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ARTICLE INFO ABSTRACT

Background: PTEN tumor suppressor gene are among most common genomic aberration
in prostate cancer. Loss of which leads to activation of P13K-AKT pathway and is strongly
associated with increasing gleason grade and adverse oncological outcomes.

Aim: To assess PTEN loss in different gleason grades of prostate carcinoma.

Material and methods: A total of 72 cases of prostatic carcinoma were included in the
study. All cases were assessed and categorized into different grade groups. PTEN
expression was assessed by immunohistochemistry (IHC) and correlated with Gleason
score and grade group.

Results: PTEN expression was assessed in different Gleason score and Grade group. In
Gleason score 6 (Grade group 1), all the cases were positive for PTEN expression. In
Gleason score 7, 75% cases were positive in Grade group 1l (3+4) and 15% cases were
positive in Grade group 11 (4+3). In Gleason score 8(Grade group 1V) and score 9 (Grade
group V) 18.75% cases were positive. In Gleason score 10(Grade group V) all cases were
negative for PTEN expression.

Conclusion: Assessment of PTEN expression loss may play a significant role in current
risk stratification of prostatic carcinoma particularly in low and intermediate risk groups.
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of presentation and the morphological appearance of these foci
can be highly variable within prostate gland and different
Gleason Grades may be present within different foci.’

INTRODUCTION

Prostate adenocarcinoma is the second most frequent
malignancy in men worldwide, (first is lung cancer). The
incidence and mortality of prostate cancer worldwide correlate
with increasing age, and the average age of diagnosis being 66
years. The etiology of prostate cancer are advanced age,
ethnicity, genetic factors, and family history. Other factors
positively associated with prostate cancer include diet
(increased consumption of red meat, lower intake of fruits,
vegetables, vitamins, and coffee), obesity and physical
inactivity, inflammation, hyperglycemia, infection and
environmental exposure to chemicals and ionizing radiation.*

Predisposing genetic risk factor include the expression of

Despite the improvement in early detection of prostate cancer
using Prostate Specific Antigen (PSA) and needle biopsy, the
main challenge is to determine whether the cancer is clinically
significant, which is likely to progress locally or metastasize.
To enhance the ability to detect the tumor behavior a number
of immunohistochemical markers can be used, one such
immunohistochemical marker is Phosphatase and tensin
homolog (PTEN)*

PTEN is a tumor suppressor gene located in chromosome
10923. Germline mutation are found in Cowden syndrome.”

MYC, gene. Loss of function mutation in BReast CAncer gene
2 (BRCAZ2) and DNA mismatch repair gene. Acquired genetic
and epigenetic alteration include chromosomal rearrangement
that creates TMPRSS-ETS fusion gene, silencing of p27 gene,
deletion of PTEN. Deletion of PTEN is associated with
accelerated cell growth and resistance to anti androgen
therapy.?

Prostatic adenocarcinoma is an epithelial malignancy which is
characterized by marked histological and clinical
heterogeneity. The most common variety of adenocarcinoma
is acinar type. Prostate cancer is mostly multifocal at the time
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PTEN is somatically mutated or deleted in many cancers
including primary glioblastoma, carcinoma prostate,
endometrium and melanoma.

Studies over last decade have established that loss of PTEN
tumor suppressor gene is one of the most common somatic
genetic aberrations in prostate cancer and is frequently
associated with high risk disease. This study was done to
evaluate the loss of PTEN in different grades of prostate
carcinoma.
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MATERIAL AND METHOD

This observational study was conducted on 72 cases of
prostatic carcinoma specimens in the Department of Pathology
in collaboration with the Department of Urology at Pt. B.D.
Sharma, PGIMS, Rohtak.

Inclusion criteria

Trans urethral resection of prostate (TURP), needle biopsy and
radical prostatectomy having prostatic adenocarcinoma

Exclusion criteria

1. Inadequate biopsies and poorly preserved prostatic

specimens
2. Tumors other than adenocarcinoma
METHODOLOGY

All the prostatic specimens were subjected to a careful and
detailed gross examination. The weight, size, of TURP chips
were noted.

