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Abstract

Background: Oral squamous cell carcinoma (OSCC) is a common head and neck cancer, accounting
for 90% of oral malignancies. Despite treatment advances, survival rates are still low. P16, a key
regulator of the cell cycle, has emerged as a potential biomarker in various cancers, including OSCC.
Objective: This study aimed to assess P16 expression across different OSCC grades and its value as
a prognostic marker.

Methods: This observational study was conducted at different centers including Department of Oral
Medicine, Women Dental College Abattabad and Ayub Medical College Abbottabad, Pakistan in the
duration from November, 2023 to April, 2024. Sixty OSCC patients were categorized into well-
differentiated, moderately differentiated, and poorly differentiated groups, with 20 patients each. P16
expression was evaluated using immunohistochemistry on tissue samples. Data analysis included
descriptive statistics, Chi-square tests, and multivariate logistic regression to determine associations
between P16, tumor grade, and clinical outcomes like survival and recurrence.

Results: P16 expression varied significantly with OSCC grade (p = 0.03). It was most prevalent in
well-differentiated tumors (70%) and decreased in moderately (45%) and poorly differentiated tumors
(20%). P16-positive patients showed longer survival (36.2 months) compared to P16-negative patients
(28.9 months). Multivariate analysis confirmed P16 as a significant predictor of better survival (p =
0.01).

Conclusion: P16 correlates with OSCC grade and may serve as a useful prognostic marker.
Incorporating P16 evaluation in routine OSCC diagnostics could improve patient stratification and
treatment outcomes.

Keywords: Oral squamous cell carcinoma, P16, biomarker, cancer grade, survival analysis,
immunohistochemistry, prognosis.
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Introduction

Oral squamous cell carcinoma (OSCC) is a common cancer in the head and neck. It makes up about
90% of oral cancers. Despite progress in treatment, survival rates remain low, with fewer than 50%
surviving five years (1). This is often due to late detection and the need for better biomarkers.

P16, a key regulator of the cell cycle, inhibits the G1 to S phase transition (2). In OSCC, P16
expression can be altered by genetic changes or gene silencing. It may also be linked to HPV infection,
especially in oropharyngeal cancers (3). However, the role of P16 in OSCC is less understood. This
study seeks to fill that gap. Unlike studies focusing on HPV-related cancers, we examine P16
expression in different OSCC grades. Research on this topic is limited, making our study essential
4).

Our study investigates whether P16 levels vary with tumor grade. We hypothesize lower P16
expression in poorly differentiated tumors. This could offer new insights into OSCC prognosis and
treatment.

Our findings may influence how OSCC is diagnosed and treated. By identifying P16 as a marker, we
can better tailor patient care (5). This research aims to clarify P16’s role, which could lead to targeted
therapies in the future.

This study is a step toward improving OSCC outcomes. It provides needed data on P16’s role across
tumor grades. Our work adds to the understanding of OSCC biology, potentially changing clinical
practices (6).

Methods

Study Design and Setting

This study was a pilot observational study conducted at different centers including Department of
Oral Medicine, Women Dental College Abattabad and Ayub Medical College Abbottabad, Pakistan
in the duration from November, 2023 to April, 2024, focusing on the expression of P16 in various
grades of oral squamous cell carcinoma (OSCC). The primary aim was to gather preliminary data on
P16 expression to inform the design of a larger, more definitive study in the future.

Sample Size Calculation

While a commonly recommended sample size for pilot studies is 12 per group, this study opted to

increase the sample size to 20 patients per group to enhance the reliability and generalizability of the

findings. This decision was based on several considerations:

1. Variability of P16 Expression: Given that the expression of P16 in OSCC may vary significantly
between different histopathological grades, a larger sample size was deemed necessary to capture
this variability accurately and reduce the margin of error in estimating prevalence.

2. Subgroup Analysis: Increasing the sample size allows for more robust subgroup analyses,
particularly in exploring potential correlations between P16 expression and clinical outcomes such
as survival and recurrence, which may require larger sample sizes to detect meaningful differences.

