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Abstract. TP53 gene mutations can lead to mutant p53 protein 
accumulation in cancer cells, thereby inducing the production 
of serum antip53 antibodies (Ap53Ab) in patients with various 
types of cancer. The aim of the present study was to re‑evaluate 
the clinicopathological and prognostic significance of Ap53Ab 
using the Ap53Ab ELISA kit, approved by the Japanese Health 
Insurance System in 2007. Ap53Ab was measured as a tumor 
marker in 94 patients with oral squamous cell carcinoma 
(OSCC), by subjecting paraffin‑embedded sections obtained 
from biopsy specimens to immunohistochemical analysis to 
confirm p53 expression. The associations among Ap53Ab 
status, p53 expression and clinical significance in OSCC were 
examined. A total of 23% of the patients were Ap53Ab‑positive. 
Ap53Ab status was found to be significantly associated with 
p53 expression status in primary tumors (P=0.027), clinical 
T‑category, pathological N‑category and pathological stage 
(P=0.04, P=0.010 and P=0.013, respectively). Kaplan‑Meier 
curve analysis revealed that Ap53Ab status was significantly 
associated with poor disease‑free survival (DFS; P=0.043), 
and Cox regression analysis revealed that Ap53Ab status was 
a significant prognostic factor for DFS in patients with OSCC 
(hazard ratio=2.807; 95% confidence interval: 1.029‑7.160; 
P=0.044). These results suggested that Ap53Ab measure‑
ment may reflect the p53 mutation status and an aggressive 

malignant phenotype, and it may serve as a useful predictive 
marker candidate for OSCC in clinical practice.

Introduction

Oral cancer is the most common malignant tumor in the oral 
cavity and its survival rate has not improved, despite innova‑
tions in diagnostic techniques and treatments (1). In general 
practice, various serum tumor markers have been found to 
be useful for the screening of cancer and for determining the 
degree of progression, evaluating therapeutic efficacy, and 
predicting the prognosis, recurrence and metastasis, and they 
are currently employed for prostate, lung and liver cancer. 
However, although the squamous cell carcinoma antigen 
(SCC Ag) is used as a tumor marker in general practice (2), 
there are currently no suitable diagnostic biomarkers for oral 
squamous cell carcinoma (OSCC) to the best of our knowl‑
edge. Therefore, it is necessary to investigate reliable serum 
tumor markers for routine OSCC diagnosis.

The serum antip53 antibody (Ap53Ab) is an IgG antibody 
that reacts with the p53 protein that accumulates in the nucleus 
as a result of mutations in the TP53 tumor suppressor gene, 
which exhibits the highest mutation frequency among malig‑
nant tumors (3). Unlike other conventional tumor markers that 
detect tumor cell‑derived proteins, Ap53Ab has been consid‑
ered as an innovative tumor marker, in the sense that it detects 
serum antibodies that emerge in response to tumor cell‑derived 
proteins (4). Ap53Ab triggers an antigen‑antibody reaction, 
which is positive even in the early stages of cancer, and can 
detect micro‑residual tumor cells after treatment (5,6). As a 
result of the remarkable results of a study by Shimada et al (7), 
the measurement of Ap53Ab levels has been covered from 
2007 onwards by medical insurance in Japan for esophageal, 
colorectal and breast cancer, and can be applied to daily 
clinical practice. Although several studies have investigated 
the expression of Ap53Ab in OSCC (2,8,9), to the best of our 
knowledge, there have been no reports on measuring Ap53Ab 
in daily clinical practice, despite the need to re‑evaluate the 
clinicopathological significance of Ap53Ab in oral cancer.

The prognostic significance of Ap53Ab (as measured by 
an ELISA kit approved by the Japanese Health Insurance 
System in 2007) has been revalidated and reported for several 
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malignancies, such as esophageal, liver, gastric and colorectal 
cancer (10‑12). Although a relatively high positive rate was 
reported by Shimada et al (7), no studies have yet evaluated the 
utility of Ap53Ab measurement in daily clinical practice as a 
prognostic marker for head and neck cancer, including OSCC. 
Given that TP53 mutations occur frequently and that these 
mutations adversely affect the malignant phenotype (13), it is 
important to re‑evaluate the utility of Ap53Ab as a prognostic 
factor for Japanese patients with OSCC in clinical practice.

