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Abstract: Oral cancer is an important global health concern,
representing the sixth most frequent malignant tumor. The oral
squamous cell carcinoma (OSCC) is the most common
malignant neoplasm of the oral cavity with up to 50% of
mortality rate (highest prevalence being identified in Asia). In
2012, it has been reported that 14.1 million new cancer cases and
8.2 million cancer deaths. Numbers of studies have been
performed to investigate the factors that have direct and indirect
or both associated with the OSCC, including their survival time.
In this paper, the potential clinicopathological prognostic factors
will be determined in patients who attended Hospital Universiti
Sains Malaysia from 2005 to 2015. For such prediction, the use
of hazard regression is used previously, but here an attempt is
made to propose a covariate-dependent prognostic model to
identify the factors and the predictor importance according to
the statistical significant point of view. The proposed model is
very useful for the prediction and for the inferences of the
patient’s management  time  with the high-risk
clinicopathological factors.

Index Terms: Clinicopathological, Covariate-Dependent
Prognostic Model, Decision Tree, Prognostic Cancer Model

I. INTRODUCTION TO THE PROGNOSTIC
SURVIVAL CANCER MODEL

Various kind of cancerous lesions from diverse cellular
lineages originate in the oral cavity. Among these, oral
squamous cell carcinoma (OSCC) is the most common,
comprising 95% of head and neck cancers [1, 2]. Globally,
the incidence of oral cancer holds the eighth position and
show epidemiologic variability according to different
geographic regions [3, 4]. Besides the proven causative
agents like tobacco, alcohol, and human papillomavirus,
there are certainly other factors that play a significant role in
the selection of treatment strategies and determination of
prognosis in OSCC patients. These range from simple
demographic/general physical factors to the discovery of
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newer molecular markers, comprising the clinical and
histopathological factors [5]. However, none of the factors
can alone influence the prognosis and it has been observed
that a multitude of factors/parameters needs to be included to
determine the prognosis and treatment outcome of a patient.
In practice, the survival rate is often used to discuss the
patient’s prognosis. The survival rate refers to the percentage
of people who live for a specific time after their cancer is
diagnosed. Despite the significant advancement in the
prevention and treatment protocols, the 5-year survival rate
in patients with OSCC remains low due to recurrence and
lack of suitable markers for early detection [6]. With the
current growth of research in determining the prognosis of
oral cancerous lesions, researchers have gained access to the
considerable amount of gathering high-throughput data.
However, data interpretation efforts seem lacking and
obtained knowledge is not using in the right direction to
translate into better diagnosis and treatment strategies. The
key problem in the integration and interpretation of cancer
data need to be addressed as a “network” which give the
insight to further our understanding in dealing with the
underlying mechanisms in oral cavity cancers. Statistical
survival modeling offers an avenue for cancer network
modeling [7]. In this paper, a prognostic survival cancer
model is focused specifically on OSCC data.

Il. MATERIAL AND METHODS

The archive of medical unit record of Hospital Universiti
Sains Malaysia (USM) was reviewed and related information
was extracted. A total of 57 eligible cases were selected from
the list of a patient diagnosed with OSCC. The selected
variables are shown in Table 2.1 as follows:

Table 2.1 Description of data

No Variables Explanation of user variables

1. Time weeks Time in weeks

2. Treatment Treatment status : 0 =Yes, 1= Not

3. Tumour_classification ~ Tumor classification : 0= Tumour less than 4 cm,
1 =Tumour more than 4 cm

4 Alcohol_Consumption  Alcohol_Consumption : 0 = Alcohol User,
1 = Non-alcohol User

5. Gender Gender : 0= Male, 1= Female

6. TNM staging

Code for Survival Analysis
TNM staging : 0 = Early stage, 1= Last stage
Code for Decision Analysis
1 =Stage 0, 2 = Stage 1, 3 = Stage 2,
4 = Stage 3, 5 = Stage 4a,4b,4c
HPV 16 status: 0 =Negative, 1= Positive,
2 = Not enough tissue for IHC

TNM_Staging :

7. HPV16
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8. Perineural_Invasion Perineural invasion : 1 = Not detected, 2 = Yes,
3 = Not specified
9. Tumour location Tumour location : 1 = Tongue, 2 = Buccal mucosa,

3 = Floor of mouth, 4 = Palate,

5 = Lips, 6 = Mandible/Retromolar
7 = Others

1= Stage 1, 2= Stage 2, 3= Stage 3,
4 = Stage 4a,4b,4c

10. TNM_Staging TNM_Staging :

I1l. RESULTS AND DISCUSSION

Hazard Regression for Prognostics Model Of Oscc

Table 3.1 shows the results for the hazard regression model.
All four proposed factors were significant at p < 0.25, which

Hazard Regression for Prognostics Model Of Oscc

To explore the underlying association between hazard
regression with the selected explanatory variables, one set of
equation model is fitted in this section. Equation (i) proposed
the hazard regression model for our study.