Hematoxylin and eosin staining for routine paraffin sections
was carried out as per the standard procedure.® All the cases
were graded as per the new Gleason grading system of
carcinoma prostate. Immunohistochemical staining was
performed on microscopically selected samples for
characteristic areas of tumor, based on standard H&E staining

Interpretation of results

Tumors grading was done as per new gleason grading system.
Interpretation of immunohistochemical stains in each case was
performed by subjectively by estimation of the staining index,
which is stratified from (0-9) scores, and proportion of
immunopositive cells. PTEN expression was determined by
multiplying proportion of stained tumor cells and staining
intensity

The intensity and pattern of staining was evaluated and
categorized as follows:-’

PTEN expression was seen as brown cytoplasmic staining in
tumor cells.

The staining intensity of malignant cells were stratified as :-

Score 0 (no staining)

Score 1 (mild staining)
Score 2 (moderate staining)
Score 3 (obvious staining)

Proportion of immunopositive tumor cells were calculated as:

Percentage Score
< 10% of tumor cells 1
10-50% of tumor cells 2
>50% of tumor cells 3

Staining interpretation

PTEN expression was determined by multiplying proportion
of stained tumor cells and staining intensity and interpreted
as:-

Negative: 0-1

Weak positive :2-3

Moderately positive: 4-5

Strong positive: 6-9

Control: Positive and negative control were run with each
batch.

Positive: Internal control:- Brown cytoplasmic and nuclear
staining in benign prostatic glands and stroma

Negative: Negative control was obtained by substituting the
primary antibody with antibody of nonspecific reference.

IHC scoring of PTEN was assessed by two pathologists
independently to avoid interobserver variability;

Discrepancies were solved by examining problematic cases
together under microscope.

Statistical Analysis

The collected data was categorized and coded as appropriate.
The data was then compiled, tabulated, and analyzed using
SPSS version 24.0 software. All the data was enlisted
investigation proforma (name, age, sex, CR no, clinical
diagnosis and history) was collected. Association was tested
using Pearson X 2 and Fishers exact tests. P Value less than
0.05 was accepted as statistically significant.

Biomedical Waste Disposal

All the biomedical waste generated during the study was
discarded as per the Biomedical Waste Management and
handling rules 2018.2

RESULTS

We included 72 cases of prostate adenocarcinoma in our
study, The patient’s age ranged from 47-90 years with mean
age of 69.51 years and the median age was 70 years.
Maximum number (31%) of the cases were in the age group of
61-70 years (fig 1). Serum PSA level was available for 52
cases. out of which. 96% had serum PSA levels >20 ng/ml
This serum PSA level, produced by the secretory epithelium
of the prostate gland, usually lies between 1.0 and 1.5ng/mli
and a level of >4ng/ml is usually observed in >80% of
carcinoma cases. In our study, majority of the cases had more
than 100-fold rise in serum PSA levels. Twenty-eight percent
cases had Gleason score 7 (4+3) and 11% cases had a score of
7(3+4) followed by equal proportion of cases with Gleason
score scores 8 and 9 i.e., (22.0%) and 4% cases had Gleason
score 10. 27.8% of cases were found to be of Gleason Grade
111, 26.4% cases of GG V and 22.2% cases of GG IV followed
by 12.5% and. 11.1% cases of GG | and 11 respectively

Table 1 Showing correlation of PTEN expression with
gleason score 7(3+4) and 7(4+3)

Gleason PTEN Expression

Grade No of Cases Positive Negative P Value
Group 9

11 (3+4) 8 6 (75%) 2 (25%)

111 (4+3) 20 3 (15%) 17 (85%) 0004133

Table 2 Showing correlation of PTEN expression with
gleason score

gleason total PTEN expression
number of . . p value
score cases Negative Positive
6 9 0 (0%) 9 (37.5%)
7 (3+4) 8 2 (4.1%) 6 (25%)
7 (4+3) 20 17 (35.4%) 3 (12.5%)
8 16 13 (27.0%) 312.5%) <0.001
9 16 13 (27.0%) 3 (12.5%)
10 3 3 (6.2%) 0 (0%)
Total cases 72 (100%) 48 (66.7%0) 24 (33.3%)
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Table 3 Showing distribution of prostate carcinoma cases
based on PTEN expression across different grade group

(n=72)

Gleason Total PTEN Expression P

Grade Cases Positive Negative  Value

GGl 9(12.5%) 9 (100%) 0 (0%)