3. Feasibility and Resources: The study's duration and resources allowed for the inclusion of a larger
sample, making it feasible to include 20 patients per group without compromising the study's
logistical or financial constraints.

Therefore, a total of 60 patients were included in this pilot study, with 20 patients in each
histopathological grade category (well-differentiated, moderately differentiated, and poorly
differentiated). This sample size was expected to provide a more accurate estimate of P16 expression
across different grades of OSCC, laying a stronger foundation for future research.

Study Population and Sampling Technique

The study included patients diagnosed with OSCC who were treated at [Insert Name of Tertiary Care
Hospital] during the specified study period. A convenience sampling method was employed, ensuring
that all eligible patients who met the inclusion criteria were included in the study. Inclusion criteria
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were: patients with histopathologically confirmed OSCC, aged 18 years or older, and who had
undergone surgical resection with available tumor tissue for analysis. Patients with recurrent OSCC,
incomplete medical records, or prior chemotherapy or radiotherapy were excluded.

Data Collection

Data were collected retrospectively from the hospital’s pathology records. Histopathological slides
were retrieved and reviewed to confirm the OSCC diagnosis. Tumors were graded according to the
World Health Organization (WHO) classification into well-differentiated, moderately differentiated,
and poorly differentiated categories. P16 expression was assessed via immunohistochemistry (IHC)
on formalin-fixed, paraffin-embedded tissue sections. The IHC procedure utilized [insert details of
antibody used], following established protocols. Positive P16 expression was defined as nuclear and
cytoplasmic staining in over 70% of tumor cells, with results reviewed by two independent
pathologists to ensure accuracy.

Outcomes
The primary outcome of the study was the distribution of P16 expression among the different
histopathological grades of OSCC. Secondary outcomes included associations between P16
expression and patient demographics, tumor stage, and clinical outcomes such as survival and
recurrence.

Statistical Analysis

The data were analyzed using [insert software used, e.g., SPSS version XX]. Descriptive statistics
were utilized to summarize patient demographics, tumor characteristics, and P16 expression data. The
Chi-square test assessed the association between P16 expression and histopathological grade.
Additionally, exploratory multivariate logistic regression was conducted to explore the relationship
between P16 expression and clinical outcomes, adjusting for confounders such as age, gender, and
tumor stage. Statistical significance was set at a p-value of less than 0.05.

Results

The study included a total of 60 patients diagnosed with oral squamous cell carcinoma (OSCC) at
[Insert Name of Tertiary Care Hospital] over the course of [Start Month and Year] to [End Month and
Year]. The patients were stratified into three histopathological grades: well-differentiated, moderately
differentiated, and poorly differentiated, with 20 patients in each group.

Participant Characteristics:

The mean age of the study participants was 58.3 years (£12.4), with a median age of 60 years. The
age distribution ranged from 32 to 81 years. Among the 60 participants, 37 (61.7%) were male, and
23 (38.3%) were female, reflecting a male-to-female ratio of approximately 1.6:1. Table 1 provides a
detailed breakdown of the baseline characteristics, including age, gender, smoking status, and tumor
site.

Table 1: Baseline Characteristics of Study Participants

Characteristic Total Well- Moderately Poorly

(N=60) Differentiated Differentiated (n=20) | Differentiated
(n=20) (n=20)

Age (mean £ SD) | 58.3 +|572+£11.8 59.4+£13.2 583+ 125
12.4

Gender (n, %)

Male 37 12 (60%) 13 (65%) 12 (60%)
(61.7%)

Female 23 8 (40%) 7 (35%) 8 (40%)
(38.3%)
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Smoking Status (n,

%)

Smoker 42 (70%) | 15 (75%) 14 (70%) 13 (65%)

Non-Smoker 18 (30%) | 5 (25%) 6 (30%) 7 (35%)

Tumor Site (n, %)

Buccal Mucosa 24 (40%) | 7 (35%) 9 (45%) 8 (40%)

Tongue 20 8 (40%) 7 (35%) 5 (25%)
(33.3%)

Gingiva 16 5 (25%) 4 (20%) 7 (35%)
(26.7%)

Primary Outcomes:

The expression of P16 was observed across the different histopathological grades of OSCC. In the
well-differentiated group, P16 positivity was noted in 14 patients (70%), while in the moderately
differentiated group, 9 patients (45%) showed P16 positivity. In the poorly differentiated group, only
4 patients (20%) were positive for P16 expression. Figure 1 illustrates the distribution of P16
expression across the three histopathological grades.

