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Abstract 

Introduction: The histopathological examination is always necessary to diagnose prostate adenocarcinoma but it would be 

better if the diagnosis can be supported with more accuracy by Immunohistochemistry. This study has been carried out to check 

usefulness of AMACR and HMCK as diagnostic tool to support diagnosis of prostate adenocarcinoma. AMACR stands for 

alpha-methylacyl-CoA racemase and HMWCK stand for High molecular weight cytokeratin. Material and Methods: The study 

was done in 50 morphological diagnosed prostate adenocarcinoma cases at tertiary care hospital. AMACR and HMWCK 

immunohistochemistry was done in all these cases. All the data has been plotted in tabulated form and p value calculated for 

both AMACR and HMWCK using Fischer’s exact and chi-square test. Results: AMACR shows strong cytoplasmic 

immunoreactivity in almost all prostate cancer cells while HMWCK shows strong nuclear immunoreactivity in almost all benign 

prostatic epithelial cells. The p value in both the cases were <0.0001 suggesting strong association of AMACR and HMWCK 

with prostate cancer cases. Conclusion: AMACR and HMWCK both can be used to confirm morphologically diagnosed prostate 

adenocarcinoma cases and it should be used in all cases of prostate carcinoma to confirm the diagnosis by 

immunohistochemistry. 
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Introduction 

PSA that is prostate specific antigen is used commonly 

nowadays for screening prostate cancer [1]. However, PSA 

lack the specificity and it can be raised in inflammation, 

benign prostatic hyperplasia as well. So there is need for 

taking prostate biopsy whenever clinical suspicion of 

prostate cancer is present [2,3].  

 

The histopathological examination is always necessary to 

diagnose prostate adenocarcinoma but it would be better if 

the diagnosis can be supported with more accuracy by 

Immunohistochemistry. This study has been carried out to 

check usefulness of AMACR and HMCK as diagnostic tool 

to support diagnosis of prostate adenocarcinoma. The 

AMACR stands for alpha-methylacyl-CoA racemase and 

HMWCK stand for High molecular weight cytokeratin. The 

prostate adenocarcinoma diagnosed histopathologically by 

stromal invasion, back to back small uniform gland, nuclear 

atypia and absence of basal cell layer. In few studies it has 

been observed that AMACR is over expressed in prostate 

cancer cells as compare to normal prostate epithelium and  
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benign glands. So AMACR antibody immunohisto-

chemistry can be used as one of the diagnostic tools for 

prostate cancer [4,5,6,7]. It is well known that basal cell 

layer is absent in prostate cancer, hence the basal cell layer 

marker also can be used for immunohistochemistry to 

confirm their absence. HMWCK is one of such markers 

used to stain basal cells layer and so negative staining for 

HMWCK in cancer cells further support cancer diagnosis 

[8,9,10]. In the present study aims to discuss regarding 

utility of both these immunohistochemical marker. 

Material and Methods  

Setting Design of study: Prostatic biopsies histopathology 

analysis & AMACR and HMWCK antibody immunohisto-

chemistry analysis were done.   

 

Immunohistochemistry is a procedure to stain specific 

selective antigen in tissue with using appropriate antibody. 

Here in this case AMACR and HMWCK antigen stained 

using applying antibody against them.  

 

The biopsy means removal of some portion of tissue for 

histopathology analysis.   
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Duration & type of study: The study was done on received 

prostatic biopsies from the duration of year 2014-2018 at 

histopathology laboratory of tertiary care hospital. It is 

prospective study. 

 

Sample size: The present have included 50 prostatic 

biopsies for this study which were given the diagnosis of 

prostate adenocarcinoma. 

 

Sample methods: All biopsies were processed in automatic 

tissue processor and thin sections were cut in microtome 

from prepared wax block. One section prepared for routine 

histopathology staining (H & E) and other two sections 

were stained by immunohistochemistry processing for 

AMACR and HMWCK antibody. 

 

Inclusion criteria: In the current study, 50 prostatic biopsy 

were included whose routine histopathological microscopic 

diagnosis was done as prostate adenocarcinoma. 

Exclusion criteria: The current study have excluded 

benign prostatic hyperplasia from the study because the 

current study aimed to analyze use of AMACR and 

HMWCK in adenocarcinoma only. 

 

Method: Both the histopathological study and 

Immunohistochemistry study were done in microscope by 

two different pathologists to avoid bias. AMACR and 

HMWCK positivity were studied in prostate cancer cells 

and normal prostate epithelium in all 50 morphologically 

diagnosed cases. 

 

Statistic: All the data has been plotted in tabulated form 

and p value calculated for both AMACR and HMWCK 

using Fischer’s exact and chi-square test.  

Results  

The mean age group of all positive prostate cancer patients was 58 year. PSA were elevated above 10 ng/l in 46 cases of prostate 

cancer. 

 

It has been observed in the present study that AMACR were almost strong positive in all prostate cancer epithelial cells and 

HMWCK were weak positive or negative in prostate cancer epithelial cells but were strong positive in normal prostate epithelial 

cells and glands. 

 

     Table-1: Statistical association of AMACR positivity in prostate adenocarcinoma cases.  

 
% of prostate cancer 

epithelial cell positivity 

% of normal benign prostate 

epithelial cells positivity 
P value 

AMACR cytoplasmic strong 

immunoreactivity 
48 02 

P value 

<0.0001 
AMACR negativity or weak 

immunoreactivity 
02 48 

 

      Table-2: Statistical association of HMWCK positivity in prostate adenocarcinoma cases. 

