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Abstract: It has been well accepted that p53 overexpression is associated with advanced stages of cancer. How-
ever, the prognostic role of p53 overexpression in esophageal squamous cell carcinoma (ESCC) remains unclear.
To investigate the prognostic role of p53 overexpression in patients with ESCC, a retrospective cohort study of 136
ESCC patients was carried out. The expression of p53 protein in tumor tissues was investigated immunohistochemi-
cally. Positive expression of p53 protein was detected in 57 ESCC patients (41.9%). The p53 overexpression was
associated with smoking (P < 0.001), tumor differentiation (P < 0.001), and tumor size (P < 0.001). In the Kaplan-
Meier analysis, patients with p53 overexpression had significantly shorter overall survival than those patients with
negative p53 expression (log-rank P < 0.001). Multivariable analysis by Cox regression model further showed that
p53 overexpression was a significantly independent predictor of poorer overall survival (hazard ratio [HR] = 1.91;
95% confidence interval [95% CI] 1.03-3.54, P = 0.04). Thus, p53 overexpression is associated with poor prognosis
in patients with early stage esophageal squamous cell carcinoma, and it’s a significantly independent predictor of

poorer overall survival.
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Introduction

Esophageal cancer is one of the commonest
and deadliest cancers worldwide, and it ranks
sixth among all cancers in mortality worldwide
[4, 2]. There were an estimated 482,300 new
esophageal cancer cases and 406,800 deaths
occurred in 2008 worldwide [1]. Esophageal
squamous cell carcinoma (ESCC) is one type of
esophageal, and it’s the main histological type
in East Asian countries, such as China and
Japan [3]. Cigarette smoking, red meat con-
sumption and low socioeconomic status have
been associated with higher risk of ESCC [3, 4].
Though there are several advances in the treat-
ment of esophageal cancer, the overall survival
of patients with ESCC is still not improved obvi-
ously [B]. It’'s no doubt that identification of
prognostic factors for those patients is very
helpful for clinicians to choose suitable treat-
ments for ESCC patients which may further
help to prolong the overall survival of patients.

It has been well known that the tumor suppres-
sor gene p53 is involved in the control of the

cell cycle and cell apoptosis, and has vital roles
in the protection of cell from DNA-damaging
agents [6, 7]. The environmental and genetic
factors involved in the development of cancer
usually lead to the alterations of p53 gene and
p53 protein expression [6, 7]. It has been well
accepted that p53 overexpression is associat-
ed with advanced stages of cancer [8-10]. The
p53 inactivation in human cancer may result
through binding to viral proteins, as a result of
MDMZ2 or indirectly by p53 protein localization
in the cytoplasm [11, 12]. Besides, it has been
proven that mutation in the p53 gene is the
most common genetic mutation in cancers,
including ESCC [11, 12]. These mutations can
lead to an increase in expression of p53, which
accumulates in nuclei and can be detected by
immunohistochemistry (IHC) methods. Consid-
ering the important role of p53 in the develop-
ment of cancer, many studies put forward that
p53 expression in the tumor tissues of ESCC
patients may have an important prognostic role
on the survival of ESCC cancer patients.
However, the prognostic role of p53 overexpres-
sion in early stage ESCC remained unclear [13-
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Table 1. Correlation between clinicopathological
parameters and p53 overexpression in patients
with esophageal squamous cell carcinoma

p53 overexpression

Parameters Number P value
Yes No
Gender
Men 69 23 46
0.06
Women 67 34 33
Age (yr)
<65 58 24 34
0.97
> 65 78 32 46
Smoking
Non-smoker 91 23 68
<0.001
Smoker 44 32 12
Differentiation
Well 50 8 42
Moderate 59 29 30 <0.001
Poor 27 19 8
Tumor site
Upper 43 17 26
Middle 56 23 33 0.95
Lower 37 16 21
Tumor size
<3 64 9 55
<0.001
>3 72 47 25

15]. To investigate the prognostic role of p53
overexpression in patients with early stage
ESCC, a retrospective cohort study of 136
ESCC patients was carried out. The current
study also aimed to evaluate whether p53
expression was a prognostic factor in an inde-
pendent way.

Materials and methods

Study population

All patients were recruited from First Affiliated
Hospital of Xinxiang Medical University, Xinxiang
City, China. A total of 256 consecutive patients
with histologically-confirmed early stage ESCC
were preliminarily included into the retrospec-
tive cohort study. 120 ESCC patients were
excluded for the lack of usable data of follow-
up. Thus, 136 ESCC patients were finally includ-
ed into the study (69 men and 67 women; mean
age 60.3 = 8.5 years, ranging from 39 to 78
years). All eligible subjects were recruited
between January 2005 and June 2007 and
written informed consents were obtained. The
study was approved by the Ethics Committee of
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First Affiliated Hospital of Xinxiang Medical
University.