The present study was undertaken to revalidate the detec‑
tion rate of Ap53Ab and examine the correlation between 
Ap53Ab status and p53 expression in primary OSCC, and to 
re‑evaluate the clinical significance of Ap53Ab in OSCC.

Materials and methods

Patients. The study population comprised 94 patients with 
OSCC who underwent radical resection as primary treatment at 
the Kumamoto University Hospital (Kumamoto, Japan) between 
April 2015 and March 2018. The median age of the study popu‑
lation was 66.8 years (range, 24‑88 years). Of the 94 patients, 
57 were male and 37 were female. The primary tumors were 
located in the tongue (n=51), maxilla (n=5), mandible (n=21), 
hard palate (n=1), oral floor (n=9) and buccal mucosa (n=7). The 
clinical T‑category (cT‑category) was recorded as cT1, cT2, cT3 
and cT4a in 21, 50, 13 and 10 patients, respectively. The clinical 
N‑category (cN‑category) was recorded as cN0, cN1, cN2b, 
cN2c and cN3b in 73, 7, 12, 1 and 1 patients, respectively. The 
clinical stage (cStage) was recorded as I‑III and IV in 21, 42, 
14 and 17 patients, respectively. The pathological T‑category 
(pT‑category) was recorded as pT1, pT2, pT3 and pT4a in 19, 
55, 14 and 6 patients, respectively. The pathological N‑category 
(pN‑category) was recorded as pN0, pN1, pN2b, pN2c and pN3b 
in 84, 4, 2, 2 and 2 patients, respectively. Finally, the pathological 
stage (pStage) was recorded as I‑III and IV in 19, 52, 12 and 
11 patients, respectively. Patients who had distant metastases 
prior to treatment initiation were excluded from the present 
study. The patients were diagnosed based on histological and 
radiological findings, including computed tomography, magnetic 
resonance imaging, ultrasonography and positron emission 
tomography‑computed tomography findings. All tumors were 
staged according to the 8th edition of the TNM classification 
of the American Joint Committee on Cancer (14), and the 
differentiation was determined according to the World Health 
Organization classification (15). The worst pattern of invasion 
was recorded as follows: Non‑aggressive patterns included broad 
pushing margin (WPOI‑1), broad finger‑like projections or sepa‑
rate large islands (WPOI‑2), and those exhibiting invasive islands 
(>15 cells; WPOI‑3). Aggressive patterns included WPOI‑4, with 
islands of <5 cells, strands of tumor cells or single‑cell infiltra‑
tion, and WPOI‑5, exhibiting tumor satellites separated from 
the main tumor interface by >1 mm. After undergoing curative 
surgery, the patients were followed up until March 2020. The 
study was conducted with the approval of the Ethics Committee 
of Kumamoto University (approval no. RINRI:1427), in accor‑
dance with the guidelines for Good Clinical Practice and the 
Declaration of Helsinki. The present study was a retrospective 
analysis, which does not require individual consent; however, it 
guarantees inclusion in the study and offers the opportunity to 
refuse participation in an opt‑out format (RINRI1427).

Blood samples and Ap53Ab measurement. Total blood 
samples (5 µl) were routinely collected from the patients with 
OSCC prior to surgery. The titers of Ap53Ab were assessed 
using an ELISA kit (MESACUP anti‑p53 Test; cat. no. 7640E, 
Medical & Biological Laboratories, Co., Ltd.). Briefly, samples 
were added to microtiter plate wells coated with either 
wild‑type human p53 or control protein and incubated for 
1 h. Peroxidase‑conjugated goat anti‑human immunoglobulin 
G‑binding Ap53Ab was then added, followed by incubation for 
1 h. Thereafter, substrate solution was added, followed by incu‑
bation for 30 min. A calibration curve was constructed from 
specific signals of standards and from the levels of antibodies 
indicated on the vials containing the standards. To ensure the 
accuracy of the test, researchers blinded to the clinical data of 
the patient performed the measurements together with a labo‑
ratory specialist. Considering that the cutoff value of Ap53Ab 
has generally been set to 1.3 U/ml for other malignant tumors 
in daily clinical practices across Japan, the present study 
adopted the same cutoff value.

