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Abstract 

Background: Glioblastoma Multiforme (GBM) is one of 
the most fatal of all brain tumors. TP53 mutation is the hall-
mark genetic mutation of GBM, because these tumors have a 
high incidence of mutation in this gene (>65%), suggesting that 
p53 pathway has an important role in the development of the 
tumors. 

Aim of Study: This study aimed to assess the prevalence of 
TP53 gene mutation in Glioblastoma multiforme patients and 
its correlation to the clinical pictures of this tumors in Egypt. 

Patients and Methods: This retrospective cross-sectional 
study included 59 patients pathologically confirmed of having 
GBM after surgical excision, underwent further immunological 
analysis of presence of TP53 gene mutation. 

Results: Patients with TP53 presented with DCL (p-value 
=0.703), fits (p-value=0.677), weakness (p-value=0.212) were 
statistically insignificant. 

Conclusion: Patients diagnosed with TP53 gene mutation 
didn’t present with significantly different clinical picture from 
other patients. 
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Introduction 

GLIOMAS are the tumors that arise from the 
brain’s glial cells, which are the non-neuronal cells 
of the central nervous system. Neurons function in 
synaptic interactions, whereas glial cells are sup-
portive cells which provide protection and structur-
al support to the neurons. According to the Global 
cancer statistics (GLOBOCAN) 2020, brain cancer 
and central nervous system tumors are the 19th and 
12th, respectively [1]. 
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Biomarkers are important tools for diagnosis, moni-
toring disease progression, prognosis, and therapeu-
tic response prediction. 

TP53 tumor suppressor gene is the most com-
mongene mutation in human tumors and one of 
the most analyzed in different types of tumors. Ad-
vanced or aggressive tumors have a higher frequen-
cy of TP53 gene mutations in their genomes [2]. 

Patients and Methods 

This is a cross sectional analytical study in-
volved 59 Egyptian patients of both sexes and at 
any age who were diagnosed Radiologically and 
pathologically with Glioblastoma multiforme after 
surgical excision and histopathological analysis of 
the specimen. Further histopathological analysis of 
the specimens indicated the presence of TP53 gene 
mutation and was correlated with the clinical pic-
ture of the patients. 

The study was conducted at Cairo University 
Hospitals in Egypt from December 2020 to May 
2021. 

The study included patients with Glioblastoma 
Multiforme (de novo or recurrent). 

Ethical approval and consent to participate: 
All procedures performed in the study involving 

human participants were in accordance with the eth-
ical standards of the institution and approved by the 
ethics committee of Cairo University. 

Methodology in details: 
All patients were subjected to thorough history 

taking, clinical examination and radiological exam-
ination. 

All the patients underwent surgical excision, 
followed by histopathological analysis of the speci-
men at Pathology department, Faculty of Medicine, 
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Cairo University, with analysis of TP53 marker 
presence in the tumor specimens with correlation to 
clinical picture of the patients. 

Postoperative period included medical treatment 
with antiepileptics in the form of epanutin accord-
ing to the body weight and Corticosteroids in the 
form of Decadron and brain dehydrating measures 
prescribed to all patients, Prophylactic intravenous 
antibiotics were given and stopped after removal 
of the drain and the patient continued oral antibiot-
ics for a week. Analgesics, gastric protecting drugs 
were also prescribed. 

Patients were followed-up for 2 weeks after dis-
charge with neurological and radiological assess-
ments. Referral to Oncology Department based on 
pathological result. 

Sample size: 
Based on evidence from previous similar studies 

and by considering the TP53 mutation gene in Glio-
blastoma patients’ percent as a primary outcome. 
Epi-calc 2000 was used to calculate the sample size 
of this cross-sectional analytical study. Assuming 
80% power, 0.05 level of significance, 16% null 
hypothesis value and estimated proportion of 31%, 
Sample size will be = 54 participants. Considering 
the drop-outs rate of 10%, therefore the final sample 
size will be 59 participants. 

Statistical analysis: 

• Microsoft excel 2013 will be used for data en-
try and the statistical package for social science 
(SPSS version 24) will be used for data analysis. 

• Arithmetic mean and standard deviation will be 
used for summary of normal quantitative data, 
median and interquartile range will be used for 
summary of abnormal quantitative data, and fre-
quencies will be used for qualitative data. 

• Bivariate relationship will be displayed in cross 
tabulations and comparison of proportions will be 
performed using the chi-square and Fisher’s exact 
tests where appropriate. 

• t-independent will be used to compare normally 
distributed quantitative data and Mann-Whitney 
for skewed data. 

• p-value will be calculated to assess statistical sig-
nificance, a value less than 0.05 will be consid-
ered statistically significant. 

Results 

1- Age: Around 25% of patients were in the 5th 

decade of life, 23% in the sixth decade, 20% in the 
4th decade, 18% in 

7th 
 decade, 7% in the 

8th 
 decade 

and 3% in the 
3rd 

 and 
 2nd  decades. 

Average age was 46 years with range of 15-72 
years. 

