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ABSTRACT

Objective: To assess the immunohistochemical expression of p53 in pancreatic ductal adenocarcinoma and chronic
pancreatitis.

Study Design: Comparative cross-sectional study.

Place and Duration of Study: Department of Histopathology, Armed Forces Institute of Pathology, Rawalpindi, Pakistan from
Jul 2020 to Jun 2022.

Methodology: Our study inducted 116 individuals in total (56 with cancer and 60 with pancreatitis). Following the recovery of
the cases, each block was divided into sections and stained with hematoxylin-eosin and p53 antibodies. Microsoft Excel 2010
was used for the statistical analysis.

Results: Out of the 116 cases studied, 56 cases were found to be adenocarcinoma. Among these cases, 42(75%) showed p53
positivity according to the Sophia scoring system, with +3 and +4 staining considered positive. Of these 56 cases, 3 cases were
scored 1+, 11 cases were scored 2+, 21 cases were scored 3+, and 21 cases were scored 4+. 8§ out of 60 cases (13.33%) of
pancreatitis showed p53 positivity.

Conclusion: The majority of pancreatic adenocarcinomas exhibit immunohistochemical overexpression of p53, which can be
used in conjunction with other immunohistochemical markers to aid in the diagnosis of carcinoma and differentiate it from

benign mimickers.
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INTRODUCTION

Pancreatic cancer is the seventh foremost cause of
mortality in the world's industrialized countries.!
After colorectal cancer, it is the second most common
digestive tract cancer, with a predicted 56,000 cases
and 45,000 deaths in the USA in 2019.2 It is one of the
top 10 cancers that cause death globally. According to
data from the USA, people with pancreatic cancer had
a median survival rate of 6 to 12 months and an
overall 5-year survival rate of 4.8%.3 In the USA, it
ranks as the fourth-leading cause of cancer fatalities.*
In contrast to 2012, pancreatic cancer incidence has
doubled in 2020, with a 97.4% fatality rate. According
to a Globocan analysis, the incidence of pancreatic
cancer is predicted to quadruple by the year 2040, with
a high fatality rate.>® In Pakistan, pancreas cancer
fatalities have reached 1069, or 0.07% of all deaths,
according to WHO data that was released in 2020.7
Statistically, 97.8% of pancreatic cancer cases in
Pakistan result in early death. Although the situation
is concerning, there has been little research conducted
in this area.8 Overall, pancreatic cancer has a higher
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incidence and fatality rate in older people and affects
women more frequently than males.! There are two
primary subtypes of pancreatic adenocarcinoma. 90%
of instances are pancreatic ductal adenocarcinomas,
which develop from the pancreatic exocrine glands,
and 5% are pancreatic neuroendocrine tumors
(PanNETs), which develop from the organ's endocrine
tissue.?

A variety of etiological factors contribute to the
development of pancreatic adenocarcinoma. It is
associated ~ with  genetic  mutations, obesity,
inflammation, chronic pancreatitis, autophagy
dysfunction, and metabolic syndromes.’® Genetic
modifications play the most significant role. It
includes oncogene activation mutations, inactivation
of tumor suppressor genes such as TP53,
dysregulation of the Hedgehog pathway, deregulation
of EGFR signaling, and activation of the Akt and NF-
kB signaling pathways. p53, also known as tumor
protein 53 (TP53), is a transcription factor that controls
the cell cycle and thus serves as a tumor suppressor
gene. It is also referred to as "the guardian genome"
due to its significance in averting genomic
destabilization by inhibiting the growth of mutated
cells. p53 mutation is seen in a wide range of
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malignancies, including ovarian, breast, urinary
bladder, colon, lung, and melanoma. Multiple cancers
co-occurring and a worse clinical outcome are both
linked to the TP53 mutation. The study was carried
out to assess the immunohistochemical expression of
P53 in pancreatic ductal adenocarcinoma and chronic
pancreatitis

METHODOLOGY

At the Armed Forces Institute of Pathology,
Department of Histopathology, the comparative cross-
sectional study was conducted from July 2020 to June
2022, following approval by the Ethical Review
Committee  (Certificate No.  HSP19-1/READ-
1RB/20/470). The sample size was calculated using
the "WHO Sample Size Calculator," where incident
rates of adenocarcinoma and pancreatitis were taken
as 121% and 18.6%, respectively.! In all, 116
individuals were included in our research, including
60 with pancreatitis and 56 with adenocarcinoma.

