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Abstract 
Background: The most common gastrointestinal malignancy is colorectal carcinoma and is a 
major cause of morbidity and mortality. In colorectal carcinoma the most frequently mutated gene 
is p53 tumor suppressor gene. Mutation of p53 gene gives rise to abnormal protein which can be 
easily detected by immunohistochemistry. Expression of mutant p53 protein has been associated 
with poor clinical outcome and increased risk of death due to increased aggressiveness of the 
disease.  
Objective: The aim of the study was to see the clinicopathological correlation of mutant p53 
expression in colorectal carcinoma. 
Method: Total 50 paraffin embedded tissue blocks of histopathologically diagnosed cases of 
colorectal cancer were evaluated by immunohistochemical staining for mutant p53 expression. The 
study was performed in Sir Salimullah Medical College, Dhaka (from March, 2018 to February, 
2020). 
Results: Out of 50 patients studied, 29 cases (58%) expressed mutant p53 protein in the nucleus of 
malignant cells. There was significant association between  p53  protein expression and 
clinicopathologic variables such as age (<40 years vs >40 years, p=0.032), site of tumor (left vs 
right colon, p=0.028), pathological type (mucinous vs non mucinous, p=0.039), grade (a greater 
tendency towards poor differentiation, p= 0.039), advanced stage (both TNM and Dukes), whereas 
no significant association was found between mutant p53 protien expression and other parameters 
like gender and morphological types.  
Conclusion: The results of this current study revealed that mutant p53 positive colorectal cancer 
tended to be related to a higher grade of malignancy, advanced tumor stage and mucinous 
morphology. The results of this current study revealed that mutant p53 positive colorectal cancer 
tended to be related to a higher grade of malignancy, advanced tumor stage and mucinous 
morphology. So, p53 is an important immunohistochemical marker for colorectal cancer patients.  
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Introduction Colorectal cancer (CRC) is the most common 
malignancy of gastrointestinal tract and it is 
one of the leading causes of cancer related 
morbidity and mortality in the world. Over 
1.9 million new CRC cases and 930 000 
deaths were estimated in 2020 and the burden 
of CRC is projected to increase to 3.2 million 
new cases and 1.6 million deaths by 2040.1 
Adenocarcinoma is the most common form of 
colorectal cancer (>95%).2 The essential 
elements of the pathological assessment of 
colorectal cancer resection specimens include 
the pathologic determination of TNM stage, 
tumor type, histologic grade, status of 
resection margins, and vascular invasion.3 
Despite the numerous prognostic indicators 
currently in use or under investigation, it is 
impossible to predict the outcome in an 
individual patient. For this reason there is 
continuous search for better or more refined 
biological markers for prognosis and effective 
treatment modalities. Colorectal carcinoma 
develops through a multistep process and 
progression from benign colorectal adenoma 
to malignant carcinoma arises from 
accumulation of several events, including 
chromosomal abnormalities, genetic 
mutations, and epigenetic changes.4 The 
occurrence of CRC is involving many 
biomarkers, of which p53 abnormality is one 
of most important and familiar events. Studies 
have demonstrated that p53 abnormality was 
detected among more than 50% of the CRC 
patients and was closely connected to the  
development, infiltration, and metastasis of 
CRC.5  p53 has been described as the guardian 
of genome because of its role in conserving 
stability by preventing gene mutation and it 
regulates cell cycle progression.6 The p53 
overexpression confers cancer cell 
immortalization by inhibiting the apoptotic 
cell death machinery.7 Mutation of p53 gene 
gives rise to abnormal protein with a long half 
life rendering it to be easily detected by 
immunohistochemistry (IHC).8 Moreover, 

IHC is known for its simplicity and for its 
compatibility with other techniques like DNA 
sequencing. Several studies have shown that 
tumor cells with impaired p53 function have 
poor response to adjuvant or neoadjuvant 
therapy.9,10,11 Detection of mutant p53 protien 
in malignant cells has been associated with 
poor clinical outcome and reduced survival in 
several tumor type including colorectal 
cancer.12,13 The present study was undertaken 
to see the clinicopathological correlation of 
mutant p53 expression in colorectal 
carcinoma. 
 
Methods This cross sectional study was conducted in 
Department of Pathology, Sir Salimullah 
Medical College, Dhaka during the period 
from March 2018 to February, 2020. After 
approval from the institutional ethics 
committee and obtaining informed written 
consent, 50 adult patients with colorectal 
carcinoma diagnosed histopathologically were 
included. Tissue blocks with extensive 
hemorrhage or necrosis, previously exposed 
patients to chemotherapy or radiotherapy, or 
with metastatic carcinoma were excluded. 
Histopathology was done by H&E followed 
by immunohistochemistry for p53 and for 
every batch of slides, both positive and 
negative controls were included and analyzed. 
Immunohistochemical staining for p53 was 
evaluated by the number (%) of p53 positive 
cells and classified on a four point scale as – 
(<5%), 1+ (5-25%), 2+(26-75%), 3+(>75%). 
The relationship between various parameters 
such as age, sex, anatomic site of tumour, 
size, histologic type and grade, lymph node 
status, and staging of the tumour (Dukes 
stage) with overexpression of p53 were 
studied. Statistical analyses were carried out 
by using SPSS version 22 for Windows. A 
descriptive analysis was performed for all 
data. Observations were indicated by 
frequencies and percentages. Statistical 
significance was set at “p” value <0.05. 
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Results The age range of study population was from 
32 to 75 years and more than one third 
(42.0%) of patients belonged to age 50-59 
years. Among the patients 64% were male. 
 
