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Relationship between AMACR (Alpha Methyl Acyl CoA Racemase/P504S)
Staining Intensity and Histopathological Gleason Grading of Prostatic
Adenocarcinoma
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Abstract

Background: Prostate cancer is the fourth most commonly occurring cancer overall and fifth
leading cause of cancer related death among male worldwide. Gleason grading system composed
of 5 prognostic grade groups based on glandular architecture and microscopic appearance of
prostatic adenocarcinoma. Sometimes, for confirmation of prostatic cancer specific single
histological feature is not adequate. AMACR is a positive diagnostic marker specific for prostatic
adenocarcinoma. This study focuses on AMACR expression in prostatic tumors and evaluate its
correlation with histopathological grading.

Methods: Twenty-Four prostatic needle biopsies and 26 transurethral resection of prostate
specimens were included in this cross-sectional study conducted in Sir Salimullah Medical College
from January, 2019 to December, 2020. Specimens were processed routinely for Haematoxylin
and Eosin followed by immunohistochemistry for AMACR. Histopathological and
immunohistochemical results were analyzed. Statistical analysis was done using Statistical Package
for Social Sciences version 22.

Results: Among the 50 histopathologically diagnosed cases 20 were diagnosed as prostatic
adenocarcinoma, 2 were diagnosed as suspicious for malignancy and 28 were diagnosed as nodular
hyperplasia of prostate. All 28 cases of NHP showed negative AMACR expression. Among the 20
prostatic adenocarcinoma cases, all showed positive AMACR expression in various intensity.
Between the 02 suspicious for malignancy cases, one showed positive expression for AMACR.
This case was later confirmed as HGPIN. Another case was negative for AMACR and turned out
equivocal later. AMACR showed statistically significant value (p<0.05) in prostatic
adenocarcinoma. It has been shown that there is no relation between AMACR staining intensity in
adenocarcinoma cases with histopathological grading which was also proved by statistically
nonsignificant (p>0.05) value.

Conclusion: Histopathology is the gold standard for diagnosing prostatic cancer. AMACR helps in
confirming the diagnosis of prostatic adenocarcinoma. Gleason score has no correlation with the
intensity of AMACR staining.
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Keywords: AMACR- Alpha Methyl Acyl Coenzyme-A Racemase, PAC- Prostatic
adenocarcinoma, NHP- Nodular Hyperplasia of Prostate, [HC- Immunohistochemistry.

1.

2.

5.

6.
7.

*Dr. Suriya Haque, Pathologist, Shaheed Tajuddin Ahmad Medical College and Hospital, Gazipur.
suriya.haque2@gmail.com

Dr. Nazneen Naher Aymon, Associate Professor, Department of Pathology, Shaheed Tajuddin Ahmad Medical
College, Gazipur.

Dr. Jesmin Naz Ferdous, Associate Professor (C.C), Department of Pathology, Sir Salimullah Medical College,
Dhaka.

Dr. Zubaida Islam, Assistant Professor, Department of Pathology, Ad-Din Women’s Medical College, Bara
Moghbazar, Dhaka.

Dr. Sabera Pervin Ripa, Assistant Professor, Department of Pathology, City Medical College and Hospital,
Gazipur.

Dr. Sharmistha Dey, Clinical Pathologist, Department of Pathology, Kurmitola General Hospital, Dhaka.

Dr. Nondita Mudi, Lecturer, Department of Pathology, Shaheed Suhrawardi Medical College and Hospital, Dhaka.

*For correspondence

Journal of Histopathology and Cytopathology, 2022 Jul; 6 (2): Page 81



Introduction

AMACR (Alpha Methyl Acyl CoA
Racemase/P504S) is a mitochondrial and
peroxisomal enzyme protein involved in beta-
oxidation of dietary branched-chain fatty
acids and fatty acid derivatives (including bile
acid intermediates), that has been shown to be
increased at both the mRNA and protein
levels in prostatic adenocarcinoma. It
positively stains prostatic adenocarcinoma.’
AMACR gives negative expression in normal
prostatic tissue and nodular hyperplasia of
prosta‘[e.2

Prostate cancer is the second most commonly
occurring cancer in male worldwide. In
Bangladesh, 1.5% new cases of prostatic
malignancy were diagnosed in 2018. Death
rate was 1.6%. Five years prevalence rate of
all ages of prostate cancer in Bangladesh was
4.63 in 2018.°