HR - Ex f, xTreatment+ S, x T Classificdion + S, ()
- x Alcohol_Casumption + f, x Gender

All the parameter in equation (i) will be fixed by using
statistical software. All these independent variables will be
tested at the early stage to make sure the proposed model has
a high quality of inferences. Four variables were selected and
listed in equation (i). Independent variables that have the
p-value < 0.25 and clinically important is included in the
model [8].

Decision Tree Of Tnm Staging Of Oscc

A decision tree is considered as a useful tool in statistical
modeling in describing decisions. It is an efficient method for
classification, prediction and for facilitating decision making
in sequential decision problems [9]. Decision process which
involves a lot of sequential decisions will lead to the decision
problem, this is because the decision becomes difficult to
visualize and to implement. Decision trees are indispensable
graphical tools in such settings, which allow for an intuitive
understanding of the problem and aid for the optimal
decision making. The conceptual framework of our proposed
decision tree is outlined as follows:

THM Staging
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Figure 2.1. Conceptual Framework of TNM Staging for
0osccC
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indicates that the hazard regression is associated with four
prognostics factors. The first prognostic factor is a treatment
that patient received from the Hospital Universiti Sains
Malaysia. Treatment received by patients had shown a
significant prognostic factor for the OSCC (S =0.652 ; p <

0.25). It can be concluded that patients with no treatment
received have 1.920 times risk of dying than the patient with
treatment received. The second prognostic factor is T
classification ( £ =0.965;p < 0.25). T classification is a

significant prognostic factor for the OSCC. Patients with
classification (between the stage of T3 and T4) have 2.625
times risk of dying than the patient with T classification
(between the stage of T1 and T2). The third prognostic factor
is an alcohol consumption with ( f#=1.664 ;p < 0.25).

Patients who used the alcohol had 5.279 times risk of dying
than a patient without using alcohol. Alcohol seems to be a
very large prognostic factor that contributes to hazard
regression. The fourth factor is the gender factor
(S =-0.942 ;p < 0.25). Female patients have 61% less risk

of death than male patients.
Table 3.1 Variables in the equation

B SE  Wald Df. Sig. Exp(B)
Treatment 0.652 0.416 2455 1 0.117 1.920
T classification 0.965 0.438 4.853 1 0.028 2.625
Alcohol 1.664 1.030 2611 1 0.106 5.279
Consumption
Gender -0.942 0427 4875 1 0.027 0.390

The results for the model (i) is displayed in Table 3.1. It can
be written in an equation (ii) as follows:

0.652x Treatment +0.965x
HR = Exp| T Classification +1.664 x
Alcohol_Consumption —0.942 x Gender

(i)
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Figure 3.1 Overall Survival
Function Estimates
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Figure 3.2 Survival Function Estimates
According to Gender

Figure 3.1 shows the survival probabilities for OSCC. The
plot shows that the survival probability is at all-time points to
death among oral cancer patient which registered in Hospital
University Sains Malaysia (USM). Figure 3.2 shows the
survival function estimates according to gender. The survival
probability is about lower for males compared to female at
all-time points to death among the OSCC patients.

Decision Tree of Tnm Staging of Oscc

A decision tree model has been designed for the OSCC
patient which consist of three predictors variable. The
process will automatically include in its rule, only that
attributes that really matter in making a decision. The
attributes that do not contribute to the accuracy of the tree are
ignored. This allows us to develop a classification system that
predicts observation based on a set of decision rules. Figure
3.3 shows top three predictors, ranking to their contribution
i.e. tumor site, perineural invasion, and HPV16 status. Using
the CHAID method, nerve invasion and tumor size are the
best predictors of TNM Staging. The highest predictor
importance is on the tumor site.