Immunohistochemical (IHC) staining and assessment. 
Formalin‑fixed, paraffin‑embedded specimens were cut 
into 4‑µm sections and mounted on MAS‑GP‑coated slides 
(Matsunami Glass Ind., Ltd.). To retrieve the p53 antigen, the 
sections were subjected to deparaffinization and rehydration, 
and then heated in an autoclave in 0.01 mol/l citrate buffer 
(pH 7.0) for 15 min at 121˚C. The sections were subsequently 
incubated with 3% hydrogen peroxide in absolute methanol for 
15 min to block endogenous peroxidase activity. The sections 
were also incubated with Protein Block Serum‑Free Reagent 
(Dako; Agilent Technologies, Inc.) at room temperature for 
10 min to block non‑specific staining. After the blocking 
step, the sections were incubated at 4˚C overnight with an 
anti‑p53 antibody (1:100; clone DO‑1, cat. no. sc‑126, Santa 
Cruz Biotechnology, Inc.; 1:100; clone PAb240, cat. no. ab26, 
Abcam), followed by sequential 60‑min incubations with 
the secondary antibody (EnVision + System‑HRP Labelled 
Polymer, cat. no. K4000 or 4002, Dako; Agilent Technologies, 
Inc.) and the Liquid DAB+ Substrate Chromogen System (Dako; 
Agilent Technologies, Inc.). All slides were counterstained using 
hematoxylin at room temperature for 60 sec before the dehydra‑
tion and mounting steps. Two independent observers, who were 
blinded to the patients' clinical status, interpreted the IHC data. 
Based on previous reports (16‑18), tumor samples with >10% of 
tumor cells exhibiting positive nuclear staining were considered 
to be positive for p53. Disagreements regarding the IHC staining 
scores were resolved through discussion and consensus.

Statistical analysis. Fisher's exact test was employed for 
categorical factors to calculate the P‑values indicating the 
significance of the associations between the Ap53Ab status 
and clinicopathological factors. The pre‑treatment values 
of Ap53Ab were not normally distributed according to the 
χ2 goodness‑of‑fit test. Therefore, the Kruskal‑Wallis and 
Bonferroni‑Dunn tests were used to evaluate differences 
between the pre‑treatment values of Ap53Ab for each clinical 
stage. Survival analysis was performed using the Kaplan‑Meier 
method and the log‑rank test and multivariate survival analyses 
were performed using Cox regression models to evaluate the 
association between Ap53Ab status and overall survival (OS) 
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and disease‑free survival (DFS). All P‑values were based on 
two‑tailed tests, and P<0.05 were considered to indicate statis‑
tically significant differences. All statistical analyses were 
performed using JMP software version 9 (SAS Institute Inc.).

Results

Rate of Ap53Ab positivity in the study population. To deter‑
mine the Ap53Ab positivity rate in patients with OSCC, the 
Ap53Ab values in the study population were reviewed. The 
cutoff value was set at 1.3 U/ml, which is employed in daily 
clinical practice in Japan. Of the 94 patients with OSCC, 
23 (23.4%) were Ap53Ab‑positive. The mean Ap53Ab 
level (± SD) in patients with OSCC was 1.08±6.75 U/ml 
(range, 0.2‑37.8 U/ml). The Ap53Ab levels tended to increase 
with advancing clinical stage, although the differences among 
different stages were not statistically significant (Fig. 1). 
Moreover, a decrease in Ap53Ab level was observed in 13 of 
the 23 patients (56.5%) whose Ap53Ab levels were measurable 
prior to surgery. In particular, among the 11 patients positive 
for Ap53Ab (>1.3 U/ml) prior to surgery, 8 exhibited a decrease 
in the Ap53Ab titer postoperatively (72.7%; Table I).

Associations between Ap53Ab status and IHC staining results 
of p53. To examine the association between Ap53Ab status and 
the expression patterns of mutated p53 in the primary tumors, 

IHC staining of p53 was performed by using the clones DO‑1 
and PAb240, which are representative clones for detecting 
TP53 mutations. The representative immunostaining patterns 
of p53 for each clone are shown in Fig. 2A and B. A total of 
47 (50.0%) of the 94 patients with OSCC were positive for 
DO‑1, while 33 (35.1%) were positive for PAb240. In addition, 
48 patients (51.1%) were positive for either DO‑1 or PAb240 
(Table II). There was a significant correlation between Ap53Ab 

Table I. Changes in serum antip53 antibody titer among the 
23 patients with oral squamous cell carcinoma after surgery.