Prostatic carcinomas can be divided into two
major histologic categories: acinar and ductal.
The large majority of the tumors are acinar.’
In 1966, Dr. Donald Gleason’
devised grades of 1 - 5, based on glandular
architecture and microscopic appearance, that
were shown to predict outcome in prostate
cancer. In 2014, the ISUP and World Health
Organization adopted a grading system
composed of 5 prognostic grade groups
started from grade group 1 comprising (343 =
6).® Gleason grades 1 and 2 were no longer
recommended for use, since those patterns of
cancer have an outcome not different from
grade 3.

There is no association with AMACR staining
intensity and histopathological Gleason
grading of prostatic adenocarcinoma.®

In this study expression of AMACR in
prostatic lesions, evaluation of its diagnostic
implication and association with
histopathological grading has been done.
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Methods

Histopathologically diagnosed cases of
prostatic benign, malignant and suspicious for
malignancy lesions of (>50) years male
patients were included in this cross-sectional
study conducted in Sir Salimullah Medical
College from January, 2019 to December,
2020. Twenty-Four prostatic needle biopsies
and 26 transurethral resection of prostate
specimens were included. Sampling technique
was purposive and convenient. Specimens
were processed routinely for Haematoxylin
and Eosin stain and analyzed under
microscope. Carcinoma  cases were
histologically graded as Gleason scoring
system and 2014 WHO/ISUP consensus
conference criteria for grading of prostate
cancer. Immunohistochemistry for AMACR
were performed and results were analyzed in
Square Hospital, Dhaka. Interpretation,
statistical analysis and evaluation and
correlation with histopathological grading
were done.

Interpretation of Immunohistochemistry
AMACR: Positive staining for AMACR
pertained to dark diffuse or granular,
cytoplasmic or luminal, but circumferential.
The percentage of positivity were graded
from 0+ to 3+ as follows: 0% cells (o,
negative), 1-10% cells (1+, mild), 11-50%
cells (2+, moderate), >50% cells (3+, strong)
(Rathod et al., 2019).” The adjacent benign
glands did not show any staining for
AMACR. Negative staining pertained to no
staining or focal, weak noncircumferential
fine granular staining.

Results

This cross-sectional study was conducted on
50 histopathologically diagnosed prostatic
tumor patients. Among them 20 (40.0%)
cases were diagnosed as  prostatic
adenocarcinoma, 28 (56.0%) cases nodular
hyperplasia of prostate (NHP) and 2 (4.0%)
cases were diagnosed as suspicious for
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malignancy. According to modified Gleason
grade group it was observed that majority
cases 9 (45%) belonged to grade group 4, 6
(30.0%) cases belonged to grade group 1 and
5 (25.0%) cases belonged to grade group 3
(Table I).

Table I:
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Distribution of the cases

of

histopathologically =~ diagnosed  prostatic

adenocarcinoma according to 2014
WHO/ISUP modified Gleason grade group
(n=20)

Modified Gleason grade Group Number %
Grade group 1 6 30.0
Grade group 2 0 0.0
Grade group 3 5 25.0
Grade group 4 9 45.0
Grade group 5 0 0.0

Table II: Association of AMACR expression with different histopathological diagnosis of prostatic

lesions (n=50)

AMACR expression Histopathological diagnosis p value
NHP Adenocarcinoma Suspicious
(n=28) (n=20) (n=2)
n % n % n %
Negative 28 100.0 0 0.0 1 50.0
Mildy positive 0 0.0 6 30.0 0 0.0 0.001°"
Moderately positive 0 0.0 10 50.0 1 50.0 ’
Strongly Positive 0 0.0 4 20.0 0 0.0
Total 28 100 20 100 2 100
s=significant™®
p value reached from Chi-square test
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Figure 1. Scatter diagram showing a shaky linear Spearman’s rank correlation between Gleason

grade group and AMACR expression in adenocarcinoma cases (n=20).
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Figure 2. Prostatic adenoinoma, Gleason
score (4+4) = 8/10, grade group 4 (Case no. 4,
H&E, 40x)
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Figure 5. Moderate AMACR expression in
PAC, Gleason score (4+3) =7/10, grade group
3 (Case no. 43, 40x)