The most common site for CRC was sigmoid 
colon (18, 36%) followed by rectum (14, 
28%), caecum (12, 24%), and transverse 
colon (6, 12%). It was observed that more 
than one third (34.0%) of patients had annular 
growth followed by polypoid growth (15, 
30.0%), ulcerative growth (15, 30.0%) and 
infiltrating growth (3, 6.0%). More than one 
third (36.0%) of malignant tumors were 
mucinous carcinoma and 32(64.0%) were 
non-mucinous carcinoma. 
 
It was observed that almost half- 24(48.0%) 
of patients had moderately differentiated 
carcinoma followed by poorly differentiated 
carcinoma 15(30.0%), and well differentiated 
carcinoma 11(22.0%).Out of 50 CRC, 26 
(52%) showed metastasis to lymphnodes. 
 
On p53 staining more than one third of 
tumors showed P53 expression negative (21, 

42.0%) followed by weakly positive (11, 
22%), moderately positive (9,18%) and 
strongly positive (9,18%) (Table I). 
 
There was positive significant correlation 
(p=0.032) between advanced age of patients 
and p53 expression. According to site, the 
mean P53 expression was more in left colon 
(26.46±8.25) than in right colon (20.57±9.73) 
which was statistically significant (p<0.05). 
The association between grading and P53 
expression were statistically significant 
(p<0.05) (Table II). The mean P53 expression 
was 26.35±10.91 in mucinous tumor and 
20.13±9.5 in non-mucinous tumor. The 
difference was statistically significant 
(p<0.05) between two groups. The association 
between staging pT, pN, Dukes staging and 
P53 expression were statistically significant 
(p<0.05) )(Table III,IV,V).. 
 
Furthermore, we attempted to correlate the 
p53 status with sex, and morphologic type. 
However, none of these clinicopathological 
parameters showed statistically significant 
correlation with p53 {sex (p=0.108), 
morphological type (p=0.108)}. 

 Table I: Distribution of the study cases by P53 Expression (n=50) 
 
P53 Expression Number of cases Percentage (%) of cases 
<5% (Negative) 21 42.0 
5-25% (Weakly positive) 11 22.0 
26-75% (Moderately positive) 9 18.0 
>75% (Strongly positive) 9 18.0 
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Table II: Association between grading and P53 expression (n=50) 
 P53 Expression P value 
Grading N Mean±SD Min-max  
Well-differentiated (A) 11 18.55±15.52 0-90  
Moderately differentiated (B)  24 20.1±14.7 0-80  
Poorly differentiated  (C) 15 31.53±14.21 0-80  
Statistical analysis     
A vs B vs C    0.039s  
A vs B    0.777ns 
A vs C    0.035s 
B vs C    0.021s 
s =significant 
ns= not significant 
ANOVA followed by Bonferroni test was performed to compare between groups.  
 
Table III: Association between staging pT with P53 expression (n=50) 
 P53 Expression P value 
Staging T n Mean±SD Min-max  
T1 (A) 7 13.71±23.71 0-90 0.003s 
T2 (B) 26 16.27±14.25 0-90  
T3 (C) 17 37.53±25.57 0-90  
s =significant 
ANOVA followed by Bonferroni test was performed to compare between groups.  
Table IV: Association between staging pN with P53 expression (n=50) 
 P53 Expression P value 
Staging N N Mean±SD Min-max  
N0 (A) 24 18.29±12.23 0-80 0.019s 
N1 (B) 13 22.54±14.98 0-80  
N2 (C) 13 32.69±16.9 0-80  
s =significant 
ANOVA followed by Bonferroni test was performed to compare between groups.  
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Table V: Association between Dukes’ staging with P53 expression (n=50) 
 P53 Expression P value 
Duke’s Staging n Mean±SD Min-max  
A  7 12.31±13.15 0-80 0.001s 
B1 13 13.71±13.71 0-90  
B2 4 22.54±14.98 0-90  
C1 13 32.69±16.9 0-90  
C2 13 45.75±10.5 0-80  
s =significant 
ANOVA followed by Bonferroni test was performed to compare between groups.  
 
