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INTRODUCTION

Prostate cancer is the second most common 
malignancy and the fifth most common cause of death 
due to malignancy worldwide [1]. It was reported that 
94,000 deaths occurred in Europe in 2008 and more 
than 28,000 deaths in the United States in 2012. In 
Asia, the average incidence of prostate cancer is 7.2 
per 100,000 men per year. In Indonesia, the number 
of patients with prostate cancer at three central hospitals 
(Jakarta, Surabaya and Bandung) over the past 8 years 
was 1,102 patients, with an average age of 67.18 years. 
Around 59.3% of the patients came for the treatment 
at an advanced stage. Provinces in Indonesia with the 

highest prevalence of prostate cancer are Yogyakarta, 
Bali, North Sulawesi and South Sulawesi [2].

Based on World Health Organization (WHO) 
classification 2016, prostate adenocarcinoma consists 
of acinar and ductal adenocarcinoma and acinar 
adenocarcinoma is the most common type. The grading 
system of adenocarcinoma prostate has been proposed 
by Dr. Donald Gleason based on architectural patterns. 
Two most common architectural patterns consist of 
score 1 (the most differentiated) until score 5 (the least 
differentiated) [1,3]. The Gleason score will later be 
written in the sum and produce a grade group (1 to 
5). Grade groups are more superior than Gleason scores 
to determine prostate cancer risk groups. Based on 

Indonesian Journal of Cancer, Vol 13(4), 127–132, December 2019
DOI: http://dx.doi.org/10.33371/ijoc.v13i4.680

A R T I C L E  I N F O

Received : 12 September 2019
Reviewed : 17 October 2019
Accepted : 11 November 2019

Keywords:
immunohistochemistry, prostate 
adenocarcinoma, PTEN expression, 
risk grade group Gleason

A B S T R A C T

Background: Prostate cancer is the second most common malignancy in men and the fifth most 
common cause of death worldwide. In Asia, 59.3% of patients come for the advanced stage 
treatment. PTEN inactivation is identified in about 20% of primary prostate tumors in radical 
prostatectomy and the loss of PTEN is associated with poor clinical and pathological outcomes. 
The purpose of this study is to prove that there is an association between PTEN expression and 
risk grade group Gleason prostate adenocarcinoma in Sanglah Public Hospital, Denpasar.

Methods: This is a cross-sectional study. The sample size of this study was 35 paraffin blocks. 
These samples were selected by proportional stratified random sampling from hematoxylin-eosin 
preparation. Prostate adenocarcinoma was regrouped into 3 categories based on NCCN risk 
stratification: low risk grade group Gleason (Gleason score ≤ 6), intermediate risk grade group 
Gleason (Gleason score 7), and high-risk grade group Gleason (Gleason score 8–10). 
Immunohistochemistry examination of PTEN was performed and the expression was evaluated 
by scoring method. The data were analyzed by Chi-square and logistic regression. 

Results: The analysis result showed that there is an association between PTEN expression and 
risk grade group Gleason that is statistically significant. The loss of PTEN expression associated 
with higher risk grade group Gleason is of the higher proportion with p=0.001; PR 3.339; 95% CI: 
1.296–8.599, but there is no association between the proportion loss of PTEN expression 
heterogeneously or homogeneously and the risk grade group Gleason with p=0.742; PR 0.663; 
95% CI: 0.179–2.457. 

Conclusions: This study has proved that PTEN expression is associated with higher risk grade 
group Gleason prostate adenocarcinoma.
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NCCN (National Comprehensive Cancer Network) risk 
stratification, Gleason scores are grouped into 3 
categories: low risk grade group Gleason (gleason score 
≤6), intermediate risk grade group Gleason (gleason 
score 7), and high risk grade group Gleason (gleason 
score 8–10) [1].

PTEN is a tumor suppressor gene that is most often 
inactivated in human cancer, especially in endometrial 
carcinoma of the uterus, glioblastoma and spinal tumors, 
prostate carcinoma, bladder, adrenal gland, thyroid, 
breast, skin (melanoma) and colon. PTEN controls the 
signaling of phosphoinositide 3-kinase (PI3K) which has 
an important role in various cellular functions. PTEN is 
involved in cell proliferation and survival, energy 
metabolism and cell architecture [4,5]. Inactivation of 
PTEN (deletion and mutation) is identified in about 20% 
of primary prostate tumors in radical prostatectomy 
samples and the loss of PTEN is associated with poor 
clinical and pathological outcomes [6,7].

