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ABSTRACT

Aims and Objective: In recent period, basal cell markers high molecular weight cytokeratin (HMWCK), P63 and prostate biomarker
AMACR have been used as adjuvant to morphology in diagnostically challenging cases with a very high sensitivity and specificity.
Materials and Methods: In this prospective study, total of 80 cases including 40 cases of malignant lesions and 40 cases of benign
lesions of the prostate were taken. Tumor grade was determined according to Gleason’s grading system. AMACR, HMWCK, P63
expressions were determined by immunohistochemical staining. Results: This study showed AMACR had a sensitivity of 90%,
specificity of 100%. AMACR was not expressed in any of the 40 cases of benign lesions of the prostate while in malignant lesions of
prostate it was expressed in 36 of 40 (90%) cases; 15 of 16 (93%) of well-differentiated carcinoma were positive for AMACR expression,;
17 of 19 (89.47%) moderately differentiated and 4 of 5 (80%) cases of poorly differentiated tumors were positive for AMACR. There
was statistically significant difference in expression of AMACR between benign and malignant lesions of the prostate (P = 0.001).
In benign lesions, HMWCK and P63 were expressed in all the 40 (100%) cases, while in malignant lesions of prostate it was not
expressed in any of the (0%) case. AMACR expression was not seen in any of the benign lesion. Out of 40 malignant cases, 4 cases
were negative for AMACR, HMWCK and P63, 36 cases were positive only for AMACR, but no case was positive for HMWCK and P63.
Conclusions: As an adjunct to biopsy, AMACR, HMWCK and P63 have potential for combating diagnostically challenging cases.
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Introduction malignant glands.”! There are many benign mimickers of prostate

malignancy such as adenosis (ADEN), atrophy, pattial attophy."

Prostate cancer is globally the SCCOHd most frequently diagnosed In such cases, over diagnosis may cause unnecessary treatment

cancer and thC SiXth leading cause Of cancer death in males, of men Without prostate cancer and 1ead to incondnence or

accounting for 14% (903,500) of new cancer cases and
6% (258,400) of cancer deaths in male since 2008.!% Tissue
examination of a prostate is mandatory for the diagnosis of
prostate cancer. However, tissue diagnosis can be difficult and
inaccurate if the cancer focus is very small (<1 mm) because the
establishment of a pathologic diagnosis requires the presence
of combination of multiple histological features of tumor cells
such as pattern of growth, nuclear atypia, absence of basal
cells, and the presence of characteristic extracellular material in
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impotency. Under diagnosis affects the prognosis of patient.
Unfortunately, there is small but significant error rate in the
pathologic diagnosis of prostate cancer in general practice,
because of limited biopsy specimen. The accuracy of pathologic
diagnosis of prostate cancer may be improved by the application
of a more objective and reliable tumor-specific marker. PSA is not
a cancer-specific marker, as it is present in benign and malignant
prostatic epithelial cells.”! Basal cells are absent in prostate
adenocarcinoma, high-molecular-weight cytokeratin (34fE12)1%7
and P63F " immunostains specific for basal cells have been used
for the diagnosis of prostate cancer. The identification of the
basal cells of prostate glands indicates the presence of benign
glands.P! However, a limitation of using this negative marker for
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the diagnosis of carcinoma is that basal cells can have a patchy or
discontinuous distribution in some benign lesions (i.e. adenosis).
Consequently, negative staining for basal cell staining in a few
glands suggestive of cancer is not proof of their malignancy.!

A positive immunohistochemical marker specific for prostate
cancer along with negative basal cell marker with proper
histopathological examination would therefore be of great
value in increasing the level of confidence required to
establish a definitive malignant diagnosis. Amethylacyl CoA
racemase (AMACR), a new potential prostatic adenocarcinoma
specific marker, has been reported to have sensitivity ranging
from 82% to 100% trespectively.l'"'
out with the aim to evaluate the expression of AMACR in
prostate cancer and its correlation with Gleason grade.

The present study is carried

Materials and Methods

Case selection

This study was conducted in the Department of Pathology during
the period from 2016 to 2018. In this prospective study, total of
80 cases including 40 malignant lesions and 40 benign lesions of
the prostate were taken. Two trained pathologist evaluated the
prostate adenocarcinoma and benign prostatic hyperplasia cases
and confirmed the diagnosis. In our study, Hematoxylin and
Eosinis gold standard. Confirmed case of prostate carcinoma and
benign prostatic hyperplasia subjected to immunohistochemistry
evaluation. The tissue samples obtained during transurethral
electro resection, needle biopsies were considered. Inadequate
biopsies and cases with marked inflammation were excluded.
Brief clinical data were noted from case records.

