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ABSTRACT
Objectives: To determine the correlation of p53 expression with Gleason score in prostate cancer.
Study Design: Descriptive study.
Place and Duration of Study: Department of Pathology, Fatima Memorial Hospital, Lahore; from January 2014 to August
2016.
Methodology: Thirty-seven samples of prostate carcinoma were graded using Gleason grading system. p53 expression was
detected through routine immunohistochemical staining protocols and assessed semi-quantitatively using four-point scale
score. The collected data was analysed statistically using Pearson’s correlation coefficient.  
Results: Out of a sample of 37, high grade tumours were observed in 21 (57%) cases, making them the most prevalent type;
while, p53 positive nuclear staining was observed in 26 (70%) cases. Within the high grade tumours, strong positive p53 expres-
sion was observed in 8 (38%) tumours; while, overexpression of p53 protein was seen in 7 (33%) cases. In contrast, overexpres-
sion of p53 was absent in low grade tumours.
Conclusion: A statistically significant correlation was observed between p53 positive expression and high Gleason grade.
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INTRODUCTION

There is evidence to suggest that prostate carcinoma is the
second most prevalent malignancy in males the world over.1 It
is  considered  the  third  most  common  malignancy  among
males  in  Pakistan,  effecting  around  3.8%  of  male
population.2 A major challenge in its treatment is the current
inability to readily distinguish between indolent and aggres-
sive  cancers.  Therefore,  identification  of  biomarkers  that
differentiate these two types can greatly assist in diagnosis
and better management. Tumor suppressor gene p53 is one of
such biomarkers.3 Various studies among western population
have indicated that low grade prostate cancers show low p53
expression; while, high or overexpression of p53 protein is
seen in higher grades of prostate cancers.4
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This  study  examines  the  existence  of  such  relationship  in
prostatic samples analysed in a tertiary healthcare centre in
Lahore. The objective of the study was to determine the correla-
tion of p53 expression with Gleason score in prostate cancer. 

METHODOLOGY

This  study  was  conducted  at  the  Department  of  Pathology,
Fatima Memorial Hospital, Lahore. It included all transurethrally
resected  biopsy  specimen  of  primary  prostate  carcinoma
received from January 2014 to August 2016. With 90% power of
the study and 5% level of significance, a sample size of 37 was
determined. The samples were selected using consecutive non-
probability sampling method.

Standard haematoxylin and eosin staining method was applied
on  formalin  fixed  and  paraffin  embedded  tissue  sections.
Tumours were histologically graded using Gleason’s grading
system. Those obtaining Gleason score of 6 or less, 7 and 8-10
were respectively considered as low, intermediate and high
grade tumours.1  

Routine immunohistochemistry was used to detect p53 protein
expression.  Both  positive  and  negative  controls  were  run
concurrently. Dark brown nuclear immunoreactivity was taken
as positive staining and assessed using four-point scale score.
The  results  were  interpreted  as  positive  for  any  number  of
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nuclear staining. 0 score was assigned when no staining was
observed. Samples with p53 score of 1 (1-33%) were classified
as low-staining, samples with p53 score of 2 (34-67%) were clas-
sified as high-staining group; while, samples with p53 score of 3
(68-100%) were classified as group with overexpression.5

The results were statistically analysed by using the Pearson’s
correlation coefficient on STATA statistical software. P <0.05
was taken as significant. Frequency with percentages for cate-
gorical variable was calculated.

Figure 1: Age distribution in different histological grades of prostatic
adenocarcinoma.

RESULTS

Table I shows that out of 37 sample tumors, 21 (57%) obtained
a Gleason score of 8-10; while, 9 (24%) and 7 (19%) obtained
Gleason score of 7 and 2-6, respectively. Thus high grade pros-
tate carcinoma is the most prevalent type, almost twice more
prevalent than the low grade and thrice more prevalent than
the intermediate grade prostate carcinoma.

Positive p53 expression was observed in almost two-thirds (26
or 70%) samples. Within the samples with positive p53 expres-
sion, high (2+) and overexpression (3+) was observed in 20
(54%); while, low expression (1+) was observed in 6 (16%).
Further, considerably high staining scores were observed in
samples with high and intermediate grade carcinomas. As indi-
cated by Table 2, out of 8 samples with p53 staining score of
3+, 7 (88%) were high grade while only 1 (12%) was of interme-
diate grade. Similarly, out of 12 samples with p53 staining
score of 2+, 8 (66%) were of high-grade while 2 (17%) each
were of intermediate and low grade. Maximum number of low
grade carcinoma were observed with p53 staining score of 1+.
Out of 6 samples with this staining score, 2 (34%) were of high
and intermediate grade while 4 or 66% were of low-grade. As
far as samples with p53 negative expression, no significant
difference in distribution of grades was observed. Out of 11
samples in this category, 5 (45%) were of high-grade while 3
(27%) each were of intermediate and low grade. 