The eligibility criteria for the enrolled ESCC
patients were: (1) presence of a primary ESCC
with no history of concurrent cancer in other
organs or history of previous cancer in any
organ; (2) recent diagnosis of ESCC in the
patients was histologically conformed; (3) Early
stage ESCC (IA, IB, or IIA). All ESCC patients
were followed up every 6 months by clinical
evaluation in hospital or by telephone contact.
Deaths caused by ESCC were taken as out-
come events, whereas deaths caused by oth-
ers were considered censored. Survival dura-
tion was defined as the time interval from
disease diagnosis to either death or the time of
the last clinical evaluation of the patients.

Tissue collection

Tumor tissue and corresponding adjacent nor-
mal esophageal tissue specimens were
obtained from the ESCC patients. All untreated
specimen-proven carcinoma of the esophagus
in ESCC cases were obtained by esophagecto-
my or endoscopy procedure. All specimens
were fixed and stored in 70% ethanol and
embedded in paraffin. Esophageal squamous
tumors were comprised of > 70% malignant
cells with minimal necrosis. Tumors were histo-
logically verified as ESCC based on the grade of
differentiation as well differentiated, moder-
ately differentiated or poorly differentiated.
Tumor tissue samples were selected so that all
adjacent normal esophageal tissues were
obtained from the macroscopically normal
esophageal epithelium, distant from the can-
cerous lesion.

Immunohistochemical staining

Tissue sections 4-um in thickness were
obtained from archival alcohol-fixed paraffin-
embedded tissues of the esophageal squa-
mous tumor and mounted on poly-L-lysine-
coated slides for immunohistochemistry study.
After being dewaxed in xylene and rehydrated
in a series of graded alcohols, they were placed
in 10 mmol/L citrate buffer pH 6.0 to unmask
the epitopes. After microwave antigen retrieval
(20 min, 120 W; 3 x 5 min, 450 W), the sec-
tions were allowed to cool down to room tem-
perature (@pproximately 20 min), and then incu-
bated with 3% H,O, for 10 min to quench the
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Figure 1. Overall survival curve of patients in relation to p53 expression.

endogenous peroxidase activity. After blocking
the nonspecific protein binding with serum-free
protein block for 5 min, slides were incubated
for 45 min at 37°C with anti-p53 monoclonal
antibody DO-7 which was raised against an epi-
tope between amino acids 1 and 45 in the
C-terminal domain of human wild-type and
mutant p53 recognizing both mutant and wild-
type p53 protein, followed by phosphate buff-
ered saline wash. Finally the primary antibody
was detected using a secondary antibody.
Staining was visualized using diaminobenzidine
chromogen for 10 min, followed by acidified
hematoxylin counterstaining for 1 min. Ther-
eafter, the sections were mounted with mount-
ing medium. Two expert pathologists who were
blinded to the clinical and molecular results
evaluated the tissue slides, independently. The
final result was obtained through the consen-
sus between the pathologists. Nuclear p53
expression was recorded as no expression,
weak expression, moderate expression, or
strong expression compared to normal esopha-
geal epithelial cells. The overexpression of p53
was defined as the presence of weak-to-strong
expression.

Statistical analysis

The Statistical Package for the Social Sciences
software version 17.0 (SPSS Inc., Chicago, IL,
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T T The hazard ratio (HR) with
95% confidence interval
(95% CI) was used to
assess the relationships
between those factors and
overall survival. A 2-sided P
value < 0.05 was considered as significant
statistically.

Results

Patient characteristics

136 ESCC patients were finally included into
the study. There were a total of 69 men and 64
women. The mean age of those ESCC patients
were 60.3 years (ranging from 39 to 78 years).
All those 136 patients were followed up at least
3 years, and the mean time of follow-up was
5.3 years (ranging from 3 to 7.5 years). Positive
expression of pb53 protein was detected in 57
ESCC patients (41.9%). The p53 overexpres-
sion was associated with smoking (P < 0.001),
tumor differentiation (P < 0.001), and tumor
size (P < 0.001) (Table 1). However, p53 overex-
pression was not associated with other param-
eters (Table 1).

Prognosis of ESCC patients according to p53
protein expression

In the Kaplan-Meier analysis, patients with p53
overexpression had significantly shorter overall
survival than those patients with negative p53
expression (log-rank P < 0.001) (Figure 1). The
median survival time for ESCC patients with
p53 overexpression was 4.7 years, while medi-
an survival time for ESCC patients with nega-
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Table 2. Multivariable analysis of the prognostic roles
for clinicopathological parameters in patients with

esophageal squamous cell carcinoma

cancer, and osteosarcom [8, 16-18]. The
findings from the present study suggest-
ed that p53 overexpression was associ-

ated with poor prognosis in ESCC

Parameters HR Low limit Upper limit P values
Tumorsize (>3 cm) 1.53 0.89 2.63
Age (> 65) 0.83 0.53 1.32
Smoking 0.63 0.37 1.07
Differentiation 1.98 1.39 2.81
Tumor site 1.02 0.76 1.36
Gender (Women) 1.03 0.65 1.64
p53 (Overexpression) 1.91 1.03 3.54