Morphological evaluation

Prostate fragments were fixed in 10% formalin, paraffin-embedded,
sectioned and standard H and E stained sections were studied under
the light microscope and classified into benign and malignant lesions.
Carcinoma cases were histologically graded according to Gleason’s
grading system, and Gleason’s score was noted (well differentiated
6, moderately differentiated 7, poorly differentiated 8-10).
Associated prostatic tissue changes, such as tumor invasion, prostatic
intraepithelial neoplasia (PIN), prostatitis, and others if any, were
also analyzed. Special stain used as per requirement.

Immunohistochemical analysis

Immunohistochemistry (IHC) profile of the tumor was
assessed by subjecting one section each from a representative
block to AMACR/P504S and HMWCK, P63 immunostain.
Immunohistochemistry was performed on 4 iim thick sections from
10% formalin-fixed paraffin—embedded specimens, according to the
streptavidin-biotinimmunoperoxidase technique (Dako-cytomation).
Positive and negative controls were run simultaneously.

Positive staining for AMACR pertained to dark diffuse or
granular, cytoplasmic or luminal, but circumferential. The

percentage positivity was graded from 0 to 3+ as follows:
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0% cells (0+, negative), 1%-10% cells (1+, mild), and
11%-50% cells (24, moderate), >51% cells (3+, strong). The
adjacent benign glands should not show more than weak,
partial (no circumferential) staining if any. Negative staining
pertained to no staining or focal, weak non-circumferential
fine granular stainingl®, whereas in case of HMWCK:
Cytoplasmic positivity/negative and continuous/discontinuous.®
Immunostaining for p63 was interpreted as positive/negative
and continuous/discontinuous. Positive staining was defined as
positive staining of nuclei of basal cells.”!

Statistical analysis

The data were entered into excel sheet and statistical analysis of
data was performed using Chi-squate test and Fisher exact test
whichever was appropriate. The correlation between Gleason’s
grade and IHC expression was analyzed using the Chi-square
test with an accompanying P value.

Results

Total cases with age group

The age group of prostate adenocarcinoma cases ranged from
42 to 84 years with mean age of 65 years. Patient with benign
lesion of the prostate were in the age range of 41-80 years with
mean age of 05 yeats.

Gleason’s grade

Among all the 40 prostatic adenocarcinoma case studied the
most common Gleason score 7 in 19 cases constituting 47.5%,
followed by score 6 in 16 cases constituting 40%, score 8 in
4 cases constituting 10%, score 9 in 1 case constituting 2.5%. The
Gleason scores were 3 + 3(6) N = 106), 4 + 3(7) (N = 19), and
4+ 48) N=4)5+ 4(9) (= 1). Out of 40 cases, 19 (47.5%)
were moderately differentiated (Gleason score 7), 5 (12.5%) were
pootly differentiated (Gleason score 8—10), and 16 (40%) were
well differentiated (Gleason scotre 2-0).

Alpha-methyl acyl-coenzyme A racemase
immunoreactivity

AMACR was not expressed in any of the 40 cases of benign
lesions of the prostate while in malignant lesions of prostate
it was expressed in 36 of 40 (90%) cases. AMACR expression
was significantly up-regulated in malignant lesions of the
prostate (P < 0.001) as compared to benign prostatic lesions.
Out of 16 cases of well-differentiated tumors, 7 (43.75%)
cases showed 2+ positivity, while other 8 (50%) cases showed
3+ positivity: One case negative (6.25%). Out of 19 cases of
moderately differentiated tumor, 9 (47.36%) cases revealed
3+ positivity while 5 cases (26.31%) revealed 2+ positivity
followed by 2 (10.52%) cases with negative staining, and
3 (15.78%) cases with 1 + positivity. Out of 5 cases of pootly
differentiated tumors, 3 cases (60%) revealed 3+ positivity
followed by 1 (20%) cases with 1+ positivity, and 1 (20%)
case with negativity. AMACR positivity was shown in poorly
differentiated carcinoma.
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[Figure 1] as well as in moderately differentiated carcinoma
[Figure 2]. AMACR stain negative and grade wise positive
in [Figure 3]. Statistically significant correlation was not observed
between AMACR expression and Gleason’s grade of malignant
lesions of the prostate (P = 0.88) [Table 1].