Hamid et al. [8] examined the association of 
expression of PTEN by fluorescence immunohistochemistry 
with lethal prostate cancer in men treated with 
prostatectomy. They divided the Gleason grade group 
into 3 categories: 6, 7, and 8–10. They found that low 
PTEN expression in primary prostate cancer detected 
by fluorescence immunohistochemistry was an 
independent prognostic biomarker for metastasis and 
death after definitive therapy. Lotan et al. also found 
that the loss of PTEN expression on immunohistochemistry 
was significantly associated with higher Gleason scores 
(p<0.0001), extraprostate expansion (p<0.0001), seminal 
vesicle invasion (p=0.0009), and pathological stage 
(p<0.0001). In their study, they divided the Gleason 
score into ≤6, 3 + 4, 4 + 3, and 8–10.7

The purpose of this study is to prove that there is 
an association between PTEN expression and grade 
group prostate adenocarcinoma in Sanglah Public 
Hospital, Denpasar.

METHODS

Samples
This study uses a cross-sectional design. The sample 

size of this study was 35 paraffin blocks. These samples 
were selected by proportional stratified random 
sampling. The Gleason grade group was used as a 
stratification group. The paraffin block of the prostate 
adenocarcinoma patient who performed TURP 
(transurethral resection of prostate) or prostatectomy 
was examined histopathologically at Anatomical 
Pathology Laboratory of the Faculty of Medicine, 
Udayana University/Sanglah Hospital Denpasar, from 
January 1, 2015 to December 31, 2018. This study has 
received permission from Research Ethics Commission 

of Udayana University/Sanglah Hospital ethical clearance 
letter’s reference number 1833/UN.14.2.2.VII.14/LP/2019.

The inclusion criterion is paraffin blocks from prostate 
adenocarcinoma patients who have undergone TURP 
or prostatectomy and contain sufficient tumor tissues. 
The exclusion criteria are 1) paraffin blocks that do not 
contain enough tumor mass, or damaged or moldy or 
not found and 2) the variant of prostate adenocarcinoma 
which is difficult to determine by hematoxylin-eosin 
alone. The independent variable is PTEN expression and 
the dependent variable is risk grade group Gleason 
prostate adenocarcinoma.

The grade group is a grouping of total Gleason scores 
into 5 groups: grade group 1 with Gleason score ≤6, 
grade group 2 with Gleason score 3+4=7, grade group 
3 with Gleason score 4+3=7, grade group 4 with Gleason 
score 4+4=8, 3+5=8, 5+3=8, and grade group 5 with 
Gleason score 9-10. Then, we group this Gleason scores 
into 3 categories based on NCCN (National Comprehensive 
Cancer Network) risk stratification: low risk grade group 
Gleason (Gleason score ≤6), intermediate risk grade 
group Gleason (Gleason score 7), and high risk grade 
group Gleason (Gleason score 8–10).

Immunohistochemistry
PTEN (Phosphatase and Tensin Homologue) 

expression is the expression of PTEN protein examined 
by the immunohistochemical technique, using an anti-
PTEN monoclonal antibody (6H2.1) mouse primary 
antibody and evaluated with Olympus CX31 LED 
binocular light microscope. The percentage of PTEN 
expression was assessed by low magnification (x40) and 
the intensity was assessed by high magnification (x400). 
The PTEN protein status was visually scored by a two-
pathologist blinded to clinical data. The prostate tissue 
is considered to have intact PTEN when the PTEN protein 
is expressed in >90% of sampled tumor glands. The 
prostate tissue is considered to have a loss of PTEN 
when the intensity of cytoplasmic and nuclear staining 
is markedly lower or entirely negative across >10% of 
tumor cells compared to surrounding benign tissues 
and/or stroma, which provide internal positive controls. 
If PTEN is lost in <100% of the tumor cells sampled, 
that is annotated as showing heterogeneous PTEN (focal 
loss). Alternatively, if PTEN is lost in 100% of tumor 
cells sampled, that is annotated as showing homogeneous 
PTEN loss [7,9].

Statistical Analysis
The data were analyzed using the SPSS (Statistical 

Package for the Social Sciences) program 20.0 for 
Windows. The association between PTEN expression and 
risk grade group Gleason was analyzed using the logistic 
regression.
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RESULTS

During this study, we found 86 patients with prostate 
adenocarcinoma that consist of 83 acinar adenocarcinoma 
cases, 1 ductal adenocarcinoma case, and 2 mixed acinar 
and ductal adenocarcinoma cases. We select 35 samples 
based on inclusion and exclusion criteria. The youngest 
age is 46 years old and the oldest age is 83 years. The 
mean age is 69.60 ± 8.4 years and median 72 years.