Fig. (1): Age distribution. 

2- Gender: Of the 59 patients, 42 patients (72%) 
were males while 17 patients (28%) were females. 

Fig. (2): Gender distribution. 

3- Anatomical tumor location: Of all 59 patients, 
18 patients (32%) had temporal, 19 patients (33%) 
had parietal, 8 patients (12%) of patients had fron-
tal, 4 patients (7%) had occipital, 4 patients (7%) 
had thalamic, 3 patients (5%) had posterior fossa, 3 
patients (5%) had callosal GBM. 

Fig. (3): Anatomical distribution. 
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4- Clinical picture: Of all 59 patients, 55% pre-
sented with fits, 22% presented with weakness, 23% 
presented with DCL. 

5- Presence of TP53 Gene Mutation: Of All 59 
patients included in our study; 61% of the patients 
had TP53 Gene mutation. 

Table (2): Gene mutation against gender. 

TP53 marker % 

Standard Mini-  Maxi- 
Mean Median 

Deviation mum mum 

p-
value 

Sex: 

39% 

F 50.12 27.56 60.00 2.00 80.00 0.722 

M 46.07 28.17 55.00 5.00 90.00 

No 43.93 28.60 45.00 2.00 90.00 

8- TP53 Gene Mutation with tumor location: 
Also, no statistical difference was identified regard-
ing the correlation between tumor location and gene 
mutation. 

61% 

Table (3): TP53 against tumor location. 
Mutant TP53 Non Mutant 

TP53 marker % 
Fig. (4): Gene mutation distribution. 

6- TP53 Gene Mutation with Age: Statistical 
analysis shows significant correlation between 
TP53 mutant gene and advancing age of patients. 

Table (1): Statistical analysis of TP53 against age. 

Age 

TP53 marker %: 
Correlation Coefficient 0.441 
p-value <0.001 
N 59 

p-
value Mean 

Standard 
Deviation 

Median 
Mini- 
mum 

Maxi- 
mum 

Tumor 

location: 

Thalamic 18.00 14.24 20.00 2.00 30.00 0.177 

Temporal 49.17 30.59 60.00 5.00 90.00 

Posterior 

fossa 

25.00 30.41 10.00 5.00 60.00 

Parietal 57.37 23.24 70.00 5.00 80.00 

Occipital 40.00 28.28 30.00 20.00 80.00 

Frontal 46.88 27.64 60.00 5.00 80.00 

Callosal 43.33 30.55 50.00 10.00 70.00 

100 

9- TP53 Gene Mutation with clinical presenta-
tion: Patients diagnosed with mutant genes didn’t 
present with significantly different clinical picture 
from other patients. 
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Fig. (5): TP53 against advancing age. 

7- TP53 Gene Mutation with Gender: No statis-
tical difference was identified regarding the correla-
tion between gender and gene mutation. 

p-
value Mean 

Standard 
Deviation 

Median 
Mini- 
mum 

Maxi- 
mum 

DCL: 
Yes 49.10 30.90 60.00 2.00 90.00 0.70 
No 46.28 26.48 60.00 5.00 80.00 3 

Fits: 
Yes 46.24 27.74 50.00 2.00 90.00 0.67 
No 50.77 28.93 70.00 5.00 80.00 7 

Weak ness: 
Yes 54.21 25.40 70.00 5.00 80.00 0.21 
No 43.93 28.60 45.00 2.00 90.00 2 
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Discussion 

Many studies have investigated the predictive 
value of TP53 gene mutation for tumor response to 
treatment and patient outcome in various cancers. 
Different clinical and methodological techniques 
have been used and the results have often been in-
consistent and contradictory [3]. 

In this Study, prevalence of TP53 gene mutation 
among patients diagnosed with GBM was 61% of 
total of 59 patients. 

Martha L. Simmons et al., in their study, of a 
total 110 patients diagnosed with GBM underwent 
TP53 immunohistochemical analysis; TP53 was 
positive in 51.8% of patients [4]. 

Sherise D. Ferguson et al., in their study of 375 
adult GBM samples comprised the data set conduct-
ing molecular profiling. TP53 gene mutation was 
found in 56.6% of cases [5]. 

In this study we found around 25% of patients 
were in the 

5th 
 decade of life with average age of 

46 years (range: 15-72 years), Statistical analysis 
shows significant correlation between TP53 gene 
mutation and advancing age of patients. (p<0.001). 

Sherise D. Ferguson et al., in their study found 
younger patients (<45 years) were more likely than 
older ones (>70 years) to have a mutation in TP53 
(56.6% versus 25.8%, respectively; p<0.0001) [5]. 

Stark et al., in their study of 143 patients diag-
nosed with GBM underwent retrospective analysis 
for TP53 mutation, patients were separated into 
three groups (1. <40 years, 2. 40-60 years 3. >60 
Years). 11 patients were younger than 40 years, 33 
patients were from 40-60 years, 28 patients were 
older than 60 years. They concluded that TP53 pro-
tein expression was significantly decreasing with 
advanced age (p<0.05) [6]. 

