatic origin of the
tumor in the primary or metastatic setting of
high-grade prostatic adenocarcinoma and
differentiate =~ that  from  non-prostatic
carcinomas. The new IHC markers include
prostein (P501S) and NKX3.[8! Prostein (P501S)
is a prostate-specific 553 amino acid protein
identified by complementary DNA (cDNA)
subtraction. It is an organ-specific marker for
benign and malignant prostatic epithelial cells.
Its expression is restricted to prostatic tissues
and unrelated to Gleason grade. It shows
characteristic diffuse granular cytoplasmic
(Golgi) staining and provides an additional
valuable IHC marker for detection of metastatic
prostatic carcinoma.lZl Considering thus, the
present study was undertaken with the aim to
assess diagnostic utility of
immunohistochemical marker prostein for
evaluation of primary and metastatic prostatic
carcinomas.

MATERIAL AND METHODS

A total of fifty- six samples of clinically
suspected carcinoma prostate was included in
the study. The study was approved from
institutional ethical clearance committee.

The samples were obtained using both primary
(core biopsy, transurethral resection of the
prostate  [TURP] and radical cysto-
prostatectomy) and metastatic sites. Data such
as demographic and clinical were retrieved.
Ultrasound (US) or magnetic resonance
imaging (MRI) data and serum PSA values were
obtained. Immunohistochemistry (IHC) was
performed for assessment of Prostein (P501S).
The intensity of positivity was scored from 0 to
3 as follows: score 0 = non-stained; score 1 =
weak; score 2 = moderate; and score 3 = strong.
The percentage of positively stained cells for
each staining intensity was estimated in the
respective lesions. Results of the study was
clubbed together and were subjected for
statistical inference. P value less than 0.05 was
considered significant.

RESULTS

Age group 18-28 years comprised of 6 patients,
28-38 years had 12, 38- 48 years had 16 and >48
years had 22 cases.

Type of cases were normal prostatic epithelium
in 11, benign prostate hyperplasia in 23, HGPIN
in 10, primary prostatic adenocarcinoma in 7
and metastatic prostatic adenocarcinoma in 5
cases.

Prostein expression was seen in 100% in normal
prostatic epithelium with intensity score of 1.8-
2.1, benign prostate hyperplasia having 2-2.7,
HGPIN  with 2-2.3, primary prostatic
adenocarcinoma having 1-1.6 and metastatic
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prostatic adenocarcinoma with 0.8-1.4 intensity
score.

Table 1: Distribution of patients based on age

Age group (Years) Number P value
18-28 6 <0.05
28-38 12
38-48 16
>48 22
Table 2: Type of cases
Type of cases Number P value
Normal prostatic epithelium 11 <0.05
Benign prostate hyperplasia 23
HGPIN 10
Primary prostatic adenocarcinoma 7
Metastatic prostatic adenocarcinoma 5
Number
25
20
15 11 10
10 Z -
5 § o
u MNorma Benign prostate HGPIM Primary M etastaric
prostatic hy perplasa prostatic prostatic
epithelium adenocar cinoma adenocarcinoma
Figure 1: Type of cases
Table 3: Expression of Prostein in various lesions
Type of cases Prostein Intensity score
Normal prostatic epithelium 100% 1.8-2.1
Benign prostate hyperplasia 100% 2-2.7
HGPIN 100% 2-2.3
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Primary prostatic adenocarcinoma

100%

1-1.6

Metastatic prostatic adenocarcinoma 100%

0.8-1.4

DISCUSSION

During metastatic bone disease, the interaction
between tumor cells with osteoblasts and
osteoclasts elicits an osteolytic, osteoblastic, or
mixed bone response. A purely osteolytic
response is characterized by the destruction of
normal bone attributable to the occurrence of
osteoblast inactivation as well as osteoclast
recruitment and activation in the tumor-bone
microenvironment.l8] Osteolytic lesions are
characterized by soft sections of damaged bone
resulting from an osteolytic response that can
cause bone pain and fractures. A purely
osteoblastic response refers to the deposition of
new bone due to the new bone formation which
is not preceded by bone resorption.l
Osteoblastic  lesions, resulting from an
osteoblastic response, are depositions of
mineralized or calcified bone into the tissue
lesions. A mixed bone response is a condition
whereby an individual experiences a
combination of both osteolytic and osteoblastic
components.[l9 The present study assessed
diagnostic utility of immunohistochemical
marker prostein for evaluation of primary and
metastatic prostatic carcinomas.

Our study revealed that Age group 18-28 years
comprised of 7 patients, 28-38 years had 12, 38-
48 years had 16 and >48 years had 22 cases.
Garudadri et al,[11l studied the expression of
prostein in normal, benign, and malignant
(primary and metastatic) lesions with particular
emphasis on its utility in the differential
diagnosis of poorly differentiated and
metastatic prostatic adenocarcinoma along with

a standard panel of IHC markers. All samples
from patients with clinically suspected
carcinoma prostate from both primary and
metastatic sites were included in the study.
Prostein showed a 100% sensitivity and
specificity to identify normal prostatic
epithelium, benign and premalignant lesions,
and prostatic adenocarcinoma. Prostein showed
a specificity of 100% in differentiating prostatic
carcinoma from poorly differentiated urothelial
carcinoma and in differentiating metastatic
prostatic carcinoma from adenocarcinoma of
non-prostatic origin.

Our results showed that type of cases were
normal prostatic epithelium in 11, benign
prostate hyperplasia in 23, HGPIN in 10,
primary prostatic adenocarcinoma in 7 and
metastatic prostatic adenocarcinoma in 5 cases.
Yi et al,[2] studied the expression of PSA and
prostein in 54 metastatic prostatic carcinomas
(30 lymph nodes and 24 distant metastasis),
where PSA was expressed in 87% and prostein
in 86.7% of samples. The mechanisms
responsible for the diminished expression of
P501S in metastatic prostatic carcinomas are
unknown but could be similar to those for PSA.

We observed that Prostein expression was seen
in 100% in normal prostatic epithelium with
intensity score of 1.8-2.1, benign prostate
hyperplasia having 2-2.7, HGPIN with 2-2.3,
primary prostatic adenocarcinoma having 1-1.6
and metastatic prostatic adenocarcinoma with
0.8-1.4 intensity score. Queisser et al,[13] showed
sensitivity of PSA, PSMA, and androgen
receptor to be 97%, 94%, and 91%, respectively
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and concluded that sensitivity can be increased
up to 98% to 100% with the combined use of
PSMA and P501S. Srinivasan and Parwani,[14]
studied 132 patients with high-grade UC and 23
patients of prostatic carcinoma with p63 and
P501S. They observed that p63+/P501S-
immunoprofile had 90% sensitivity and 100%
specificity for UC and p63-/P5015+
immunoprofile had 96% sensitivity and 100%
specificity for prostatic carcinoma. Chuang et
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