 
% of prostate cancer 

epithelial cell positivity 

% of normal benign prostate 

epithelial cells positivity 
P value 

HMWCK nuclear strong 

immunoreactivity 
03 47 

P value 

<0.0001 
HMWCK nuclear negative 

immunoreactivity 
47 03 

The strong positivity in AMACR include circumferential, granular, luminal to diffuse cytoplasmic positivity which should be 

visible in 20x objective lense as well.  

 

The weak or negative staining include non circumferential weak or absent staining. AMACR shows cytoplasmic positivity while 

HMWCK shows nuclear stain positivity (Figure 1-4). 
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Fig-1: Histopathological microscopic prostate adenocarcinoma. 

 

 

Fig-2: AMACR strong immunoreactivity in prostate cancer cells low power lense. 

 

 

Fig-3: AMACR strong immunoreactivity in prostate cancer cells high power lense. 

 

 

Fig-4: HMWCK immunoreactivity in normal prostatic gland or cells. 
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The p value in both the cases were <0.0001 suggesting strong association of AMACR and HMWCK with prostate cancer cases 

and so can be used as adjunctive diagnostic tool in prostate cancer diagnosis (Table 1 & 2). 

Discussion 

There are few studies done for AMACR immunohisto-

staining in prostate cancer cases and prostatic hyperplasia 

cases. They showed strong positivity for AMACR 

immunoreactivity prostate adenocarcinoma cases. The 

staining should be circumferential strong positive in 20x 

objective lenses as well [6,11,12,13,14]. Zhou M et al. 

Study concluded that AMACR has been demonstrated to be 

over-expressed in localized and metastatic prostate cancer, 

suggesting that it may be an important tumor marker [11]. 

 

Beach Ret al. concluded in his study that P504S(AMACR) 

is best used only in conjunction with strict light microscopic 

correlation and preferably with high molecular weight 

cytokeratin immunostaining [12].  

 

Yang et al. concluded in study that the biologic significance 

of P504S expression in a small subset of AAH remains to 

be determined. Because most cases of AAH are negative for 

P504S, immunostaining of P504S is also of diagnostic 

value in distinguishing the majority of AAHs from prostatic 

adenocarcinoma. So, in prostate adenocarcinoma AMACR 

is over expressed [13]. 

 

Kuefer R et al. Done study Analysis by standard slides and 

high-density tissue microarrays. AMACR protein 

expression was significantly increased in localized 

hormone-naive PCa as compared to benign (P < 0.001) [14]. 

In the present study as well, almost all prostate cancer cells 

showed strong positivity for AMACR which correlate with 

all above mentioned studies as well. In our case also p value 

was <.0001 suggesting strong association of AMACR 

positivity in Prostate adenocarcinoma. 

 

Signoretti et al. results indicate that p63 is required for 

prostate development and support the hypothesis that basal 

cells represent and/or include prostate stem cells. 

Furthermore, their results show that p63 

immunohistochemistry may be a valuable tool in the 

differential diagnosis of benign versus malignant prostatic 

lesions [8]. 

 

Parsons JK concluded that in contrast to normal and 

preneoplastic prostatic tissue, the vast majority of prostate 

adenocarcinomas do not express p63. Therefore, p63 

immunohistochemistry represents a potential novel 

adjuvant method for facilitating the pathologic diagnosis of 

prostate cancer in prostate needle biopsies [9]. Weinstein 

MH et al concluded that p63 staining is at least as sensitive 

and specific for the identification of basal cells in diagnostic 

prostate specimens as is high molecular weight cytokeratin 

staining [10]. 

 

 

In the present study as well HMWCK or p63 were negative 

in prostate cancer cells and positive in normal prostate 

gland and epithelium. The p value was <0.00001 suggesting 

strong correlation with negative in cancer cells and positive 

in Benign cells of prostate. Few studies were done using 

AMACR tissue microarray that suggesting AMACR 

mRNA over expression in prostate cancer cells compare 

with BPH [15]. 

 

So, in the present study, findings for positive AMACR in 

cancer cells and negative HMWCK in prostate cancer cells 

also correlated with other studies as well as mentioned 

above. AMACR and HMWCK can be used as cocktail for 

confirming Prostate cancer diagnosis. However Prostate 

cancer cannot diagnose based on only these two IHC stain. 

It can support the diagnosis but cannot replace 

morphological microscopic routine H&E staining analysis 

of biopsy for prostate cancer diagnosis. So, Immunohisto-

chemistry study and morphological microscopic analysis 

both together can be more accurate in giving prostate 

adenocarcinoma diagnosis. 

Conclusion 

It can be concluded from the present study that AMACR 

was consistently over expressed in malignant prostate 

cancer cells and HMWCK was consistently positive in 

normal benign prostate glands or epithelial cells. Hence it 

is recommended the use of these two IHC markers to 

support diagnosis of prostate carcinoma especially in case 

of smaller biopsy where diagnostic dilemma arise due to 

presence of both benign and malignant cells in routine 

microscopic examination of biopsy. 

What the study adds to the existing 

knowledge?  

Immunohistochemistry study and morphological 

microscopic analysis both together can be more accurate in 

giving prostate adenocarcinoma diagnosis. In diagnostic 

dilemma case of prostate adenocarcinoma, the AMACR 

and HMWCK both can be beneficial to confirm the 

diagnosis. 
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