Case Before After Type of
no. surgery surgery change

  4 5.05 4.61 Decrease
  6 3.00 3.49 Increase
13 2.62 2.49 Decrease
21 2.05 1.48 Decrease
22 2.20 1.83 Decrease
26 0.84 1.19 Increase
31 0.23 0.76 Increase
32 0.53 0.56 Increase
37 0.87 0.34 Decrease
39 1.43 1.56 Increase
40 6.28 0.79 Decrease
53 1.01 1.22 Increase
64 3.56 3.98 Increase
65 2.79 2.34 Decrease
66 1.02 1.00 Decrease
67 35.50 33.20 Decrease
68 0.86 0.71 Decrease
71 0.62 0.88 Increase
73 0.63 1.02 Increase
74 0.79 1.25 Increase
77 1.32 1.01 Decrease
93 1.26 1.20 Decrease
94 0.95 0.94 Decrease

Figure 1. Serum Ap53Ab values across each clinical stage. Box plot showing 
pretreatment Ap53Ab values across each clinical stage. The y‑axis shows 
the mean Ap53Ab values. The bold line in the center of the boxplot indi‑
cates the median. The top and the bottom of the box represent the third 
and first quartiles, respectively. The upper and lower whiskers refer to the 
largest and smallest data points, respectively, in the range between (1st quar‑
tile‑1.5 x IQR) and (3rd quartile + 1.5 x IQR) in the default settings. Circles 
represent outliers. Ap53Ab, anti‑p53 antibody; IQR, interquartile range.

Table II. Association between Ap53Ab status and results of 
p53 immunohistochemical staining in 96 patients with oral 
squamous cell carcinoma.

 Ap53Ab status
 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
 Negative,  Positive,
Antibody n (%) n (%) P‑value

Total (n=94) 72 (76.6) 22 (23.4) 
DO‑1   0.027
  Negative 41 (56.9)   6 (27.3) 
  Positive 31 (43.1) 16 (72.7) 
Pab240   0.126
  Negative 50 (69.4) 11 (50.0) 
  Positive 22 (30.6) 11 (50.0) 
Either DO‑1‑ or   0.226
Pab240‑positive
  No 38 (52.8)   8 (36.4) 
  Yes 34 (47.2) 14 (63.6) 

Fisher's exact test for categorical factors was used to calculate 
P‑values between Ap53Ab status and the results of immunohisto‑
chemical staining in the primary tumor. Ap53Ab, serum anti‑p53 
antibody.
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status and p53 staining pattern, which could be detected by 
the DO‑1 clone expression status in primary tumors (P=0.027; 
Table II).

Associations between Ap53Ab status and clinicopathological 
characteristics. To elucidate the clinical significance of the 
Ap53Ab status in the 94 patients with OSCC, the correlations 
between Ap53Ab status and the clinicopathological variables 
were examined. The clinical background characteristics 
of the study patients were divided into two groups, namely 
Ap53Ab‑positive and Ap53Ab‑negative (Table III). The 
frequency of Ap53Ab positivity was significantly higher in 

patients with advanced cT‑category, pN‑category and pStage 
(P=0.04, P=0.010 and P=0.013, respectively; Table III).

Associations between Ap53Ab status and prognosis. To assess 
the impact of Ap53Ab status on survival time, the DFS and 
OS of the 94 patients with OSCC were analyzed by using the 
Kaplan‑Meier method. The 5‑year DFS rates of patients with 
an Ap53Ab‑positive status were significantly lower compared 
with those of patients with an Ap53Ab‑negative status 
(P=0.043; Fig. 3A). Conversely, there was no statistically 
significant difference in the 5‑year OS rates (P=0.579; Fig. 3B). 
Moreover, the multivariate analysis using the Cox proportional 

Figure 2. Representative images showing the results of HE and IHC staining of p53 in clinical samples. (A) Representative images showing the results of HE 
and IHC staining of p53 using clone DO‑1. Representative (a) HE and (b) IHC staining in p53‑negative tissue. Representative (c) HE and (d) IHC staining 
in p53‑positive tissue. Original magnification, x400; scale bar, 20 µm. (B) Representative images showing the results of HE and IHC staining of p53 using 
clone PAb240. Representative (a) HE and (b) IHC staining in p53‑negative tissue. Representative (c) HE and (d) IHC staining in p53‑positive tissue. Original 
magnification, x400; scale bar, 20 µm. IHC, immunohistochemical.
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Table III. Association between Ap53Ab status and clinicopathological factors in 94 patients with oral squamous cell carcinoma.