High molecular weight cytokeratin and P63
immunoreactivity

In benign lesions, HMWCK and p63 was expressed in all the
40 (100%) cases while in malignant lesions of prostate it was not
expressed in any of the (0%) cases [Figure 1 and 2c, d]. There was
statistically significant difference in staining of HMWCK and p63
between cases of benign and malignant lesions prostate, indicated
by P = 0.001. Of 40 benign cases, BPH revealed continuous
staining pattern in all cases.

PIN staining

Low-grade PIN (LPIN) associated with one case of BPH showed
grade 2 + positivity with AMACR and revealed discontinuous
staining pattern with HMWCK and P63. We did not get cases
of high-grade PIN.

Discussion

The arrival of prostate-specific antigen screening has led to
a significant increase both in the number of prostate needle
biopsies performed and in the number of difficult biopsies
with limited amount of cancer. The diagnosis of prostate
cancer when only few malignant glands are present on small
prostatic specimen is one of the major diagnostic challenges
in surgical pathology. There are several histological benign
mimics of cancer.”! Diagnostic difficulty in indeterminate cases
concerns 1.5%-9% of prostate biopsy with potential liability
for pathologists.® AMACR/P504S is used as a positive marker

Figure 1: Carcinoma prostate: poorly differentiated. Comparison
of hematoxylin and Eosin (a), AMACR (b), HMWCK (c), and
P63 (d). Staining in serial sections of a small focus of prostatic
Adenocarcinoma. (b) Diffuse intense cytoplasmic staining of
the neoplastic glands with AMACR. The diagnosis of prostatic
adenocarcinoma was confirmed by the negative basal cell staining
with both HMWCK (c) and P63 (d). (x10)

Journal of Family Medicine and Primary Care

for prostate cancer in conjunction with morphology and a basal
cell-specific marker. Using AMACR as a positive marker alone
might be misleading because the weak expression of AMACR
might be seen in benign glands and expression of AMACR is
also seen in HGPIN and AAH.Pl Therefore, using AMACR as a
positive marker along with a basal cell-specific negative marker,
HMWCK (34BE12) and P63 will enhance diagnostic accuracy

in prostate cancer and reduce the chance of misdiagnosis.F!"!

The results of our study of age distribution among benign and
malignant lesions of prostate are almost similar to the results of
previous studies, which showed that cases of malignant lesions
of prostate progressively rise after the age of 50 years with a
1) Patients with prostate
cancer were in the higher age group as compared to patients

peak incidence at and above 70 years.
with benign lesions.

Results of our study showed that Gleason score 6 and 7 as
the most common pattern. The results of our study quite
close to study done by Jain, e# /. and Djavan e7 a/. which states
Gleason scote 6 as the commonest pattern.l*' In our study,
maximum number of cases, that is, 47.50% were moderately
differentiated (Gleason score 7), followed by well differentiated,

Table 1: Frequency of AMACR expression in relation to
tumor differentiation and Gleason grade (n=40)

AMACR Gleason grade (%) Total
expression (%) Well Moderately Poorly
differentiated differentiated differentiated
tumors tumor tumor
0 (0) 1 2 1 4
1+ (1-10) 0 3 1 4
2+ (11-50) 7 5 0 12
3+ (>51) 8 9 3 20
Total 16 19 5 40

Sl d S £
Figure 2: Carcinoma prostate: moderately differentiated. Comparison
of hematoxylin and eosin (a), AMACR (b), HMWCK (c), and
P63 (d). Staining in serial sections of a small focus of prostatic
adenocarcinoma. (b) Diffuse intense cytoplasmic staining of
the neoplastic glands with AMACR. The diagnosis of prostatic
adenocarcinoma was confirmed by the negative basal cell staining
with both HMWCK (c) and P63. (d) (x10)
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that is, 40% (Gleason score 3—06), and poortly differentiated that
is, 12.5% (Gleason score 8-10). The results were in the similar
line with the observations of Gleason who noted that majority of
cases of malignant lesions of the prostate were of intermediate
[18]

grade.

In the present study, AMACR expression was significantly
expressed in prostate cancer (P = 0.001) as compared with
benign prostatic lesions. The sensitivity of AMACR is 90% and
specificity is 100% in our study. This finding was in agreement
with Jian e al., Luo et al., Rubin et al., Magi-Galluzi et al., and
Moliniie ef al., who also found that this marker was highly
expressed in prostate cancer as compared with benign lesions of
prostate (P < 0.001).1"'9 Similatly above study showed sensitivity
of 82%-100% and specificity of 80%-100%. Our findings
of sensitivity and specificity of AMACR are similar to above
studies."" Jiang ¢# a/. and Rashed ez a/. also observed statistical
significant (P < 0.001) difference in AMACR index between
benign and malignant prostatic lesions.!'*!!