Correlation  between  p53  protein  expression  and  Gleason
score was worked out using Pearson correlation coefficient.
The  correlation  was  observed  to  be  positive  (r=0.4137,
p=0.019) for the entire sample (n=37) and strongly positive
(r=0.5832, p=0.0018) for samples with positive p53 expres-
sion (n=26).

DISCUSSION

Research  points  out  that  in  contrast  to  the  developed
economies, majority of patients of prostate cancer in devel-
oping economies present with high grade and advance stage.6-8

As indicated in Figure1, over half of the studied patients (57%)
were diagnosed with high Gleason grade tumor. The findings of
present study are in accordance with aforesaid research albeit
in grade only.

Prostate cancer may exhibit rapid aggressive or an indolent
slow growth. Thus, under or over diagnosis of the tumor can lead
to maltreatment.9 Established limitations of morphological esti-
mation dictate the need for auxiliary studies to further refine
diagnosis and management plans. Out of the many possible
areas,  study of  p53 gene is  gaining prominence as it  is  the
primary regulator of apoptotic pathway. Mutational change and
deletion causes loss of p53 functions which can lead to inappro-
priate cell growth, increased survival and genomic instability
that ultimately leads to tumor-genesis.10,11 p53 gene mutations
are associated with poor prognosis in several human malignan-
cies including prostate cancer.12 In this study, an elaborate p53
protein expression was detected in 70% (26) samples which
closely matches with that reported by Verma et al.4 However, it
may be noted that various studies have reported presence of
p53 immuno-expression between 4% to 79%.4,15 These varia-
tions are attributable to methodological differences in tissue
sampling, scoring and the antibody clone used.

Several  studies  also  point  out  a  positive  correlation  among
stronger positive expression of p53 protein and higher grade of
prostate cancer.4,13 In this study, most of the tumours with low
Gleason  grade  exhibited  lower  p53  positive  expression  in
comparison  to  the  tumours  scoring  intermediate  and  high
Gleason grades. However, the incidence of high and overexpres-
sion of p53 protein was much higher in tumours with interme-
diate and high grades as compared to tumours with low Gleason
grades. To sum up, a positive and statistically significant correla-
tion was noticed between p53 immunohistochemical expres-
sion and high Gleason grade (p = 0.0018). This finding is consis-
tent with various other studies.4,13,14  

The latent significance of p53 overexpression as a prognostic
indicator has been examined in a large number of carcinomas.
Saidi et al. noted significantly worse prognosis in patients with
high expression of p53 as against patients with negative expres-
sion.11 Similarly, Kaur et al. and Kluth et al. confirmed that in
case  of  patients  treated  with  radical  prostatectomy  for
localised prostate cancer, p53 protein expression stands out as
an  independent  prognostic  biomarker  for  disease-free
survival.14,15

This  study  suggests  that  p53  protein  is  a  good  surrogate
biomarker for assessing malignant potential of a tumor and
disease prognosis in local population. Besides assisting clini-
cians in selection of the patients for adjuvant and neo-adjuvant
therapy,  it  can  also  enhance  and  augment  their  ability  to
counsel individual patients for choice of treatment.
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Table I: p53 expression and Gleason score.

Gleason score Frequency
p53 staining expression

-ve* +ve* Low* High* Over expression*
Low grade (2-6) 9 (24%) 3 (33%) 6 (66%) 4 (44%) 2 (23%) 0 (0%)
Intermediate grade (7) 7 (19%) 3(43%) 4 (57%) 1 (14%) 2 (28%) 1 (14%)
High grade (8-10) 21 (57%) 5 (24%) 16 (76%) 1 (5%) 8 (38%) 7 (33%)
Total 37 (100%) 11 (30%) 26 (70%) 6 (16%) 12 (32%) 8 (22%)
*Percentages worked out on the basis of values given at column 2.

Table II: Positive p53 expression and Gleason score.

Gleason score Frequency
p53 staining expression

Low High Over expression
Low grade (2-6) 6 4 (66%) 2 (34%) 0 (0%)
Intermediate grade (7) 4 1 (25%) 2 (50%) 1 (25%)
High grade (8-10) 16 1 (6%) 8 (50%) 7 (44%)
Total 26 6 (23%) 12 (46%) 8 (31%)

CONCLUSION

A  statistically  significant  correlation  exists  between  p53  positive
expression  and  Gleason  score.  Moreover,  overexpression  of  p53
protein was absent in low Gleason score tumors; and high and over-
expression of p53 protein was seen in intermediate and high grade
tumors.
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