Predictor Importance
Target: TNM_Staging
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According to the decision tree analysis, the first split of TNM
staging is based on perineural invasion (adj. p-value = 0.037,
Chi-square =6.243, d.f. = 1). In this case, we can interpret
this as a smaller p-value indicates a better quality of the split.
From the Figure 3.4, a perineural invasion with “Not
Identified” status is assigned to Node 1, while perineural
invasion with “Yes and Not Stated” is assigned to Node 2.
Node 1 show that Stage 1(8.7%), Stage 2 (13.0%), Stage 3
(30.4%), Stage 4 (4a, 4b and 4c) is about 47.8%. Node 2
show that Stage 1 (2.9%), Stage 2 (2.9 %), Stage 3 (11.77%),
Stage 4 (4a, 4b and 4c) is about 82.35% (n = 28). This is the
highest of Stage 4 reported in our study. For the second split,
the model has divided these patients into two sub-categories
(Nodes 3 and 4), based on the reading of the tumor site. The
split had divided into two groups Node 3 (tongue) and Node 4
(buccal mucosa, the floor of mouth, palate, and lips). Sixteen
cases (28.07%) tumor site is reported at tongue site and
eighteen cases (31.58%) at buccal mucosa, the floor of
mouth, palate, and lips. For the third split, the model has
divided these patients into two sub-categories (Nodes 5 and
6), based on HPV16. The split had divided into two groups
Node 5 (Negative or Positive) and Node 6 (Not enough tissue
for IHC). Thirteen cases (22.81%) with HPV16 reported
(with Negative or Positive) and three cases (5.26%) reported
(Not enough tissue for IHC).

Tumour_Site ‘

10

/

Least Important

Figure 3.3: Predictor Important
The model was constructed based on the recommendation
proposed by IBM SPSS Modeler 18.0 to ensure that this
model fits the data. To determine the suitability of the model,
the measurement of adj. p-value from the Chi-Square were
evaluated for the decision tree. Decision tree analysis process
will automatically include in its rule only that attributes that
really matter in making a decision. Attributes that do not
contribute to the accuracy of the tree are ignored. This
provides very useful information about the data inferences.
According to Figure 3.4, the top three predictors are shown
that contribute in ranking i.e. tumor site, perineural invasion,
and HPV16 status. Using the CHAID method, nerve invasion
and tumor site are the best predictors of TNM Staging
followed by perineural invasion and HPV16 status.
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Figure 3.4: Decision Tree for Oral Cancer Classification

IV. SUMMARY AND DISCUSSION

The main purpose of this paper is to demonstrate such
relationship and find the prognostics factor the inferences
purpose. The first part of this paper examines the factors that
lead to OSCC. The survival time of OSCC patients may
depend on factors related to (i) the treatment which obtained
from the hospital, (ii) T Classification, (iii) alcohol
consumption and (iv) gender. This paper provides a
preliminary overview of the associated factor for OSCC.
According to Azeem (2018), T classification variable which
represents the tumor size was statistically significant with a
p-value of less than 0.05. Those who were in the late stage
(T3, T4) were at almost five-time higher odds to deceased as
compared to those who were in the early stage (T1,
T2)(Azeem, 2018). Patients those who have a habit of
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alcohol showed an increased risk of death as compared to
non-alcoholic OSCC patients. However, the smoking status
of the alcoholic user was not determining, therefore, the
increased risk of death might not be attributable to alcohol
consumption alone. Gender factor plays a significant role in
the outcome as the p-value for this study was statistically
significant at less than 0.05. The multivariable analysis
shows that female with OSCC in Kelantan population has
8% lower risk to decrease as opposed to males (Azeem,
2018). The second part of the analysis is to develop a
classification system that predicts observation based on a set
of decision rules. From the decision tree analysis, we can
determine the pattern and come out with inferences about the
whole scenario. The decision tree model reveals the findings
more explicitly due to use of diagram classification for OSCC
patients. Using the CHAID method, nerve invasion and
tumor size are the best predictors of TNM Staging. A major
finding shows that the highest predictor importance is on
tumor site and perineural invasion. Most of the OSCC cases
were reported at stage four with the perineural invasion
status of “Not Identified”, “Yes or Not Stated” status and the
high number of a tumor comes from tongue site. From the
both approached method, we can predict a better forecasting
result in future for the decision making. This promising
technique hadlead to successful research and
give the best results for the decision making especially for
the decision maker.
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