Figure 3. Strong AMACR expression in PAC,
Gleason score (4+4) = 8/10, grade group 4
(Case no. 4, 40x)
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Figure 4. Prostatic adenocarcinorfla, Gleason
score (4+3) = 7/10, grade group 3 (Case no.
43, H&E, 40x)

Figure 6. Prostatic adenocarcinoma, Gleason
score (4+3) = 7/10, grade group 3 (Case no. 8,
H&E, 40x)

ACR expreésioh in PAC,
Gleason score (4+3) = 7/10, grade group 3
(Case no. 8, 40x)
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Figure 8
score (3+3) = 6/10, grade group 1 (Case no. 5,
H&E, 40x%)
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Figure 9. Moderate AMACR expression in
PAC, Gleason score (3+3) = 6/10, grade
group 1 (Case no. 5, 40x)

Among 50 cases 28(100%)
histopathologically diagnosed NHP cases
became negative and 20(100%)

adenocarcinoma cases became positive on
AMACR expression. Among the suspicious
for malignancy case 1(50%) gave negative
expression and another 1(50%) gave
moderately positive expression. The p value
reached from Chi-square test and the
difference  was statistically  significant
(p<0.05) (Table II).

A Scatter diagram showed a shaky linear
Spearman’s rank correlation between Gleason
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grade group and AMACR expression in
adenocarcinoma cases. Here, r = 0.298
indicates a minimal, weak relationship and p
= 0.204 indicates the difference was not
statistically significant (p>0.05) (Figure 1).

Discussion

This cross-sectional study was carried out
with an aim to determine the expression of
AMACR to observe the diagnostic role of this
immune marker in patients with prostatic
tumors for confirmation of malignancy and to
evaluate its correlation with histopathological
grading.

A total of 50 male patients of (>50) years with
prostatic tumor diagnosed histopathologically
in the pathology departments of Sir
Salimullah Medical College and National
Institute of Kidney Disease and Urology;
Dhaka during 1*January, 2019 to 31%
December, 2020, were included in this study.
The present study findings were discussed
and compared with previously published
relevant studies.

Twenty-Four (48.0%) needle biopsies and 26
(52%) TURP specimens were included in this
study. Among all the cases 20 (40%) were
diagnosed as prostatic adenocarcinoma, 28
(56%) as NHP and 02 (4%) as suspicious for
malignancy histopathologically.

The prostatic adenocarcinoma cases were
graded according to the modified Gleason
scoring  system. According to 2014
WHO/ISUP consensus conference criteria for
grading of prostatic cancer, grade group 1,
grade group 2, grade group 3, grade group 4
and grade group 5 were 06 (30.0%), 00 (0%),
05 (25.0%), 09 (45.0%) and 00 (0%)
respectively. In the present study, most
common pattern of Gleason grade group in
case of adenocarcinoma was Grade group 4
(Gleason score 4+4 = 8) containing 9 (45%)
cases (Table I).
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Immunohistochemical staining with AMACR
were done in all the prostatic adenocarcinoma
cases.

In case of AMACR expression it was
observed that among 50 cases 28 (100%)
NHP cases became negative and 20 (100%)
adenocarcinoma cases became positive in
various intensity. Among the suspicious for
malignancy cases 1 (50%) gave negative
expression and another 1 (50%) gave positive
expression. The p value reached from Chi-
square test and there was a statistical
significant  difference (p<0.05) between
AMACR expression and histopathological
diagnosis in the current study (Table II). This
study is in concordance with Jiang et al.,
(2001)"® who found 100% positive staining of
prostatic carcinoma cases and 88% negative
staining  for  benign  prostates  after
immunostaining by AMACR. They conclude
that AMACR is a highly sensitive and
specific  positive marker for prostate
carcinoma. Rathod et al, (2019)° in their
study showed AMACR had a sensitivity of
90% and specificity of 100%.

A statistically significant correlation was not
observed between histopathological grading
of prostatic adenocarcinoma and AMACR
expression (p>0.05). Here, r=0.298 indicates a
minimal, weak relationship and p = 0.204
indicates the difference was not statistically
significant (p>0.05) (Figure 1). It indicates
that AMACR expression does not depend on
tumor differentiation. This finding is similar
to the study by Ozgur et al., (2013)"" who
found no significant relationship with tumor
grade and AMACR expression pattern
(p>0.5). Rubin et al., (2002)® and Beach et al.,
(2002)'? in their separate study made similar
observation and concluded that Gleason score
has no correlation with the intensity of
AMACR staining. Beach et al., (2002)12
found 82% AMACR expression in prostate
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cancer whatever may be the degree of
differentiation 1i.e Gleason score or
morphological types.