Inclusion Criteria: Patients of both genders and all
ages were included in the study. Biopsy samples, both
incisional and excisional, containing adequate
pancreatic tissue, were included who had clinical and
radiological suspicion of malignancy.

Exclusion Criteria: Patients who had received prior
chemotherapy and radiotherapy for adenocarcinoma
were excluded from the study. Cases in which
microscopic morphology is not clear, tissue processing
is inadequate, poor fixation, or there is excessive

Table-I. At least 100 cells were assessed using a 40x
objective.1213 Scores of 0,1+ and 2+ were considered
negative, whereas score of 3+ and 4+ was considered
positive.l4

SPSS (Statistical Package for the Social Sciences)
version 26 and Microsoft Excel 2010 were used for
statistical analysis. Tables including frequencies,
percentages, means, standard deviations, and
standard errors of the mean were subjected to data
analysis using the Chi-square test. When the p-value is
equal to or less than 0.05, values are deemed
statistically significant.

Table-I: Sophia Scoring System of p53 Immunohistochemical
Expression

Score Staining pattern

Score 0 <5% of the cells revealed positivity of marker

Score 1+ (25<10%) positive tumor cells

Score 2+ 11<25% positive tumor cells

Score 3+ 26<50% positive tumor cells

Score 4+ >50% positive tumor cells
RESULTS

In the study we performed, 42 out of 56

pancreatic adenocarcinoma  patients, or 84%,

possessed statistically significant p53 expression (p-
value 0.05). As shown in Table-II, 8 (16%) instances of
non-neoplastic pancreatic tissue also exhibited
overexpression of p53. Nuclear staining of p53 was
taken as positive, while cytoplasmic staining was
disregarded.

Table-II: Inmunohistochemical Expression of p53 in Pancreatic Adenocarcinoma and Pancreatitis (n=116)

p53 g
Positive Negative Total p-value
. Number 42 14 o
Adenocarcinoma Percentage within p53 84% 16% 56(48.3%)
- Number 8 52 o 0.000
Pancreatitis Percentage within p53 21.2% 78.8% 60(L.7%)
Total 50(43.11%) 66(56.89%) 116

hemorrhage and necrosis were also excluded.

Blocks of tissue that had been paraffin-embedded
were recovered from individuals' prior medical
records. Two 5-pm-thick slices were cut, and these
sections underwent H&E staining before being
immunohistochemically stained with a p53 antibody.
We employed the mouse monoclonal antibody p53
clone DO7 and isotype IgG2b/K. The Sophia scoring
system was used to evaluate the nuclear staining
pattern as positive.

The Sophia scoring system was used to evaluate
the criterion for positive p53 staining, as shown in

According to the Sophia Scoring System, the p53
score was interpreted, and as shown in Figure, the
majority of cases were negative. Thirty-one cases
(26.72%) were scored 2+, 23 cases (19.83%) were 1+,
and 12 cases (10.34%) were scored 0, with the
remainder of cases labeled positive and having scores
of 3+ in 28 cases (24.14%) and 4+ in 22 cases (18.96%).

Among adenocarcinoma patients, the majority of
cases stained positive for the p53
immunohistochemical marker, with p53 nuclear
staining taken into account along with the percentage
of cells. Forty-two cases (75%) were p53 positive, with
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21 cases each at scores of 3+ and 4+, whereas 14 cases
(25%) of adenocarcinoma patients were negative for
the p53 immunomarker. In pancreatitis, the
immunohistochemical expression of p53 was negative
in a larger number of individuals. Fifty-two
individuals (86.67%) had negative cases for p53
immunohistochemical expression. Eight cases (13.33%)
were positive for p53 expression. Among these
positive cases, 7(11.67%) and 1(1.67%) scored 3+ and
4+, respectively, as shown in Figure.