GGl 8 (11.1%) 6 (75%) 2 (25%)

GGl  20(27.8%) 3(15%)  17(85%)  <0.001

GGIV  16(22.2%) 3(18.7%) 13(81.3%)

GGV  19(26.4%) 3(15.8%) 16 (84.2%)

Number of Cases

= <50
=51-60
= 61-70
71-80
=81-90
=>90

Figure 1 Distribution of prostate carcinoma cases based on age group(n=72)
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Figure 3 Positive staining for PTEN in Gleason score 3+4=7(IHC x100)
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Figure 6 Negative staining for PTEN in Gleason score 5+4=9(IHC x100)
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Figure 7 Negative staining for PTEN in Gleason score 5+5=10(IHC x100)

PTEN expression was assessed independently by two
observers based on the previously validated scoring system’.
According to observer 1, the total numbers of positive cases
were 26 (36.1%) and negative were 46 (63.9%). Out of
positive cases, 10 (13.9%) were weakly positive, 02 (2.8%)
moderately positive and 14 (19.4%) were strongly positive.
According to observer 2 the total numbers of negative cases
were 48 (66.6%) and positive cases were 24 (33.3%). Out of
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which 07 (9.8%) were weakly positive, 04 (5.5%) were
moderately positive and 13 (18.1%) were strongly positive.

PTEN expression was correlated with age of the patients it
was observed that with increasing age of the patient’s loss of
PTEN expression was more. However, these findings are
statistically non-significant PTEN expression was correlated
with serum PSA levels 96% had serum PSA levels >20 ng/ml
and it was observed that with increasing levels of PSA, cases
with loss of PTEN expression was increased but these findings
were statistically non-significant.

PTEN expression was correlated with Gleason score and it
was found that All of the cases with Gleason score 6 were
PTEN positive. Whereas, 84% of the cases with score 9 and
10 were negative for PTEN, with increasing Gleason score
there was significant decrease in positive PTEN expression
(Table 2). Upon correlating PTEN expression with Gleason
score 7(3+4) and (4+3), 25% of cases with Gleason
score7(3+4) were negative for PTEN while 85% of cases were
negative for PTEN in Gleason score 7(4+3) (Table 1). These
findings were statistically significant.

PTEN expression was correlated with Gleason Grade, none of
the grade group | cases had negative PTEN expression. In
Gleason Grade Il, 25% of cases were negative for PTEN,
while 17 out of 20 cases with Gleason Grade Ill i.e., 85.0%
had a negative PTEN expression. eighty one percent of grade
IV and Eighty four percent of grade V case had negative
PTEN expression (Table 3). It is clearly evident that PTEN
deletion increases as the grade increases from GG | to GG V
particularly in GG 1l and GG Ill, PTEN was observed to be
higher in Gleason Grade Ill. This signifies the use of PTEN
IHC as a biomarker for improved stratification of prostate
adenocarcinoma with intermediate risk particularly in Gleason
Grade Il and 111. These findings are statistically significant.

DISCUSSION

The grade and stage are the most important prognostic factors
in prostate cancer grading is done using gleason system, which
stratifies prostate cancer into five grades based on glandular
patterns of growth. Grade 1 corresponds to well differentiated
tumors in which the neoplastic glands are uniform and round
in appearance and are packed into well circumscribed nodules,
in contrast, grade 5 tumors do not form glands within tumor.

Pten Expression and Age of Patients

In the present study, it was observed that with increasing age
of the patients loss of PTEN expression was more. However,
these findings are statistically non-significant, with p value
0.56. Switlyk et al.® in their study also found non-significant
correlation between age and PTEN expression.

Pten Expression and Serum PSA Levels

In our study majority of the cases i.e. 96% had serum PSA
levels >20 ng/ml and it was observed that with increasing
levels of PSA, cases with loss of PTEN expression was
increased but these findings were statistically non-significant.
In the study by Kammuna et al. ” 40% of the cases had serum
PSA levels >20ng/ml. In another study conducted by Cuzick
et al.'” for determining the prognostic value of PTEN loss
among men with conservatively managed localised prostate
cancer, it was found that PTEN loss was strongly correlated
with baseline serum PSA of >10ng/ml with p value of 0.001.

Hence, serum PSA levels screening should be routinely
practiced.

