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Background: Oral cancer was a major health problem with a high incidence rate worldwide. Oral
Squamous Cell Carcinoma (OSCC) in Bali, ranked as the second most common cancer after cervix
carcinoma. Our understanding of OSCC hasn’t yielded a satisfactory clinical outcome; therefore,
further studies about the role of biomolecular markers in OSCC are still needed. One of the
biomolecular markers for prognosis and predictor for OSCC that has been a topic of research to date
is p53. Method: This is a cross-sectional analytical study of 36 samples to determine the correlation
between p53 overexpression with age group, tumor location, tumor stage, and tumor grade in OSCC
patients. Data was processed descriptive and analytical using Chi-Square/Fisher 's Exact Test methods
with a significance value of p <0.05 was considered significant. Results: From the 36 samples
collected, the mean age was 55,19+14,712 years, 19 samples (52.8%) were women, 21 samples
(58,3%) were <60 years, 24 samples (66,7%) had OSCC on the postero-inferior region, 19 samples
(52,8%) were in high stage group, 22 samples (61,1%) had high grade OSCC, and 22 samples
(61,1%) showed high p53 overexpression. There were significant differences in proportion between
OSCC grade with p53 expression (Chi-square test p=0,013; r=0,416; OR=6,12 CI=95%) and between
OSCC N stage with p53 expression (Fisher's Exact Test p=0,024; r=0,396; OR=6,33 CI=95%).
Conclusion: There were significant differences in the proportion between OSCC grade and N stage
with p53 expression. Therefore, p53 overexpression can be used as a prognostic indicator and
predictor of lymph node involvement in OSCC.
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BACKGROUND

Oral squamous cell carcinoma (OSCC) had
the highest incidence rate among head and neck
squamous cell carcinoma (HNSCC). Important risk
factors were smoking and alcohol consumption,
also the viral infections role and a number of
biomolecular markers for OSCC have contributed
to our understanding and management of OSCC.

An estimated 263,900 new cases and
128,000 deaths from OSCC occurred worldwide in
2008.1 In Indonesia, OSCC ranked number 9
(3.03%) out of 10 most common carcinomas in
women and ranked 2 (11.27%) out of 10 most
common carcinomas in men.?
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Based on data from 13 pathology centers in
Indonesia in 1998, OSCC was the second most
common carcinoma in Bali after cervix carcinoma.?
For the last two decades a number of literatures
have found the role of genetic factors as risk,
prognostic, and also predictor factor in OSCC.
However, these findings have not contributed to
better life expectancy nor recurrence rate for
OSCC.3 These advances in the field of head and
neck cancer, has led most to believe the importance
of molecular genetic studies (EGFR, Cyclin D-1,
p53, p16, STATS) to better understand the nature of
osccA

A high incidence of p53 gene alteration was
observed in OSCC, therefore p53 gene mutations
was suspected to have an important role in the
pathogenesis and progression of OSCC.> However,
a meta-analysis study conducted by Tandon et al
stated that the role of p53 as a prognostic and
predictive factor for OSCC has not been
established.® Nevertheless, p53 has remained a

Open access: www.balimedicaljournal.org and www.ojs.unud.ac.id 68


http://www.balimedicaljournal.org/
http://www.ojs.unud.ac.id/

Bali Medical Jowrnal (Bali Med J) 2016, Volume 5, Number 1: 68-74

focus of many researchers in relation to OSCC,
particularly as predictor for OSCC."8

MATERIAL AND METHOD

This is a cross-sectional analytical study to
determine the correlation between p53 protein
overexpression with clinicopathological features of
OSCC patients in Bali. A cross-sectional sampling
was performed on OSCC cases treated at the
surgery department in Udayana University /
Sanglah General Hospital in Denpasar Bali from
2009 until 2012. Data were recorded from the
medical records, including patient identity,
histopathological diagnosis, tumor location, tumor
stage and tumor grade.

Based on data obtained from the medical
records, data collection and paraffin blocks were
obtained from the pathological anatomy department
in Udayana University / Sanglah General Hospital.
Paraffin blocks were then cut into 3-5 microns
thick and immunohistochemistry evaluation was
performed to determine p53 protein expression
(p53 Tumor Suppressor Protein, Biocare Medical)
according to immunohistochemistry evaluation
protocol in Udayana University / Sanglah General
Hospital pathology anatomy department. P53
protein expression was assessed by one pathologist
using semi-quantitative method and divided into 2
groups: weak expression and strong expression
based on Fisher et al criteria.