Conclusion

AMACR is a specific and sensitive marker for
prostatic adenocarcinoma. However, AMACR
expression is not affected by Gleason score or
histopathological Gleason grading of prostatic
adenocarcinoma.

References

1. Herawi M, Parwani AV, Irie J, Epstein JI.
Small glandular proliferations on needle
biopsies: most common benign mimickers
of prostatic adenocarcinoma sent in for
expert second opinion. Am J Surg Pathol.
2005 Jul; 29(7):874-80

2. Yang XJ, Wu CL, Woda BA, Dresser K,
Tretiakova M, Fanger GR, Jiang Z.
Expression of alpha-Methyl Acyl-CoA
racemase (P5045S) in atypical
adenomatous hyperplasia of the prostate.
Am J Surg Pathol. 2002 Jul; 26(7): 921-5.

3. Ferlay J, Colombet M, Soerjomataram I,
Mathers C, Parkisn DM, Pifieros M, Znaor
A, Bray F. Estimating the global cancer
incidence and mortality in 2018:
GLOBOCAN sources and methods. Int J
Cancer. 2019; 144(8):1941-1953.

4. Goldblum, JR., Lamps, LW.,
McKenney, JK. and Myers, J.L.,
2017. Rosai and Ackerman's Surgical
Pathology E-Book. Elsevier Health
Sciences. pp1105.

5. Gleason DF. Classification of prostatic
carcinomas. Cancer Chemother Rep. 1966
Mar; 50(3):125-8.

6. Epstein JI, Egevad L, Amin MB, Delahunt
B, Srigley JR, Humphrey PA; Grading
Committee. The 2014 International
Society of Urological Pathology (ISUP)
Consensus  Conference on Gleason
Grading of  Prostatic  Carcinoma:
Definition of Grading Patterns and

Journal of Histopathology and Cytopathology, 2022 Jul; 6 (2):

Page 86



Proposal for a New Grading System. Am
J Surg Pathol. 2016 Feb; 40(2):244-52.

. Kulac I, Haffner MC, Yegnasubramanian
S, Epstein JI, De Marzo AM. Should
Gleason 6 be labeled as cancer? CurrOpin
Urol. 2015 May; 25(3):238-45.

. Rubin, M.A., Zhou, M., Dhanasekaran,

S.M., Varambally, S., Barrette, T.R.,
Sanda, M.G., Pienta, K.J., Ghosh, D. and
Chinnaiyan, A.M., 2002. o-Methylacyl
coenzyme A racemase as a tissue

biomarker for prostate
cancer. Jama, 287(13):1662-1670.

. Rathod SG, Jaiswal DG, Bindu RS.

Diagnostic utility of triple antibody
(AMACR, HMWCK and P63) stain in
prostate neoplasm. J Family Med Prim
Care. 2019 Aug 28; 8(8):2651-2655.

10.

1.

12.

Original Contribution

Jiang Z, Woda BA, Rock KL, Xu Y,
Savas L, Khan A, Pihan G, Cai F,
Babcook JS, Rathanaswami P, Reed SG,
Xu J, Fanger GR. P504S: a new molecular
marker for the detection of prostate
carcinoma. Am J Surg Pathol. 2001 Nov;
25(11):1397-404.

Ozgur T, Atik E, Hakverdi S, Yaldiz M.
The expressions of AMACR and iNOS in
prostate adenocarcinomas. Pak J Med Sci.
2013 Apr; 29(2):610-3.

Beach R, Gown AM, De Peralta-
Venturina MN, Folpe AL, Yaziji H, Salles
PG, Grignon DJ, Fanger GR, Amin MB.
P504S immunohistochemical detection in
405 prostatic specimens including 376 18-
gauge needle biopsies. Am J Surg Pathol.
2002 Dec; 26(12):1588-96.

Journal of Histopathology and Cytopathology, 2022 Jul; 6 (2):

Page 87