patients, which further added new evi-

gjj dence for t.he .prognostic role of p53
overexpression in cancers.
0.09
<0.001 The overexpression of p53 protein were
0.90 found to be associated with smoking (P
0.89 < 0.001), tumor differentiation (P <
0.04 0.001), and tumor size (P < 0.001) in

tive p53 expression was 5.9 years. Multivariable
analysis by Cox regression model further
showed that p53 overexpression was a signifi-
cantly independent predictor of poorer overall
survival (HR = 1.91; 95% CI 1.03-3.54, P =
0.04). Multivariable analysis also showed that
tumor differentiation was an important predic-
tor of poorer overall survival (HR = 1.98; 95% ClI
1.39-2.81, P < 0.001) (Table 2). However,
tumor size, age, smoking, tumor site, and gen-
der were not predictors of prognosis in ESCC
patients (Table 2).

Discussion

It has been well accepted that p53 overexpres-
sion is associated with advanced stages of can-
cer. However, the prognostic role of p53 overex-
pression in esophageal squamous cell
carcinoma (ESCC) remains unclear. Thus, we
performed a retrospective cohort study of 136
ESCC patients to investigate the prognostic
role of p53 overexpression in patients with
ESCC. The findings from the present cohort
study suggested that p53 overexpression was
associated with poor prognosis in ESCC
patients, and it's a significantly independent
predictor of poorer overall survival (P = 0.04).

The p53 inactivation in human cancer may
result through binding to viral proteins, as a
result of MDM2 or indirectly by p53 protein
localization in the cytoplasm [11, 12]. Besides,
it has been proven that mutation in the p53
gene is the most common genetic mutation in
cancers, including ESCC [11, 12]. It has been
well accepted that p53 overexpression is asso-
ciated with advanced stages of cancer [8-10].
The prognostic role of p53 overexpression in
several types of cancers has been successfully
identified, such as head & neck cancer, rectal
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present study (Table 1). ESCC patients
with bigger size of tumors and poor dif-
ferentiation were more likely to have overex-
pression of p53 protein in tumor tissues. The
findings above indicates that overexpression of
pb53 protein is possibly associated with
advanced stages of ESCC, which may further
result in high risk of mortality and poor progno-
sis. The findings above are consistent with that
from previous studies [13, 19]. The findings
above also suggest that p53 protein has an
important role in the development and invasion
of cancers, including ESCC.

Though the findings from the study showed that
p53 overexpression was associated with poor
prognosis in ESCC patients, and it's a signifi-
cantly independent predictor of poorer overall
survival, several previous studies failed to iden-
tify the prognostic role p53 overexpression [20-
22]. The negative association between p53
overexpression and prognosis in ESCC patients
from those previous studies may result from
the small sample size or the shorter time of
follow-up. Previous studies usually had follow-
up less than 5 years, while the median time of
follow-up in our study was more than 5 years
which may help us to get a more precise evalu-
ation on the prognostic role of p53 overexpres-
sion in ESCC patients. However, since there are
conflicting findings on the prognostic role of
p53 overexpression in ESCC patients, more
studies with large sample size and long time of
follow-up are needed to provide a confident
conclusion. In addition, a meta-analysis of pre-
vious published studies on the prognostic role
of p53 overexpression in ESCC patients may
also be helpful.

Another important finding in the present study
is the identification of prognostic role of p53
overexpression in early-stage ESCC patients. In
our present study, all 136 ESCC patients were
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early-stage, and resectable. The findings from
the study may strengthen the value of p53
expression in the prognosis of early-stage ESCC
patients, which is obviously different from pre-
vious studies.

ESCC is one type of esophageal, and it's the
main histological type in East Asian countries,
such as China and Japan [3]. ESCC has caused
many deaths and serious damage to human
health [1, 2]. Though there are several advanc-
es in the treatment of esophageal cancer, the
overall survival of patients with ESCC is still not
improved obviously [5]. It's no doubt that identi-
fication of prognostic factors for those patients
is very helpful for clinicians to choose suitable
treatments for ESCC patients which may help
us to prolong the overall survival of patients.
Previous studies have identified several possi-
ble prognostic factors for ESCC, such as cas-
pase-3 expression and microRNA (miRNA)
expression [23-26]. The findings from present
study prove the prognostic role of p53 overex-
pression in ESCC patients, especially in early-
stage patients, which may be helpful for clini-
cians to choose suitable treatments for
early-stage ESCC patients.

In conclusion, this is the first study focused on
evaluating the prognostic role of p53 protein
expression in patients with early stage ESCC.
The results from the present study showed that
p53 overexpression was associated with poor
prognosis in patients with early stage ESCC.
Therefore, p53 overexpression is associated
with poor prognosis in ESCC patients, and it's a
significantly independent predictor of poorer
overall survival in early stage ESCC. In addition,
to get a more precise evaluation on the prog-
nostic role of p53 overexpression in ESCC
patients, more studies with large sample size
and long time of follow-up are needed.
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