Age was determined based from the
patient’s medical record when the patient was
clinically diagnosed with OSCC. Samples were
grouped into <60 years and >60 years. Tumor
location was determined from physical examination
of the medical record into: lips, buccal, palatum,
tongue, and ginggiva. Tumor location was
regrouped into antero-superior location (lips,
buccal, and palatum) and postero-inferior location
(tongue and gingiva). Tumor stage was obtained
from the medical record and based on the AJCC
Tumor Staging System (2002). Stage I, II, 11l were
categorized as low stage and stage IVA, IVB and
IVC were categorized as high stage. Well
differentiated OSCCs were categorized as low
grade tumor, while moderately and poorly
differentiated OSCCs were categorized as a high
grade tumor.

Data from the samples collected was
processed descriptively to determine sample
characteristics and analyzed to determine the
correlation between p53 overexpression with age
group, tumor location, tumor stage, and tumor
grade in OSCC patients. The data obtained was
tested quantitatively using the Shapiro-Wilk test for
normality, then the data was processed using
univariate analysis Chi-Square Test or Fisher's
Exact Test with p<0,05 was considered significant.
Significant correlations were then analyzed with
Pearson's Correlation Test and the Odds Ratio was
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determined. Analysis was performed using SPSS
21.0 for Windows 7.

RESULTS

From 36 samples obtained, the average age
was 55,19+14,712 years old, 19 samples (52.8%)
were women, 21 samples (58,3%) were <60 years,
24 samples (66,7%) had OSCC on the postero-
inferior region, 19 samples (52,8%) were in High
Stage group, 22 samples (61,1%) had high grade
OSCC, and 22 samples (61,1%) showed high p53
overexpression. Overall, the characteristics of the
sample are presented in Table 1.

Table 1. OSCC Sample Characteristics

Variable n
Age
<60 years 21 (58,3%)
> 60 years 15 (41,7%)
Sex
Male 17 (47,2%)
Female 19 (52,8%)
Tumor Location
Tongue 18 (50%)
Gingiva 6 (16,7%)
Palatum 4 (11,1%)
Buccal 6 (16,7%)
Lip 2 (5,6%)

Tumor Location Group
Antero-superior
Postero-inferior

12 (33,3%)
24 (66,7%)

Stage
Stage Il 1 (2,8%)
Stage 11 16 (44,4%)
Stage IVae 17 (47,2%)
Stage V¢ 2 (5,6%)
T Stage
20 (55,6%)
T 16 (44,4%)
T4
N Stage
No 10 (27,8%)
26 (72,2%)
Ni-2
M Stage
Mo 33 (91,7%)

M, 3 (8,3%)
Tumor Grade

Well Differentiated 14 (38,9%)
Moderately Differentiated 18 (50%)
Poorly Differentiated 4 (11,1%)
p53 expression

0 2 (5,6%)
+1 12 (33,3%)
+2 9 (25,0%)
+3 13 (36,1%)
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Association of P53 Protein  Expression
Correlation with OSCC Age Group

There were 21 samples within the <60 years
old age group, a total of 10 samples (47,6%)
showed weak expression of p53 and 11 samples
(52,4%) showed strong expression of p53. Within
the >60 years old age group, there were 15 samples
(52,4%) in which 4 samples (26,7%) showed weak
expression of p53 and 11 samples (73,3%) showed
strong expression of p53 (Table 2).
Chi-Square Test result showed p=0,204 (p>0,05),
there was no difference in proportions of p53
expression between the <60 years old age group
and >60 years old age group.

Table 2. Association of P53 Protein Expression
with OSCC Age Group

P-ISSN.2089-1180, E-ISSN.2302-2914

expression between antero-superior tumor location
and postero-inferior tumor location.

Association P53 Protein Expression Correlation
with OSCC Stage

There were 17 (47,2%) samples with early
stage, 9 samples (52,9%) showed weak expression
of p53 and 8 samples (47,1%) showed strong
expression of p53. Within the high stage tumor
group, there were 19 samples (52,8%), 5 samples
(26,3%) showed weak expression of p53 and 14
samples (73,7%) showed strong expression of p53.

