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ABSTRACT 
 

Aim:To evaluate α-methylacyl Co-A racemase (AMACR) expression pattern in hyperplasia and 
different grades of adenocarcinoma of prostate.  
Design: Descriptive study. 
Place :Post Graduate Medical Institute, Lahore. 
Method: One hundred biopsies were taken from Lahore General Hospital. After haematoxylin and 
eosin staining, AMACR immunostaining was done.  
Results:  Total one hundred biopsies (50 cases each of hyperplasia and carcinoma) were included in 
present study. Age comparison in hyperplasia and carcinoma cases showed statically significant 
(p=0.001) difference. On histological examination, all carcinoma cases were graded using Gleason’s 
Scoring System. None of the cases were well differentiated,23(46%) were poorly differentiated and 
27(54%) showed moderate differentiation. Carcinoma cases mostly presented with high grade 
cancers. After diagnosing on H&E, all the cases were immunostained with AMACR. All hyperplasia 
cases showed no reactivity while all carcinoma cases expressed AMACR. 
Conclusion: It was observed that all cases of hyperplasia were negative whereas all carcinoma cases 
showed positive AMACR expression. It was concluded that AMACR is a useful immunomarker for 
diagnosing challenging cases of prostatic adenocarcinoma. 
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INTRODUCTION 
 

Worldwideadenocarcinoma of prostate is the second 
most common non-cutaneous malignant tumor in 
men

1,2
. Its incidence is increasing in Asia, though it is 

still not high than that seen in western countries
3
. 

Digital rectal examination and prostate-specific 
antigen measurement is carried out for screening 
purposes. However PSA is not specific to cancer, as 
it shows positive staining even in benign lesions and 
results in false diagnosis

4
.
 

There are certain benign mimickers of prostate 
cancer and also typicalarchitectural and cytological 
features are not always seen in small foci of needle 
biopsies sosometimes diagnosis of prostate cancer 
becomes a diagnostic challenge

5,6
. Severe adverse 

consequences can result due to false diagnosis of 
cancer. Therefore, there is a strong need for a 
prostate cancer specific tumor markerwith high 
sensitivity and specificity for accurate and prompt 
diagnosis of prostate cancer

7
. 

Various tumor markers are in use for diagnosis 
of prostatic adenocarcinoma includingmarkers 
specifically used for basal cells such as 34βE12 and 
p63

8
. 34βE12 is a high-molecular-weight cytokeratin 

that yields cytoplasmic staining in basal cells. p63 
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imparts positive nuclear staining of basal cells in 
benign prostatic lesions

9
. 

However, the use of immunostains used for 
basal cells is not without pitfalls because there are 
lesions in which basal cell layer is retained in a 
patchy fashion such asatypical adenomatous 
hyperplasia adenosis and atrophy. Basal cells are 
also retained in high-grade prostatic intraepithelial 
neoplasia.

10
 Furthermore, false-negative basal cell 

staining may result from prolonged formalin fixation
11

. 
A new tumor marker, α-methylacyl Co-A 

racemasehas been introduced
11

which is highly 
sensitive to malignant cells of prostate cancer

12
. 

Studies from various institutions have shown 
that AMACR is important marker for the diagnosis of 
prostatic cancer irrespective of grade of tumor, with 
83% to 100% sensitivity and 78% to 99% 
specificity

13,14,15,16
. 

The aim of this study was to determine the role 
of this novel marker for accurate and prompt 
diagnosis of prostate carcinomaas the incidence of 
this cancer is increasing in our part of the world and a 
large number of elderly male population is affected. 
 

MATERIALS AND METHODS 
 

This descriptive study was carried out in Pathology 
department of Postgraduate Medical Institute,Lahore. 
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Specimens were obtained from LGH, Lahore. Sample 
size was one hundred biopsy specimens  
Acquisition of Biopsy Specimens:After informed 
consent, biopsies of sixty cases undergoing various 
surgical procedures for prostate cancer and benign 
lesions were received from Urology Ward of LGH, 
Lahore. 
Surgical samples of the following types were taken; 

 Radical prostatectomy specimens 
 Trans-urethral resection of prostate (TURP) 

specimens 
 Core needle biopsy specimens 

All biopsies were collected in 10% formalin. 
Tissue processing and cutting: For large biopsies 
i.e. radical prostatectomy and TURP specimens, 
detailed gross examination was done .Representative 
sections were taken from intratumoral, paratumoral, 
marginal and surrounding normal tissuein cases of 
radical prostatectomy specimens. Small biopsies i.e., 
core needle biopsy specimens were submitted 
entirely. All biopsy specimens were subjected to 
automated tissue processor for various tissue 
processing steps including dehydration, clearing, 
paraffin impregnation and embedding. Paraffin 
embedded blocks were made. Two sections of 4-6 
µm thickness for H&E staining and one section of 3-5 
µm for AMACR immunostaining were cut from each 
block with rotary microtome.  
H&E Staining:From each block 2 sections were 
stained with H&E using standard method of Harris 
haemotoxylin

17
. 