Jiang ez al. also reported strongly 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.""! With respect to staining
amount, Luo ¢/ al. reported that both invasive carcinoma and
HGPIN had higher IHC staining scores than normal prostate
epithelium; however, the score for carcinoma was significantly
higher than that for HGPIN.I' Similar results wete also reported
by Rubin e/ 2/

The present study revealed no statistically significant correlation
between AMACR positivity and Gleason’s grade (P = 0.88)
which was in concordance with studies by Jain e a/. and Rubin
et al. (P> 0.05)." In our study, four cases were negative for
AMACR. Negative staining in prostate adenocarcinoma can be
explained by heterogeneous expression of AMACR in prostate
cancer. Heterogeneousity refers to different AMACR staining
intensities were associated with different Gleason patterns
or grades within tumor. In 2007, Murphy e# 4/. in their study

Figure 3: Section of prostatic adenocarcinoma: (a) Negative staining
for AMACR. (b) Grade | positivity for AMACR. (c) Grade Il positivity
for AMACR. (d) Grade Ill positivity for AMACR. (x40)
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showed a striking finding was that a significant proportion of
tumors (38%) showed heterogenecous AMACR expression, with
28% of positive cases showing weak or absent staining in over
half of the tumor.!")

Molinié ez al. showed AMACR reacted with only 2% of normal
glands (4/260) with a focal weak staining, and 97% of prostatic
cancer showed AMACR over expression with a heterogeneous
staining pattern from weak (30%) or moderate (31%)
to strong (36%) intensity, independently of the Gleason
scote (P = 0.29), and the fixative technique (P = 0.27).1" Luo ¢/ al.
gave AMACR mean IHC scores for stratified by Gleason score,
and pathological stage and noted no relation between AMACR
IHC score and Gleason grade, pathological stage, patient age, or
preoperative serum PSA (all P = 0.05).1 Beach e7 a/. also found
82% AMACR/P504S expression in prostate cancer whatever the
morphological aspect and Gleason score or additional treatment

such as hormone therapy or radiotherapy.”

The most commonly used basal cell-specific markers in
prostate cancer are HMWCK and P63. HMWCK and P63
show continuous, intact, circumferential staining of basal
cells in benign lesion but discontinuous staining in malignant
lesions. In our study of benign lesions, HMWCK and P63 was
expressed in all the 40 (100%) cases while in malignant lesions
of prostate it was not expressed in any of the (0%) case. There
was statistically significant difference in expression of HMWCK
and P63 between cases of benign and malignant lesions prostate,
indicated by P = 0.001. Similar findings were seen in the study
by Shah ez al., Singh et a/F572122 In our study, all cases were of
benign prostatic hyperplasia.

In our study, all 40 benign lesions were positive for HMWCK
and P63. No benign lesion was positive for only AMACR or
AMACR, HMWCK and P63. Out of 40 malignant cases, 4 cases
were negative for AMACR, HMWCK and P63, 36 cases were
positive only for AMACR, but no case was positive for HMWCK
and P63 [Table 2]. These data suggest that positive cancer
specific marker AMACR along with negative basal cell marker
can increase the level of confidence in establishing a definitive
diagnosis of prostate adenocarcinoma on limited biopsy.

Nowadays, fruitful health policy of government resulted in
more access of urological health services at primary care
level. For early detection purpose, the use of prostate-specific
antigen (PSA)-based screening and digital rectal examination

Table 2: AMACR/HMWCK and P63 status

AMACR/HMWCK and P63 No of cases (n=80)  Percentage
status Benign  Malignant

(40) (40)
AMACR+/HMWCK and P63+ 0 0 0
AMACR+/HMWCK and P63- 0 36 45
AMACR-/HMWCK and P63+ 40 0 50
AMACR-/HMWCK and P63- 0 4 5
Total 40 40 100
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have resulted in the increased number of prostate biopsy with
minimal prostate adenocarcinoma and benign mimics of prostate
adenocatcinoma.! Immunohistochemistry with positive AMACR
marker with negative basal cell marker HMWCK and P63 help in
combating diagnostically challenging cases of minimal prostate
adenocarcinoma. There by affecting the prognosis of patient.

Conclusion

Hence, we conclude that though histopathological examination
is the gold standard, AMACR with positive marker and
HMWCK, P63 negative marker in combination will enhance the
diagnostic accuracy in prostate cancer and reduce the chance of
misdiagnosis.
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