Table 4. Association of P53 Protein Expression
with OSCC Stage Group

Age <60 Age >60

Early  Advanced p

years years P
Strong p53 11 11
expression (52,4%) (73,3%)
0,204

Weak p53 10

0, i-
Expression (47,6%) 4(26,7%) (Chi

Square)

Total 21 (100%) 15 (100%)

Stage Stage
Strong p53 14
Expression 8 (47.1%) (73 79/
0,102
Weak p53 (Chi-
expression  9(529%) 5(26,3%)  gqyare)
Total 17

0,
(100%) 19 (100%)

Association of P53 Protein Expression with
OSCC Location

There were 12 samples with tumors located
in the anterior-superior, as many as 4 samples
(33,3%) showed weak expression of p53 and 8
samples (66,7%) showed strong expression of p53.
The postero-inferior tumor group had 24 samples,
10 samples (41,7%) showed weak expression of
p53 and 14 samples (58,3%) showed strong
expression of p53 (Table 3).

Table 3. Association of P53 Protein Expression
with OSCC Location Group

Chi-Square Test result showed p=0,102
(p>0,05). There was no difference in the
proportions of p53 expression between high stage
OSCC and low stage OSCC (Table 4).

Table 5. Relationship Between Variables TNM
with p53 expression in OSCC

Variable Strong p53 Weak p53 p
expression  expression

Antero- Postero-

T Tis 10(50,0%) 10(50,0%) 0,126
(Chi-
T,  12(75,0%) 4 (25,0%) Square)

N No 3(30,0%) 7(70,0%) 0,024
(Fisher’s

N2  19(73,1%) 7 (26,9%) exact)

M Mo 19 (57,6%) 14 (42,4%) 0,216
3 (Fisher’s

M;  (100%) 0 (0,0%) exact)

Superior Inferior P
Location Location
Strong
P53 g(66,7%) 14 (58,3%)
expression
0,456
Weak p53 (Fisher’s

expression 4 (33,3%) 10 (41,7%) Exact)

Total 12 (100%) 24 (100%)

Fisher's exact test results showed p=0,456 (p>0,05).
There was no difference in the proportions of p53

The study also found no difference in the
proportions of p53 expression between T and M
stages, but there was a significant proportional
difference in p53 expression between No and Ni-;
stage (p=0,024, Fisher's Exact Test) (Table 5).
(OR=6,33; Cl=95%). Therefore, OSCC patients
with strong expression of p53 will have 6,33 times
greater risk for having lymph node involvement
compared to OSCC patients with weak expression
of p53.
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Table 6. Relationship between P53 Protein
Expression with OSCC Grade
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55,1914, 2Q:19
712 years  (52,8%
)

High Low

Grade Grade P
Strong p53 17 )
Expression (77,3%) 5 (35,7%)
Weak 53 0,013

eal p . . .
Expression 5(22,7%) 9 (643%)  (Chi-
Square)
Total 22 14

(100%)  (100%)

Relationship of P53 Protein Expression with
OSCC Grade

There were 14 samples (38,9%) within low-
grade tumor grade, as many as 9 samples (64,3%)
showed weak expression of p53 and 5 samples
(35,7%) showed strong expression of p53. In the
group of high-grade tumor, there were 22 samples
(61,1%), 5 samples (22,7%) showed weak
expression of p53 and 17 samples (77,3%) showed
strong expression of p53 (Table 6).

Chi-Square Test result showed p=0,013
(p<0,05). There was a significant correlation
between p53 expression with OSCC grade in this
study. Pearson's correlation test showed a medium
correlation (r=0,416) between p53 expression with
OSCC grade. The Odds Ratio was 6,12 (OR=6,12;
CI=95%). Therefore, OSCC patients with strong
expression of p53 will have 6,12 times greater risk
for having a high degree OSCC compared to OSCC
patients with weak expression of p53.