Based on serum PSA, there were 3 cases (8.6%) 
with PSA 0–9 ng/ml, 2 cases (5.7%) with PSA 10–20 
ng/ml, and 18 cases (51.4%) with PSA >20 ng/ml. There 
were 12 samples (34.3%) that did not have serum PSA 
data. Based on the histopathological diagnosis, these 
samples consist of 34 acinar adenocarcinoma cases and 
1 ductal adenocarcinoma case. Based on the grade group 
Gleason, there were 5 cases (14.3%) with grade group 
1, 4 cases (11.4%) with grade group 2, 2 cases (5.7%) 
with grade group 3, 3 cases (8.6%) with grade group 
4, and 21 cases (60%) with grade group 5. Then, they 
were grouped into 3 categories: 5 cases (14.3%) in the 
low risk grade group Gleason (Gleason score ≤6), 6 cases 
(17.1%) in the intermediate risk grade group Gleason 
(Gleason score 7); and 24 cases (68.6%) in the high 
risk grade group Gleason (Gleason score 8–10). 

There were 5 cases (14.3%) with intact PTEN 
expression and 30 cases (85.7%) with the loss of PTEN 
expression (22 cases of heterogeneous loss and 8 cases 
of homogeneous loss). The examples of the intact PTEN 
expression, heterogeneous and homogeneous loss of 
PTEN expression can be seen in Figure 1.

The distribution of risk grade group Gleason prostate 
adenocarcinoma based on patient age and serum PSA 
can be seen in Table 1. There is no association between 
risk grade group Gleason and patient age (p=0.397), 
but it is associated with serum PSA (p=0.001). The 
distribution of PTEN expression based on prostate 
adenocarcinoma grade groups, patient age and serum 
PSA can be seen in Table 2. There was association 
between PTEN expression and risk grade group Gleason 
(p=0.001) and serum PSA (p=0.016), but it wasn’t 

T j a n d r a  K r i s T i a n a ,  E T  a L

associated with patient age. The distribution of the loss 
of PTEN expression heterogeneously and homogeneously 
based on risk grade group Gleason prostate 
adenocarcinoma, patient age and serum PSA can be 
seen in Table 3. This study found there was no 
association between the loss of PTEN expression 
heterogeneously or homogenously and risk grade group 
Gleason prostate adenocarcinoma (p=0.742), patient age 
(p=0.272) and serum PSA (p=0.314).

A

B

C

Figure 1. PTEN expression from immunohistochemistry. A. Intact 
PTEN expression (400x). B. Heterogeneously loss of PTEN expression 
(400x). C. Homogeneously loss of PTEN expression (400x).

Table 1. Distribution of risk grade group Gleason prostate adenocarcinoma according to patient age and serum PSA

Risk grade group Gleason
p

Low (Gleason score ≤6) Intermediate (Gleason score 7) High (Gleason score 8–10)
Patient’s age 0.397

40–49 0 (0%) 0 (0%)  1 (4.2%)
50–59 0 (0%) 0 (0%)  3 (12.5%)
60–69 3 (60%) 3 (50%)  6 (25%)
70–79 2 (40%) 1 (16.7%) 12 (50%)
80–89 0 (0%) 2 (33.3%)  2 (8.3%)

Serum PSA 0.001
0–9 ng/ml 2 (66.7%) 1 (33.3%)  0 (0%)
10–20 ng/ml 1 (33.3%) 1 (33.3%)  0 (0%)
>20 ng/ml 0 (0%) 1 (33.3%) 17 (100%)

PTEN Expression in Risk Grade Group Gleason Prostate Adenocarcinoma
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Table 2. Distribution of PTEN expression according to risk grade group Gleason of prostate adenocarcinoma,  
patient age and serum PSA

PTEN expression
PR 95% CI p

Intact Loss

Risk grade group Gleason

3.339 (1.296–8.599)

0.001

Low (Gleason score ≤6) 3 (60%) 2 (6.7%)

Intermediate (Gleason score 7) 2 (40%) 4 (13.3%)

High (Gleason score 8–10) 0 (0%) 24 (80%)

Patient’s age

0.642 (0.203–2.028)

0.893

40–49 0 (0%) 1 (3.3%)

50–59 0 (0%) 3 (10%)

60–69 2 (40%) 10 (33.3%)

70–79 2 (40%) 13 (43.3%)

80–89 1 (20%) 3 (10%)

Serum PSA 

6.191 (1.298–29.520)

0.016

0–9 ng/ml 2 (50%) 1 (5.3%)

10–20 ng/ml 1 (25%) 1 (5.3%)

>20 ng/ml 1 (25%) 17 (56.7%)

Table 3. Distribution of loss of PTEN expression heterogeneously and homogeneously according to risk grade group  
Gleason prostate adenocarcinoma, patient age and serum PSA

Loss of PTEN expression
PR 95% CI p

Heterogen Homogen

Risk grade group Gleason

0.663 (0.179-2.457)

0.742

Low (Gleason score ≤6)  1 (4.5%) 1 (12.5%)

Intermediate (Gleason score 7)  3 (13.6%) 1 (12.5%)