 Ap53Ab status
 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristics Total (n=94) Negative, n (%) Positive, n (%) P‑value

Total  72 (76.6) 22 (23.4) 
Age (years)    1.000
  Median 66.8 66.3 68.5 
  Range   24‑86 45‑88 
  ≤65 33 25 (34.7)   8 (36.4) 
  >65 61 47 (65.3) 14 (63.6) 
Sex    0.220
  Male 57 41 (56.9) 16 (72.7) 
  Female 37 31 (43.1)   6 (27.3) 
Oral subsite    0.901
  Tongue 51 40 (55.6) 11 (50.0) 
  Oral floor   9   6   (8.3)   3 (13.6) 
  Mandible 21 15 (20.8)   6 (27.3) 
  Maxilla   5   4   (5.6)   1   (4.5) 
  Buccal mucosa   7   6   (8.3)   1   (4.5) 
  Hard palate   1   1   (1.4)   0   (0.0) 
Clinical T‑category    0.04a

  T1 21 19 (26.4)   2   (9.1) 
  T2 50 40 (55.6) 10 (45.5) 
  T3 13   8 (11.1)   5 (22.7) 
  T4 10   5   (6.9)   5 (22.7) 
Clinical N‑category    0.249
  0 73 58 (80.6) 15 (68.2) 
  ≥1 21 14 (19.4)   7 (31.8) 
Clinical stage    0.077
  I 21 19 (26.4)   2   (9.1) 
  II 42 34 (47.2)   8 (36.4) 
  III 14   9 (12.5)   5 (22.7) 
  IV 17 10 (13.9)   7 (31.8) 
Pathological T‑category    0.054
  T1 19 17 (23.6)   2   (9.1) 
  T2 55 44 (61.1) 11 (50.0) 
  T3 14   8 (11.1)   6 (27.3) 
  T4   6   3   (4.2)   3 (13.6) 
Pathological N‑category    0.010a

  0 84 68 (94.4) 16 (72.7) 
  ≥1 10   4   (5.6)   6 (27.3) 
Pathological stage    0.013a

  I 19 17 (23.6)   2   (9.1) 
  II 52 43 (59.7)   9 (40.9) 
  III 12   7   (9.7)   5 (22.7) 
  IV 11   5   (6.9)   6 (27.3) 
Differentiation    0.361
  High 48 34 (47.2) 14 (63.6) 
  Moderate 42 34 (47.2)   8 (36.4) 
  Poor   4   4   (5.6)   0   (0.0) 
Worst pattern of invasion    0.335
  1b and 2c 29 22 (30.6)   7 (31.8) 
  3d 41 34 (47.2)   7 (31.8) 
  4e and 5f 24 16 (22.2)   8 (36.4)  
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Table III. Continued.

 Ap53Ab status
 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristics Total (n=94) Negative, n (%) Positive, n (%) P‑value

Local recurrence    0.694
  No 84 65 (90.3) 19 (86.4) 
  Yes 10   7   (9.7)   3 (13.6) 
Delayed neck metastasis    0.175
  No 82 64 (88.9) 17 (77.3) 
  Yes 12   8 (11.1)   5 (22.7) 
Distant metastasis    0.664
  No 87 67 (93.1) 20 (90.9) 
  Yes 13   5   (6.9)   2 (9.1) 

aStatistically significant (P<0.05). Fisher's exact test was used to determine the significance of the differences among categorical factors in the 
94 patients with OSCC. bBroad pushing margin. cBroad finger‑like projections or separate large islands. dInvasive islands (>15 cells). eIslands 
of <5 cells, strands of tumor cells or single‑cell infiltration. fTumor satellites separated from the main tumor interface by >1 mm. Ap53Ab, 
serum anti‑p53 antibody.