Table 7. Relationship of p53 with OSCC
Characteristics

Researche n Age Sex 3:Q
r
Tanumaet 150 Age:35- 3:80  11,4:10
al (2010) 80 years (53,3%
Median: )
55,5years 9:70
(46,7%
)
Tangetal 30 Age:44- 3:20 21
(2010) 75 years (66,7%
Mean: )
60,248,4 Q: 10
years (33,3%
)
Monteiro 67  Age:31- J4:52 351
etal 85 years (77,6%
(2012) Mean: )
59+12,6 Q: 15
years (22,4%
)
Winataet 36  Age:18- 2:17  8,9:10
al (2013) 80 years (47,2%
Mean: )

DISCUSSION

In this study, we found relatively younger
sample characteristic compared to similar studies.
In addition, we found that the ratio of men: women
was smaller than other studies (Table 7). This was
in contrast with the findings of other studies as well
as the general opinion that the ratio of men: women
were greater due to risk factor exposure, such as
alcohol and tobacco. Leemans et al (2011) along
with Curado and Boyle (2013) have found a
correlation between smoking and loss of p53
function. However, Westra (2009) stated that there
was an OSCC subset which was unrelated to
alcohol and tobacco, relatively with younger age,
and was associated with Human Papilloma Virus
infection, and with good prognosis.2%t12 \We
consider this result should be used as a basis for
further research for OSCC in Bali.

This difference in results was likely due to
the different characteristics of the population that
were used for these studies. Tang et al (2010) found
that smoking and alcohol consumption were risk
factors for p53 gene mutation that will lead to
OSCC. However, their study did not obtain a
significant relationship between smoking behavior
with p53 gene mutation (p=1,000, p> 0,05). They
said one of the difficulties in determining the role
of smoking and alcohol consumption as
independent risk factors for OSCC was the means
to quantify these factors in a population.t®
Nevertheless, Curado and Hashibe (2009) have
managed to find a supra-additive effect of smoking
and alcohol consumption as OSCC risk factors.'*

We suspected that the differences in the
ratio of men: women, the age range (19-80 years),
and the relatively young mean age of the OSCC
sample were caused by our retrospective study
design, data collection methods, socio-cultural
factors (tobacco, alcohol, education, oral sex, HPV
infection) were not evaluated in this study, and the
specific genetic profile was unknown.

Association of P53 Protein Expression with
OSCC Age Group

We found no significant association
between p53 expression with age group in OSCC
patients (Chi-square test p=0.204). This was in
accordance with several similar studies on the
relationship of p53 with OSCC clinicopathological
features.'®51817 The researchers used the age limit
between 55-65 years old, in this study we used the
age limit of 60 years. However, among these
studies, the age range of patients in our study was
the widest (18-80 years) with a mean age of
55,19+14,712 years. The mean age was relatively
young compared to other studies. Westra et al
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(2009) stated that there was a change in the
epidemiological pattern of OSCC in the last 3
decades, where patients tend to be younger (aged
between 40-60 years), Caucasian, without history
of smoking or alcohol consumption, and was
associated with HPV infection.'> Nonetheless, the
findings from Westra et al (2009) did not
correspond with other researchers. Waitzberg et al
(2004) in a study using 140 samples of OSCC in
Brazil found that out of 71 samples that showed
overexpression of p53, a total of 35 samples
(49,3%) was <58 years old and 36 samples (50,7%)
was >58 years (p=0, 866).'> Similar findings were
also obtained by other researchers. The author
argued that one of the causes of this difference was
due to socio-cultural factors between study
populations. The weakness of our study was that
we did not include the risk factors of alcohol
consumption, tobacco, and oral sex. Therefore, we
thought that this could be used as a basis for further
research on OSCC in Bali.

Association of P53 Protein Expression with
OSCC Location

Our study found no significant association
between p53 expression with tumor location groups
in OSCC (p=0,456, p>0,05). This result was also
found by other researchers. 3151617 |t was
interesting that Al-Swiahb et al (2013) found a
significant relationship between the expression of
p53, pl6, and EGFR with HPV infection in the
oropharynx and hypopharynx squamous cell
carcinoma (p<0,001 for p53, p16, and EGFR).1®
One of the obstacles for us on this matter was to
determine the diagnosis and staging of squamous
cell carcinoma in the more posterior region from
the oral cavity. We did not have the necessary
facility, such as PET-Scan, in our center to
determine the diagnosis and stage of tumors in the
more posterior region.