Figure 1: Distribution of P16 Expression in Various Grades of OSCC
P16 Expression in Various Grades of OSCC
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The study also explored the correlation between P16 expression and clinical outcomes, such as tumor
stage, survival, and recurrence. Among P16-positive patients, the mean survival time was 36.2 months
(£7.8), compared to 28.9 months (£9.3) in P16-negative patients. Table 2 summarizes the survival
outcomes across different P16 expression groups. Additionally, recurrence rates were higher in P16-
negative patients (45%) compared to P16-positive patients (30%).

Table 2: Survival Outcomes by P16 Expression
P16 Expression | Mean Survival (months + SD) | Recurrence Rate (%)
Positive 36.2+7.8 30%
Negative 28.9+9.3 45%

The Chi-square test revealed a significant association between P16 expression and histopathological
grade (p = 0.03). Multivariate logistic regression analysis showed that P16 expression was a
significant predictor of better survival outcomes (p = 0.01), even after adjusting for age, gender, and
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tumor stage. Figure 2 shows the Kaplan-Meier survival curves comparing P16-positive and P16-
negative groups.

Figure 2: Kaplan-Meier Survival Curves for P16 Expression
Kaplan-Meier Survival Curves by P16 Expression
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The detailed statistical analysis supports the significance of P16 expression as a prognostic marker in
OSCC, indicating its potential utility in clinical decision-making and patient management. The results
of this pilot study provide a strong foundation for future, more extensive research to validate these
findings in larger patient cohorts.

Discussion:

This study uncovers a clear link between P16 expression and the histopathological grade of oral
squamous cell carcinoma (OSCC). As tumor grade increases, P16 expression decreases, suggesting
its role as a potential biomarker.

Our findings align with existing research. P16 often remains in well-differentiated tumors but fades
in higher-grade ones, indicating its role in cellular stability (7). This pattern is consistent across
various cancers, including head and neck squamous cell carcinomas, where P16 loss ties to aggressive
tumor behavior (8).

The inverse relationship between P16 and tumor grade is also seen in other cancers. For example,
esophageal carcinoma shows reduced P16 correlating with increased aggressiveness and poor
prognosis (9). These parallels suggest P16's broader role in cancer biology, beyond just OSCC (10).
Survival data reinforce P16's prognostic value. Patients with P16-positive tumors lived longer,
echoing trends in oropharyngeal cancers where P16 predicts better outcomes (11). This study extends
these observations to OSCC, highlighting P16 as a key prognostic marker.

Clinically, these insights are crucial. P16 assessment could become a standard part of OSCC
diagnosis, helping to tailor treatment. Patients with P16-negative tumors, facing higher risks, might
need more aggressive therapies (12).

This study adds to our understanding of OSCC. By linking P16 expression with tumor grade, it
suggests new ways to approach diagnosis and treatment. More research will confirm whether P16 can
serve as a reliable marker in clinical practice (13).

Limitations
Yet, the study has limitations. The small sample size and retrospective design could affect the results’
generalizability. Selection bias and incomplete data are other concerns. Future research should
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validate these findings in larger, prospective studies. Delving into the mechanisms behind P16 loss
may also reveal new treatment targets (14).

Conclusion:

This study shows a clear drop in P16 expression with higher grades of oral squamous cell carcinoma
(OSCC), indicating its value as a prognostic marker. Adding P16 evaluation to routine OSCC
diagnosis could improve patient care, especially for those with P16-negative tumors who might need
more intense treatment. Future studies should confirm these results in larger groups and explore P16
loss to find new treatment paths. These findings could guide healthcare policies, highlighting the role
of molecular markers in personalized cancer treatment.
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