Figure 3. Association between Ap53Ab titer and survival in the overall cohort of patients with OSCC. Kaplan‑Meier survival analysis of patients with OSCC 
divided into two groups based on Ap53Ab titers (negative and positive). (A) Disease‑free and (B) overall survival of the 94 patients with OSCC based on 
Ap53Ab status. Ap53Ab, anti‑p53 antibody; OSCC, oral squamous cell carcinoma.
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hazards regression model on the 94 patients with OSCC 
revealed that the Ap53Ab status [hazard ratio (HR)=2.807; 
95% confidence interval (CI): 1.029‑7.160; P=0.044], cN‑cate‑
gory (HR=0.176; 95% CI: 0.035‑0.678; P=0.012), cStage 
(HR=4.412; 95% CI: 1.065‑20.529; P=0.041) and worst pattern 
of invasion (HR=3.579; 95% CI: 1.816‑7.665; P<0.001) were 
significant prognostic factors for DFS (Table IV).

Discussion

From the late 1990s to the early 2000s, the seropositivity rate 
of p53 was reported to be 15‑30% for head and neck SCC, 
including OSCC (9,19‑27). Although these results were based 
on the values obtained using ELISA, these reports were not 
the result of a unified kit. In other words, the differences in 
the Ap53Ab positivity rate may be attributed to the measuring 
equipment. In 2003, Shimada et al (7) reported a positive rate 
of 35% for Ap53Ab in head and neck SCC when using the 
MESACUP anti‑p53Ab Test ELISA kit, which was approved 
by Japanese authorities and has since been covered by the 
Japan Health Insurance System. To make the study results 
universally applicable, the procedures must use test equip‑
ment that is employed in daily clinical practice. We therefore 
employed the MESACUP antip53Ab Test ELISA kit in the 
present study, resulting in an Ap53Ab positivity rate of 23%, 

which was the same as that previously reported (7); however, 
to the best of our knowledge, this study is the first to collect 
data based on daily clinical practice in Japan specifically 
focusing on OSCC. Recently, Takahashi et al (28) reported 
decreased values in the majority of patients with colorectal 
cancer who were positive for Ap53Ab (>1.3 U/ml) after radical 
resection. The present results also demonstrated a decrease 
in Ap53Ab titers among the majority of patients following 
surgery, suggesting that Ap53Ab may be used as a monitoring 
marker in the future.

The wild‑type p53 protein has a short half‑life (20‑30 min) 
and is rapidly degraded in cells, whereas the mutant p53 
protein has a significantly longer degradation time (several 
hours) and accumulates in the nucleus. The mutant p53 
protein can therefore be identified as protein overexpression 
using IHC. Conversely, the presence of the TP53 genetic 
abnormality may be inferred from protein overexpression. 
In line with previous reports (8,25,29), a positive correlation 
between Ap53Ab status and p53 expression in the primary 
tumors was observed in the present study. Our results support 
the hypothesis that p53 accumulation in primary lesions may 
be involved in p53 autoantibody production, as proposed by 
various authors (20,30,31). Other authors have reported that 
10‑30% of cases harboring TP53 mutations (such as deletion, 
insertion, nonsense and splicing site mutations) show negative 

Table IV. Multivariate regression analysis results for predicting disease‑free survival in 94 patients with oral squamous cell 
carcinoma.

Variables Assigned score Hazard ratio (95% CI) P‑value

Ap53Ab status   
  Negative 0 2.807 (1.029‑7.160) 0.044a

  Positive 1  
Primary site   
  Tongue 0 0.859 (0.354‑2.202) 0.761
  Others 1  
Clinical T‑category   
  T1 1 0.454 (0.131‑1.315) 0.148
  T2 2  
  T3 3  
  T4 4  
Clinical N‑category   
  N0 1 0.176 (0.035‑0.678) 0.012a

  ≥N1 2  
Clinical stage   
  1 1 4.412 (1.065‑20.529) 0.041a

  2 2  
  3 and 4 3  
Worst pattern of invasion   
  1c and 2d 1 3.579 (1.816‑7.665) <0.001b