Association P53 Protein Expression with OSCC
Stage

We found 0 sample (0,0%) of OSCC
patients in Stage I, 1 sample (2,8%) was in Stage I,
16 samples (44,4%) were in Stage Ill, 17 samples
(47,2 %) were in Stage IVaeg, and 2 samples (5,6
%) were in Stage IVc. A total of 19 samples
(52,8%) were in the high stage group. This was
similar to other studies which found that OSCC
patients tend to come on later stages.'®1516.17.19.20
We thought that there were a number of factors
which contributed in this regard, such as unspecific
signs and symptoms, the difficulty of early
diagnosis,  obscure  tumor  location, and
unavailability of certain investigations (such as
PET-Scan). However, these factors still need to be
proven statistically in further OSCC research in
Bali.
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Although in this study, we found no
significant correlation between p53 expression with
OSCC stage group (Chi-square test p=0,102), we
obtained a significant correlation between the
expression of p53 with N status of OSCC (Fisher 's
Exact Test p=0,024; r=0,396; OR=6,33; CI=95%).
Other studies (Waitzberg et al, 2004; Tanuma et al,
2010; Tang et al, 2010; Hoffmann et al, 2011; Kato
et al, 2011; Monteiro et al, 2012) obtained different
results regarding the correlation of p53 expression
with tumor stage. In response to this heterogeneity,
we agreed with Perisanidis et al (2012) which
stated that the cause of these differences is the vast
heterogeneity between the studies.?. Several
factors have been identified as the cause of this
heterogeneity: different study designs, sample
collection methods, p53 evaluation methods
(Protein ~ vs.  gene), limitations in  the
immunohistochemistry methods used,
interpretation techniques, and semi-quantitative
method which was highly biased. Regarding the
significant correlation between p53 expression with
OSCC N stage, Tai et al (2013) found a number of
predictive factors of lymph node metastases in
tongue and buccal squamous cell carcinoma. They
found in their univariate analysis, tumor thickness
>6 mm, lymphatic and vascular invasion, and
perineural invasion factors were significantly
correlated with the occurrence of lymph node
metastases of tongue and buccal squamous cell
carcinoma (p=0,035, p=0,01, and p<0,001
respectively); while multivariate analysis showed
that perineural invasion was an independent
predictive factor for lymph node involvement in
tongue and buccal squamous cell carcinoma.??

Association of P53 Protein Expression with
OSCC Grade

We obtained 17 samples (77,3%) with
strong p53 expression and high grade tumors.
There was a significant correlation between p53
expression with OSCC grade in this study (Chi-
square test p=0,013; r=0,416; OR=6,12; CI=95%).
This was consistent with the results by Monteiro et
al (2012) and Kato et al (2011), they found a
significant correlation between p53 expression with
OSCC grade (p=0,01 and p=0,01, respectively).
Both studies were conducted in two different
populations, Monteiro et al (2012) used the
population in Spain and Kato et al (2011) used the
population in Japan. Nonetheless, the two
researchers used immunohistochemistry method to
evaluate p53 function. Different results were
obtained by Hoffmann et al (2011), Tanuma et al
(2010), and Waitzberg et al (2004). Waitzberg et al
(2004) in their study of 140 samples found no
significant correlation between p53 expression with
0OsccC grade (p=0,845), they used
immunohistochemistry method to evaluate p53
function. Tanuma et al (2010) in his study of 150
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samples found no significant correlation between
p53 expression with OSCC grade (p=0, 101), but
they used gene mutation methods to evaluate p53
function. Hoffmann et al (2011) also found no
significant correlation between p53 expression with
OSCC grade (p>0,05). Hoffmann et al (2011)
obtained results that were also insignificant either
using immunohistochemistry or gene mutation
methods to evaluate p53 function.

Although different studies showed different
results on the relationship of p53 expression with
OSCC grade, it was generally accepted that the loss
of function of p53 will lead to a more aggressive
malignancy. In this regard, we concluded that
differences in results between researches were
caused by the extent of heterogeneity between
studies. This heterogeneity includes sample size,
study population, study design, p53 evaluation
methods, biases that can occur in p53 evaluation,
and the lack of consensus regarding the evaluation
of p53 (especially on OSCC).

CONCLUSION

There was a significant difference of
proportions in p53 expression with OSCC grade
and N stage. The expression of p53 protein in
OSCC could be used as a prognostic indicator and
predictor lymph node involvement in OSCC.
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