Pten Expression and Gleason Score

In our study, PTEN expression was correlated with Gleason
score and it was found that All of the cases with Gleason score
6 were PTEN positive. Whereas, 84% of the cases with score
9 and 10 were negative for PTEN, with increasing Gleason
score there was significant decrease in positive PTEN
expression. Upon correlating PTEN expression with Gleason
score 7(3+4) and (4+3), 25% of cases with Gleason
score7(3+4) were negative for PTEN while 85% of cases were
negative for PTEN in Gleason score 7(4+3). These findings
were statistically significant with P<0. 001.

Study conducted by Albuquerque et al. *° it was found that
16.3% of patients had PTEN loss where out of all tumors with
Gleason score 7 [GG2 and GG3], 19 (67.8%) showed PTEN
loss. In another study by Lotan et al. ** the PTEN loss was
found in 51.0% of Gleason score7 tumors. These findings
show that PTEN loss is harbored more in tumors with Gleason
score 7 (4+3). Similar observation were made in several other
studies which show significant association between PTEN loss
and higher Gleason score along with other invasive features
explored during surgery. 2314

In our study PTEN expression was correlated with Gleason
score group of <7, 7, >7. There were none PTEN negative
cases in score <7, 67% of cases were negative for PTEN in
score 7 and 82% cases were negative for PTEN in score > 7.
This finding shows a significant increase in PTEN negative
cases as the score group changes from <7 to >7. These
findings were statistically significant with p<0.001. In the
study by Kammuna et al.” 50% of cases were PTEN negative
with Gleason score of <7 and 37% cases were negative in
Gleason score 7 and 60% cases were negative for PTEN with
score >7. PTEN loss in Gleason score 7 may be heterogenous,
further analysis to be carried out in large cohorts using a
combination of FISH, IHC and digital imaging in identifying
those patients who more likely to have worse prognosis.

Pten Expression and Gleason Grading

In the present study PTEN expression was correlated with
Gleason Grade, none of the grade group | cases had negative
PTEN expression. In Gleason Grade Il, 25% of cases were
negative for PTEN, while 17 out of 20 cases with Gleason
Grade Il i.e., 85.0% had a negative PTEN expression. eighty-
one percent of grade IV and Eighty-four percent of grade V
case had negative PTEN expression. It is clearly evident that
PTEN deletion increases as the grade increases from GG | to
GG V particularly in GG Il and GG I, PTEN was observed
to be higher in Gleason Grade Ill. This signifies the use of
PTEN IHC as a biomarker for improved stratification of
prostate adenocarcinoma with intermediate risk particularly in
Gleason Grade Il and Ill. These findings are statistically
significant with p<0.001.

In the study conducted by Shah MD et al.”® it was found that
highest frequency of PTEN loss was among tumors with
Gleason Grade 5 i.e., 64%, followed by GG3 i.e., 51.0%.
Furthermore, in a study conducted by Hamid AA et al.'® it was
observed on univariate analysis that tumor PTEN expression
in the lowest quartile had a significantly higher risk of
developing metastatic disease in comparison to higher tumour
PTEN expression i.e., HR = 1.92, 95% CI [1.02- 3.63]
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We observed a statistically significant correlation of PTEN
expression with Gleason score and Gleason Grade group. Loss
of PTEN expression was seen associated with higher Gleason
score and grade group. These results also indicate that
evaluating the extent of PTEN loss allow better separation of
favorable and unfavorable prognosis, particularly in Gleason
score 7 and between grade Il and I11. Hence, loss of PTEN can
be used as a biomarker for stratification of prostate carcinoma
with intermediate risk.

CONCLUSION

PTEN expression can be readily assessed using
immunohistochemistry. We have demonstrated a significant
association between loss of PTEN expression, higher Gleason
score and the Gleason Grade group. PTEN loss in Gleason
score 7 can be heterogeneous and significantly vary between
grade Il and I1l. This finding may help in deciding the radical
treatment in patients where clinical risk assessment sometimes
is not decisive.

We also support the observation that PTEN deletion in
prostate carcinoma can be used as a marker of aggressiveness
of the tumor.

However, the clinical application of PTEN as a biomarker
marker in prostate carcinoma needs to be validated in a large-
scale study with molecular techniques.
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