  3e 2  
  4f and 5g 3  

Statistically significant: aP<0.05, bP<0.01. cBroad pushing margin. dBroad finger‑like projections or separate large islands. eInvasive islands 
(>15 cells). fIslands of <5 cells, strands of tumor cells or single‑cell infiltration. gTumor satellites separated from the main tumor interface by 
>1 mm. Ap53Ab, serum anti‑p53 antibody; CI, confidence interval.
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immunoreaction for p53 IHC staining (17,32‑34). The data 
from the present study demonstrated that p53 overexpres‑
sion in primary tumors was present in ~70% of the patients 
with Ap53Ab positivity (Table II). Collectively, the findings 
of the present study indicate that Ap53Ab may also predict 
the expression status of p53 in primary OSCC, as well as in 
other malignancies. Moreover, the MESACUP antip53Ab Test 
ELISA kit could be employed as a less invasive diagnostic tool 
for determining the expression status of p53 (or the presence or 
absence of mutations) in OSCC. However, additional analyses 
are needed to elucidate the exact relationship between Ap53Ab 
status and TP53 mutational status in tumor samples.

There have been various reports on the correlation between 
Ap53Ab and the clinical characteristics of head and neck SCC, 
including OSCC. Wollenberg et al (22) reported that Ap53Ab 
seropositivity was not dependent on histological grade, 
T‑category or Union for International Cancer Control stage. 
Gottschlich et al (23) also reported that there was no corre‑
lation between Ap53Ab status and clinical characteristics. 
By contrast, Porrini et al (35) reported that Ap53Ab may be 
associated with histopathological tumor grade, localization 
and recurrence. In addition, Chow et al (26) reported a posi‑
tive correlation between Ap53Ab positivity and the frequency 
of nodal metastasis. Yamazaki et al (27) demonstrated that 
Ap53Ab status was significantly associated with secondary 
neck metastasis. In the present study, the Ap53Ab status 
exhibited a significant association with tumor size, lymph 
node metastasis and pathological stage. In particular, the 
frequency of cases in the pathological N‑category was higher 
in the Ap53Ab‑positive group compared with that in the 
Ap53Ab‑negative group (Table III). Recently, Sano et al (36) 
reported that the TP53 mutation was associated with aggres‑
sive malignant behavior in head and neck SCC, including 
OSCC. Taken together, the findings of previous studies as well 
as the present study suggest that the presence of Ap53Ab in 
the serum may indicate the presence of TP53 mutations in the 
primary tumor, which is accompanied by aggressive malignant 
phenotypes, such as enhanced proliferation, invasion and 
metastatic potential, acquired by tumor cells.

Studies have reported that a positive Ap53Ab status was 
associated with a poor prognosis in patients with various 
malignancies, such as colorectal, esophageal, breast and oral 
cancer (11,27,37,38). In line with previous reports, we herein 
observed a significant association between Ap53Ab status and 
prognosis, particularly in terms of DFS (Fig. 3A). Indeed, a 
positive association between positive Ap53Ab status and poor 
DFS was observed. Moreover, positive Ap53Ab status was 
identified as one of the independent prognostic factors in this 
study (Fig. 3A; Table IV). The reason for these results may 
be associated with the tendency for aggressive malignant 
phenotypes to be more frequent in Ap53Ab‑positive patients 
(Table III). Furthermore, as the positive rate of Ap53Ab tended 
to be high, not only in cases with pathological lymph node 
metastasis, but also in cases with delayed neck metastasis, 
Ap53Ab may be a potential predictive marker for occult neck 
metastasis in patients with OSCC. Cumulatively, our data 
indicate that Ap53Ab status may serve as a biomarker for 
predicting the prognosis of patients with OSCC in terms of 
DFS. In support of this hypothesis, Ushigome et al (5) recently 
reported the usefulness of perioperative monitoring of tumor 

markers (including Ap53Ab) in colorectal cancer. Therefore, 
we are currently in the process of starting a prospective obser‑
vational study to measure the levels of Ap53Ab and SCC Ag, 
a typical OSCC tumor marker, over time, in order to further 
elucidate their clinical significance in OSCC.

In conclusion, despite the limitations due to the small 
number of cases and the lack of tumor markers to compare, 
to the best of our knowledge, the present study is the first 
to re‑evaluate the clinical significance of Ap53Ab in OSCC 
according to the current daily clinical practice in Japan, in 
order to further determine its potential usefulness.
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