 

 

 

 A   B 
 
Figure 1. Photomicrograph  showing (A) H & E stained section (400x) and (B) p53 immunostain in 
well differentiated adenocarcinoma of colon, (400x) 
 

 

A  B 
 
Figure 2. Photomicrograph  showing (A) H & E stained section (400x) (B) p53 immunostain in 
poorly differentiated adenocarcinoma of colon, (400x) 
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Discussion Many studies reveal that the mutant p53 
immunostain is very high in CRC. The 
positivity rate is reported being between 43% 
and 86.36%.14,15,16  In the present study, out of 
50 cases of colorectal carcinoma samples, 29 
cases (58%) displayed mutant p53 protein 
overexpression. The over expression 
of mutant p53 seen in this study and other 
previous studies, support the hypothesis 
that p53 gene mutations are important in 
colorectal carcinogenesis. The results from a 
number of studies showing that p53 protien 
immunoexpression is positively correlated 
with p53 gene mutation.17,18 
 
In the present study, correlation between p53 
staining and age (<40 years vs. ≥40 
years; p=0.032) was statistically significant. 
The study done by Kavita et al. (2017) 
detected significant relationship between age 
and p53 expression.19 Although Prasad and 
Banda (2017) detected the age factor was not 
significant.20 
  
The present study revealed p53 positivity in 
65.5 % of all male patients and 34.5 % of all 
female patients. There was no significant 
correlations between p53 staining and gender 
(P =0.108). Present result is consistent with 
other studies 21,19 and is different from a study 
that showed a significant correlation with 
male gender.10 
 
Present findings of a higher proportion of p53 
positive tumors in the left colon compared to 
the right colon is statistically significant 
(p=0.028) which is consistent with the study 
of Rambau et al.(2008).8 This implies that the 
pathogenesis of left and right sided colonic 
tumors are different, and possibly the reason 
for differences in their prognosis.  
 
It was observed that p53 expression in 
relation to morphological type is not 
significant (p= 0.108). Present result is 

consistent with studies of Prasad and Banda 
(2017) and Rambau et al.(2008)20,8 but differs 
from the study by Shin et al. (2014) which 
had reported significant correlation.22  
 
Compared with the p53 negative group, 
patients in the p53 positive group showed a 
greater tendency toward poor differentiation 
(p=0.039). Present result is consistent with 
Wang et al. (2017) study.5 With regard to 
grade Kapiteijn et al. (2001), found that in 
poorly differentiated colorectal carcinomas, 
over expression of mutant p53 occurred in 
more than 70% of tumors compared to less 
than 30% in those with well or moderately 
differentiated tumors.24 In contrast to present 
findings Carneiro et al. (2006) found no 
relationship between p53 expression and 
histological differentiation.25 
 
In present study, patients in the p53 positive 
group showed a greater tendency toward 
advanced pT stage (p=0.003) and pN stage 
(p=0.019) that is consistent with Wang et al. 
study(2017).5 No correlation was found 
between p53 expression and pT or pN factors 
in the study of Prasad and Banda (2017).20 
Studies done by Ghavam et al.(2007) 
and Theodoropoulos et al.(2009), in which 
p53 positivity increased with the Dukes stages 
of tumor.21,26 Present study had higher 
percentage of p53 positive cells in higher 
Dukes stages, which is statistically 
significant( p=0.001). Meanwhile, 
multivariable analysis showed that p53 
positive together with higher malignant 
pathological pattern, poor differentiation 
degree, advanced pT stage and pN stage, were 
all unfavorable prognostic predictors of CRC 
patients.5 
 
In our study, the p53 positive group, the 
mucinous adenocarcinoma type and  which 
meant a higher malignant degree compared 
with non mucinous type, took up a larger 
proportion than in the p53 negative group (p 
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=0.040). Our result is consistent with Peng et 
al. (2017) study.5 However, Kavita et al. 
(2017) and Ghavam et al. (2007) found non 
mucinous adenocarcinomas had expressed 
more p53 than mucinous 
adenocarcinomas.19,21 
 
It is now generally accepted that p53 
signaling is frequently dysregulated in CRC.19 
Surgical resection is still the preferred method 
of treatment capable of curing colon cancer, 
adjuvant therapy continues to play an 
important role in preventing the recurrence 
and metastasis of colon carcinoma.27 
Adjuvant therapy relies on a normal p53 
function to trigger apoptosis so that those 
cells damaged by chemo or radiotherapy can 
be destroyed for therapeutic purposes.28 
Several studies have shown that tumor cells 
with impaired p53 function have poor 
response to adjuvant or neo-adjuvant 
therapy.9,10 To assess the utility of  mutant 
p53 expression in prognosis of colorectal 
carcinoma this study was conducted to 
correlate the expression of mutant p53 with 
various clinicopathological parameters. 
 
Conclusion 
The present study was intended to find out the 
association of p53 protein in colorectal 
carcinoma. CRC patients with mutant p53 
positive tended to be related to a higher 
degree of grade, advanced TNM and Dukes’ 
stage and mucinous morphology. The p53 
positivity was an unfavorable prognostic 
marker for CRC patients. The IHC method is 
acceptable for detection of p53 mutation due 
to its reliability and feasibility. This technique 
may be expected to serve as a useful genetic 
marker for predicting the recurrence of CRC. 
It can also predict the response to 
chemotherapy in patients with CRC and 
identify patients who might be benefited from 
adjuvant therapy. So, p53 can be considered 
as an important prognostic marker in 
colorectal carcinoma.  
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