SOPHIA SCORING

Frequency

Adesocarcanina Fascreanits

Figure: The p53 Immunohistochemical Sophia Score in
Pancreatic Adenocarcinoma and Pancreatitis (n=116)

DISCUSSION

One of the most common causes of death from
epithelial gastrointestinal malignancies is pancreatic
adenocarcinoma. Several known risk factors
contribute to its etiology. Among non-modifiable
(hereditary) risk factors include hereditary breast and
ovarian  syndrome,  hereditary = non-polyposic
colorectal cancer or Lynch syndrome, Familial
adenomatous polyposis, Peutz-Jeghers syndrome, and
cystic fibrosis. Modifiable risk factors for the
development of pancreatic adenocarcinoma include
smoking, alcohol consumption, chronic pancreatitis,
obesity, diabetes mellitus, fatty diet, and biliary
obstructive diseases. However, one of the most
important etiological causes is genetic mutation.!>-16

KRAS is the most frequent genetic mutation in
pancreatic adenocarcinomas, followed by TP53,
CDKN2A, SMAD4, and BRCA1 and BRCA2.17 20-76%
of pancreatic adenocarcinomas have the TP53
mutation.’®1% In one study, its prevalence rises to 50-
75% of the cases of pancreatic adenocarcinoma after
initiating activation mutation of the KRAS gene, and it
is thought to be one of the major oncogenic driving
mutations in pancreatic adenocarcinoma. These
frequently lead to the accumulation of mutant p53

proteins, which may have dominant-negative or gain-
of-function characteristics.20

According to our research, only 8 out of 60
pancreatitis patients (16%) displayed p53 expression,
compared to 42 out of 56 instances of adenocarcinoma

(84%) that showed p53 immunohistochemical
expression. There are statistically significant cases of
p53 immunohistochemical expression in

adenocarcinomas (p-value <0.005).

Zhao et al., conducted research in 2016 involving
260 patients, comprising 186 cases of pancreatic
adenocarcinoma, 23 cases of benign pancreatic lesions,
and 51 cases of normal pancreatic tissue. In 3(13%)
cases of normal pancreatic tissue, 1(1.96%) case of a
benign pancreatic lesion, and 44(23.67%) cases of
pancreatic adenocarcinoma, immunohistochemical
expression of p53 was observed. This study supported
the findings of our study. The p-value was <0.005,
which was statistically significant.?! Similar research
was conducted by Apple et al., which comprised 15
cases of pancreatic ductal adenocarcinoma. Thirteen
(86.67%) of these cases exhibited positive
immunohistochemical p53 expression.
Immunohistochemical staining for p53 was also
performed on normal pancreatic tissue from 30
patients, which only exhibited a very insignificant
positivity in 1(3%) of the individuals.?

There were variable results when compared to
the study conducted by DiGiuseppe et al., They
studied 48 cases of adenocarcinomas, of which 19 (or
40%) showed nuclear p53 staining and 29 (or 60%) did
not. Forty-nine individuals were included in the study
by Slebos et al., of whom 25(51%) had nuclear p53
staining, whereas 24(49%) did not. There was no
significant association between p53 mutation and
pancreatic adenocarcinoma among these studies.?324

Similar to this, a study by Blanck et al., found that
pancreatic adenocarcinoma expressed p53
immunohistochemically in 45% of cases, with no
statistically significant correlation.?> Because p53 does
not operate synonymously in normal cells and because
p53 deletions, frame-shift mutations, and MDM?2
overexpression may not display p53 staining, there are
differences in the immunohistochemistry expression
of p53.

Our study has certain limitations since specific
cancerous and normal pancreatic cells can overexpress
P53, and there is a possibility of observer-based errors.
Retrospective sampling was also employed, which can
introduce bias into the sample. Additionally,
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immunohistochemistry data is semi-quantitative,
which justifies us running additional tests to verify
our findings.

LIMITATIONS OF STUDY

A small sample size limits the scope of our study. A
large-scale, multi-institutional study should be conducted to
obtain more generalized results. Future molecular genetic
studies will be conducted to gain a precise understanding of
the pathogenesis of pancreatic adenocarcinoma.

CONCLUSION

Our study demonstrates that the majority of pancreatic
adenocarcinomas have reliably overexpressed p53, making it
a valuable ancillary method in cancer diagnosis and
differentiating it from benign mimickers, thus preventing a
very complicated surgical procedure and reducing
morbidity and mortality.
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