Morphological Examination:Microscopic 
examination of H&E stained slides was performed for 
the diagnosis of hyperplasia or carcinoma of the 
prostate and also to assign the histological grades 
according to Gleason’s scoring system.  
AMACR Immunohistochemical Staining:One 3-5 
µm thick section from each block was taken on slides 
and stained with monoclonal anti-AMACR antibody 
(mouse AMACR monoclonal antibodyby abcam, 
2A10F3, IgG2b, peroxisomes by using avidin-biotin-
peroxidase method. 
Interpretation of Results:Cytoplasmic staining was 
the basis ofAMACR expression. The lesion was 
declared positive when expression was 
circumferential and stronger than the staining of 
benign glands in the background. The AMACR 
positive staining was expressed as strong, moderate 
or weak. The expression was considered negative 
when it showed very weak and focal staining or when 
no cell expresses AMACR at detectable level. 
Statistical Analysis:Using SPSS version 18, 
statistical analysis was carried out. All means were 
described as mean±standard deviation. To compare 
qualitative data, Pearson Chi Square test was used. 
For comparison of means with two categories of 

study variables, Student’s` test was used.A p value of 
equal to or less than 0.05 was regarded as 
significant. 
 

RESULTS 
 

Out of total one hundred cases, 50 cases each of 
hyperplasia and cancer of prostate were included in 
this study.The patients with hyperplasia were in the 
age range from 55 to 80 years and the mean was 
63.54 years. Maximumnumber of cases was in 66–75 
years range constituting 66%(Fig.1). The most 
common presenting complaintwas frequency of 
urination seen in 31(62%) cases. Discomfort was 
found in 16(32%) patients. Three(6%) cases 
presented with backache while hematuria was not 
experienced by any patient(Fig. 3). 

Prostate cancer cases presented in the age 
ranged from 60-85 years, mean was 74.8 years(Fig. 
2). Maximum number of cases was over seventy 
years making 70%. Comparison of age in hyperplasia 
and cancer is shown in table 1. There was a 
statistically significant difference (p=0.001). The most 
common presenting feature was discomfort which 
was experienced by 29(58%) cases while hematuria 
occurred in 14(28%) cases. Backache was 
experienced by only 2(4%) patients. Five patients 
showed frequency (Fig. 3). 

All cases of prostate cancer, on microscopic 
examination of H&E stained slides were graded 
according to Gleason`s scoring system (Table 1). 
Twenty three(46%) were designated as poorly 
differentiated (Table 2), 27 (54%) were moderately 
differentiated and none of the cases were found to be 
well differentiated (Table 3). It was observed that 
majority of the cases presented with high grade 
cancers. 

All the 100 cases were stained with AMACR 
afterdiagnosing on H&E. It was found that all the 50 
cases of cancer showed positive, cytoplasmic, 
circumferential and granular staining pattern with 
AMACR whereas none of the hyperplasia cases 
expressed positive staining. 

AMACR expression was also observed in 
different grades of cancer (Table 3). No correlation 
was found between different grades of cancer and 
staining pattern of AMACR as 5 cases with 
Gleason`s score 6(3+3) strongly expressed AMACR, 
6 exhibited moderate and two showed weak positive 
expression while 3 cases with Gleason`s score 
7(3+4) expressed weak, 4 moderate and 7 expressed 
strongly. Eight cases with Gleason`s score 8(4+4) 
showed strong, 3 expressed moderate and none of 
the cases gave weak expression. High grade 
carcinomas with Gleason`s score 9(4+5), 5 showed 
strong positive, cytoplasmic, granular staining 
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pattern, 4 gave moderate and 3 had weak expression 
(Table 3). 
 

Table 1: Age Comparison in Hyperplasia & Carcinoma 

Age  Hyperplasia Carcinoma 

<60 16 0 

>60 34 50 

p value = 0.001 
 

Table 2: Grading of Carcinoma of Prostate 

Differentiation Gleason`s score n %age 

Poor 8 - 10 27 54 

Moderate 5 - 7 23 46 

Well  2 - 4 00 0 
 

Table 3: Comparison of AMACR Expression and Different 
Grades of Cancer 

n Gleason’s 
score 

AMACR Staining 

Weak Moderate Strong 

13 6 2 6 5 

14 7 3 4 7 

11 8 0 3 8 

12 9 3 4 5 
 

Fig. 1: Age groups in hyperplasia 

 
 

Fig. 2: Age groups in adenocarcinoma 

 

 
Fig. 3: Presenting complaints in hyperplasia and carcinoma 

 
 

DISCUSSION 
 

Our study showed that mean age at presentation of 
patients with hyperplasia was 63.54 years and the 
range was from 55 to 80 years. Mostly these patients 
presented in the age group of 66 to 75 years making 
66%(Fig.1). Same results were identified in a study 
carried out by Mansoor (2003)

18
 who found that mean 

age of the patients of hyperplasia of prostate was 
64.3 years.  
 The most frequent presenting complaint in 
patients with hyperplasia was frequency of urination 
which was experienced by 31(62%) cases. 
Discomfort was seen in 16(76.86%) patients. 
Three(6%) cases had backache whereas hematuria 
was not experienced by any patient of 
hyperplasia(Fig.3). These observations are 
consistent with the study project conducted by 
Pervez et al. (2006)

19
. 