Martha L. Simmons et al., in their study found 
TP53 was positive in 30 of 53 younger patients <55 
years and 24 of 57 of older patients >55 years. They 
concluded that an age interaction was not identified 
[4]. 

We found that TP53 gene mutation was increas-
ing with advancing age of patients, especially in 5th 

decade of life, in contrast with Ferguson and Stark 
et al., while Simmons et al., found no statistically 
significant correlation. 

In this study, we found 42 cases (72%) were 
males while 17 cases (28%) were females. No sta-
tistically significant difference was identified re-
garding the correlation between gender and TP53 
gene mutation (p 0.722). 

Maryam Rahman et al., [7] in their study of 50 
patients of primary (38 patients) and recurrent (12  

patients) GBM patients, immune marker expression 
between primary and recurrent GBM were not sig-
nificantly different, in addition; no statistically sig-
nificant differences in gender regarding TP53 gene 
mutation. 

Colen et al., [8] in their study on 99 patients (30 
female patients, 69 male patients) they found that 
results suggest sex-specific molecular mechanisms 
for cell death in patients with GBM in male patients 
is associated with TP53 activity. Male patients had 
higher volumes of necrosis than female patients. The 
results of this study suggest that cell death in GBM 
may be driven by sex-specific molecular pathways. 

We found that no significant statistical differ-
ence found regarding relation between TP53 gene 
mutation and gender of the patients. 

In our study, Tumor location was detected in 
18 patients (32%) in temporal region, 19 patients 
(33%) in parietal region, 8 patients (12%) in frontal 
region, 4 patients (7%) in occipital region, 4 patients 
(7%) in thalamic region, 3 patients (5%) in posterior 
fossa region, and 3 patients (5%) in callosal region. 
No statistically significant difference was identified 
regarding the correlation between tumor location 
and TP53 gene mutation. (p 0.177). 

Melike Mut et al., [9] in their study on 85 pa-
tients diagnosed with GBM and underwent TP53 
histopathological analysis found that 15% (13 pa-
tients) of tumor presented in non-eloquent areas 
(Frontal or temporal polar lesion, parietooccipital 
lesions, cerebellar hemisphere lesions), while 36% 
(31 patients) of tumor presented near eloquent ar-
eas (Near motor orsensory cortex, near calcarine 
fissure, near speech center, corpus callosum, near 
dentate nucleus, or near brain stem), while 49% 
(41 patients) of tumor presented in eloquent areas 
(Motor/sensory cortex, visual center, speech center, 
internal capsule, basal ganglia, hypothalamus/thala-
mus, brain stem, or dentate nucleus). No statistical-
ly significant difference was identified regarding the 
correlation between tumor location and TP53 gene 
mutation. 

We found that no significant statistical differ-
ence found regarding relation between TP53 gene 
mutation and tumor location. 

In this study, of all 59 patients, 55% present-
ed with fits (p-value=0.677), 22% presented with 
weakness (p value =0.212), 23% presented with 
DCL (p-value=0.703). Patients diagnosed with 
TP53 gene mutation (61%) didn’t present with sig-
nificantly different clinical picture from other pa-
tients. 

Chitra Sarkar et al., [10] in their study on 58 pa-
tients diagnosed with GBM and underwent TP53 
gene mutation screening, duration of symptoms at 
presentation and clinical picture ranged from 0.5 to 
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12 mouths, with the shortest duration of 1.4 months 
noted in elderly patients (61-80 years). They con-
cluded that no difference was observed among cas-
es in the mean duration of symptoms and clinical 
presentation that can be correlated to gene mutation. 

Shoji Shiraishi et al., [11] in their study on 55 
patients with GBM underwent TP53 gene mutation 
screening, TP53 was found in 31% of supratentorial 
GBMs. The ages of GBM patients with and with-
out TP53 mutations were 53.2 (+or-) 4.6 and 54.9 
(+or-) 2.3 years, respectively. The median surviv-
al of GBM patients carrying the mutation was 69.7 
(+or-) 16.2 weeks; it was 71.2 (+or-) 3.4 weeks for 
GBM patients with normal TP53. They concluded 
that the difference between the two groups regard-
ing survival was not statistically significant. 

We found that no significant statistical differ-
ence found regarding relation between TP53 gene 
mutation and clinical picture of the patients. 

Limitations of the study: 
1- Small sample size as compared to other similar 

studies. 
2- Limited resources and foundation. 
3- Long time of histopathological analysis of sam-

ples due to COVID-19 pandemic and its safety 
measures. 

Conclusion: 

TP53 tumor suppressor gene is the most com-
mon mutated gene in human cancers and one of the 
most studied on different kinds of tumors, including 
GBM. Patient diagnosed with mutant genes didn’t 
present with significantly different clinical picture 
from other patients. Also, there was a significant 
correlation between TP53 mutant gene and advanc-
ing age of patients, and no significant correlation 
found between gender or tumor location and TP53 
mutation. 
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