High (Gleason score 8–10) 18 (81.8%) 6 (75%)

Patient’s age

0.579 (0.236-1.424)

0.272

40–49  1 (4.5%) 0 (0%)

50–59  2 (9.1%) 1 (12.5%)

60–69  5 (22.7%) 5 (62.5%)

70–79 11 (50%) 2 (25.0%)

80–89  3 (13.6%) 0 (0%)

Serum PSA 

1.108 (0.157-7.824)

0.314

0–9 ng/ml 1 (8.3%) 0 (0%)

10–20 ng/ml  0 (0 %) 1 (14.3%)

>20 ng/ml 11 (91.7%) 6 (85.7%)

T j a n d r a  K r i s T i a n a ,  E T  a L

DISCUSSION

In this study, the risk grade group Gleason and PTEN 
expression weren’t associated with patient age. Trock 
et al. [11] also found no significant association between 
grade group and age. Age is associated with the 
increased risk of developing prostate cancer, but not 
with the grade group. Factors that influence the 

progression of prostate cancer include androgen 
receptor, growth factor, invasive and metastasis gene 
(such as PTEN, NKX3.1). PTEN is a tumor suppressor 
gene that inhibits phosphoinositide 3-kinase-RAC-alpha 
serine/threonine-protein kinase (PI3K/AKT). Cell growth, 
cell proliferation, survival and cell migration may occur 
when PTEN is inactivated [12].

PTEN Expression in Risk Grade Group Gleason Prostate Adenocarcinoma
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Trock et al. [11] also found the association between 
risk grade group Gleason and serum PSA similar with 
this study. They found a significant association between 
the grade group and serum PSA with PTEN expression 
based on an immunohistochemical examination. In 
general, serum PSA is associated with a greater tumor 
volume, a more advanced pathology stage and a higher 
tumor grade. Although higher grade cancer produces 
lower PSA per cell compared to lower grade cancer, 
overall, poorly differentiated tumors are associated with 
higher PSA levels because these tumors tend to be larger 
and of more advanced stage [13].

This study found PTEN expression was associated 
with risk grade group Gleason, but there was no 
association between the heterogeneous or homogeneous 
loss of PTEN expression and risk grade group Gleason. 
The PTEN activity on plasma membrane is a key factor 
because PTEN can influence the amount of PIP3, 
downstream activities of the AKT and mTOR signal 
cascade and contribute to the PIP3-PIP2 gradient. PTEN 
was also reported to regulate annexin2 (ANXA2) and 
CDC42 and atypical PKC (aPKC) to maintain apex-basal 
polarity during epithelial morphogenesis, so inactivation 
of PTEN can cause the cell loss of polarity and tight 
junction [14]. Lotan et al. [7] found that the PTEN status 
on immunohistochemical examination was related to 
clinicopathological factors, including Gleason score and 
pathology stage. They also found that the homogeneous 
loss of PTEN was significantly related to shorter 
recurrence-free survival compared to intact PTEN 
expression and the heterogeneous loss of PTEN, which 
showed a slight difference from our result. This condition 
may be due to the immunohistochemical examination 
that is less sensitive than FISH in distinguishing the 
homogeneous and heterogeneous loss of PTEN. 
Intratumoral heterogeneity can occur in 50% of primary 
prostate cancers that can be one of the important 
reasons that explain why the homogeneous and 
heterogeneous loss of PTEN expression is not significantly 
associated with grade groups. The immunohistochemical 
examination is only limited to detecting protein 
concentration and the amount of protein detected can 
be influenced by various non-biological factors such as 
tissue quality, protein preservation, antibody 
concentration and retrieval antigen efficacy [9].

This study found a statistically significant association 
between PTEN expression and serum PSA, where high 
serum PSA values are associated with loss of PTEN 
expression, but there is no association between the 
heterogeneous or homogeneous loss of PTEN expression 
and serum PSA. This result is consistent with the study 
conducted by Lotan et al. [9] They found a statistically 
significant relationship between PTEN expression and 
grade group Gleason, PSA level, stage, metastasis to 
lymph nodes and resection limits. This relationship might 
be due to the expression of PTEN related to the grade 

group, so indirectly the expression of PTEN is also 
related to serum PSA. This study has proved that PTEN 
expression evaluated by immunohistochemical staining 
is associated with risk grade group Gleason prostate 
adenocarcinoma but does not depend on the 
heterogeneous or homogeneous loss of PTEN expression.

This study had several limitations. Given that prostate 
adenocarcinoma is a genetically heterogeneous and 
multifocal study is limited by sampling errors, this study 
has small sample size, resulting in limited statistical 
power. Therefore, larger studies are required to validate 
these findings.

CONCLUSIONS

This study has proved that PTEN expression is 
associated with risk grade group Gleason prostate 
adenocarcinoma.
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