Patients of prostate cancer presented in the age 
range of 60 to 85 and the mean was 74.8 years. Most 
of the patients were more than 70 years of age 
(Fig.2). These observations are close to the results of 
the study performed by Sadjadi et al. (2007)

20
who 

found that the mean age of cancer patients was 
67+1years. It was found that patients present late in 
our region. 

In this study, Gleason`s scoring of prostate 
cancer cases revealed that 27(54%) were poorly 
differentiated, 23(46%) showed moderate 
differentiation and none of the tumors were well 

0

10

20

30

40

55-65 66-75 >75

N
o

. O
f 

P
at

ie
n

ts

Age (years)

0

5

10

15

20

25

30

35
hyprplasia

Carcinoma

0

10

20

30

40

60-70 71-80 >80

N
o

. O
f 

P
at

ie
n

ts

Age (years)



TahiraTabassum, Ayesha Imtiaz, RukhsanaJabeen 

 

P J M H S  Vol. 11, NO. 3, JUL – SEP  2017   912 

differentiated (Table 1).These findings are in 
accordance with the study conducted by Ahmed and 
Muzaffer (2002).

21
 

In the present study, after diagnosing on H&E, 
all the cases of prostatic hyperplasia and carcinoma 
were immunostained with AMACR. On microscopic 
examination of AMACR stained slides, AMACR 
expression pattern in hyperplasia and cancer was 
observed. It was found that no positive staining was 
seen in hyperplasia cases while all the 50 cancer 
cases expressed positive, circumferential, 
cytoplasmic, and granular staining which was 
described as strong, moderate or weak. Our results 
are consistent with study of Yang (2003)

22
who 

worked on eighty prostate biopsies. They reported 
that all malignant cases showed strongly positive 
expression whereas all benign lesions did not 
express AMACR. 
 These results are also consistent with Beach 
(2002)

16
 who conducted a study to see AMACR 

staining in 366 biopsies. They observed diffuse, 
intracytoplasmicpositive AMACR staining in cases of 
prostate cancer which was almost never observed in 
non-cancerous prostate glands

16
. 

In addition, in this study, it was observed that 
there was no correlation between Gleason`s score 
and AMACR expression which was observed in 
different grades of prostate cancer (Table 3). Out of 
total 13 cases with Gleason`s score 6(3+3), 2 
exhibited weak, six moderate and five showed strong 
positive expression whereas out of 14 cases with 
7(3+4) Gleason’s score, 3 gave weak, 4 moderate 
and 7 expressed strong staining. Total cases with 
Gleason`s score 8(4+4) were 11, 8 showed strong, 3 
moderate and none showed weak 
staining.expression, one moderate and 5 gave strong 
positive staining. Out of total 12 cancers with score 
9(4+5), 5 showed strong, 4 moderate and 3 strong 
staining.Our results are similar to the findings of Shah 
(2002)

23
. 

 

CONCLUSIONS 
 

Following conclusions are drawn from present study:- 

 The patients with prostatic hyperplasia usually 
presented in 6

th
 decade whereas patients with 

cancer mostly presented in 7
th
 decade. It was 

concluded that patients present late with more 
advanced tumors in our region. 

 Mostly the diagnosis of prostate cancer is 
dependent on H&E criteria. But there are 
situations in which H&E features fall short for 
those required for an outright diagnosis of 
malignancy. AMACR is a useful 
limmunohistochemical marker for accurate and 
prompt detection of prostate cancer in full range 

of prostate biopsies encountered in surgical 
pathology. Our observations and studies to date 
on AMACR clearly emphasize the useful role of 
this novel marker to support a diagnosis of 
malignancy in prostate specimens. It was 
therefore concluded that AMACR increases 
diagnostic yield. So it can be used for diagnosing 
the challenging cases of prostate cancer at early 
stages. However we recommend studies on 
large-scale and continuous monitoring of newly 
diagnosed cases. As incidence of prostate 
cancer is increasing in our region, every effort 
should be made for appropriate measures 
towards possible prevention by avoiding risk 
factors. 

 
Glandular hyperplasia of prostate - H&E-400X 

 
 
Glandular hyperplasia of prostate AMACR-400X 
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Prostate Carcinoma 6(3+3) AMACR-400X 

 
 
Prostate Carcinoma 9(4+5) AMACR-400X 

 
 
Prostate Carcinoma 7(3+4) AMACR-400X 
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