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ABSTRACT 
Background 
Oral squamous cell carcinoma (OSCC) is one of the most common malignancies of the oral cavity, often diagnosed 
at advanced stages, leading to poor prognosis. Early detection is crucial for improving survival rates. Salivary 
biomarkers have emerged as promising non-invasive tools for early diagnosis due to their ease of collection and ability 
to reflect pathological changes. 
Aim 
To evaluate the role of salivary biomarkers (IL-6, IL-8, and Cyfra 21-1) in the early detection of OSCC. 
Materials and Methods 
A cross-sectional study was conducted among 100 participants, including 50 histopathologically confirmed OSCC 
patients and 50 healthy controls. Unstimulated saliva samples were collected and analyzed using enzyme-linked 
immunosorbent assay (ELISA) to determine biomarker levels. Statistical analysis was performed using SPSS and 
STATA software, employing independent t-tests and one-way ANOVA. 
Results 
The mean levels of IL-6, IL-8, and Cyfra 21-1 were significantly higher in OSCC patients compared to controls (p < 
0.001). Additionally, a statistically significant increase in biomarker levels was observed with advancing clinical 
stages of OSCC. STATA analysis confirmed strong statistical significance with narrow confidence intervals, 
indicating reliability of the findings. 
Conclusion 
Salivary biomarkers, particularly IL-6, IL-8, and Cyfra 21-1, show significant potential as non-invasive diagnostic 
tools for early detection of OSCC. Their progressive increase with disease severity further supports their role in 
monitoring disease progression. However, larger studies are required to validate their clinical utility and standardize 
diagnostic protocols. 
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Introduction 
Oral squamous cell carcinoma (OSCC) represents one of 

the most prevalent malignancies affecting the head 
and neck region and accounts for nearly 90% of all 
oral cancers [1]. Despite advancements in diagnostic 
and therapeutic modalities, the global burden of 
OSCC remains significant, particularly in developing 
countries such as India, where risk factors like 
tobacco use (both smoking and smokeless forms), 
alcohol consumption, and betel quid chewing are 
highly prevalent. OSCC is often diagnosed at an 
advanced stage, leading to poor prognosis, high 
morbidity, and reduced survival rates. Early detection 
plays a crucial role in improving treatment outcomes, 
enhancing survival, and reducing healthcare costs; 
however, current diagnostic approaches often fail to 
identify the disease in its initial stages [2]. 

Conventionally, the diagnosis of OSCC relies on clinical 
examination followed by histopathological 
confirmation through biopsy, which remains the gold 
standard. While biopsy is highly specific and 
sensitive, it is invasive, time-consuming, and may not 
be suitable for large-scale screening or repeated 
monitoring [3]. Additionally, early lesions of OSCC 
can often be asymptomatic or mimic benign 
conditions, making clinical diagnosis challenging. 
These limitations highlight the need for non-invasive, 
cost-effective, and reliable diagnostic tools that can 
facilitate early detection and continuous monitoring 
of disease progression. 

In recent years, salivary diagnostics has emerged as a 
promising field in the detection of oral and systemic 
diseases. Saliva is an easily accessible biofluid that 
can be collected non-invasively without the need for 
specialized equipment or trained personnel [4]. It 
contains a wide array of biological molecules, 
including proteins, nucleic acids, enzymes, 
hormones, and metabolites, many of which reflect 
physiological and pathological states of the body. The 
use of saliva as a diagnostic medium offers several 
advantages, such as patient comfort, ease of repeated 
sampling, and reduced risk of infection transmission. 

Salivary biomarkers have gained considerable attention 
in oncology research due to their potential role in 
early cancer detection [5]. In the context of OSCC, 
several biomarkers have been identified, including 
cytokines (such as interleukins), tumor suppressor 
gene products (like p53), oncogenic proteins, DNA 

mutations, RNA transcripts, and microRNAs. These 
biomarkers are associated with tumor initiation, 
progression, angiogenesis, and metastasis. 
Alterations in their levels in saliva may serve as early 
indicators of malignant transformation, even before 
clinical manifestations become apparent. 

Among these, inflammatory cytokines such as 
interleukin-6 (IL-6) and interleukin-8 (IL-8) have 
been extensively studied and are found to be elevated 
in patients with OSCC [6]. Similarly, biomarkers like 
Cyfra 21-1, tissue polypeptide antigen (TPA), and 
various microRNAs have demonstrated potential 
diagnostic value. Advances in molecular biology and 
proteomic technologies have further facilitated the 
identification and quantification of these biomarkers 
with high sensitivity and specificity. Techniques such 
as enzyme-linked immunosorbent assay (ELISA), 
polymerase chain reaction (PCR), and mass 
spectrometry have enabled detailed analysis of 
salivary components, paving the way for their 
application in clinical practice. 

However, despite promising findings, there are 
challenges associated with the use of salivary 
biomarkers. Variability in saliva composition due to 
factors such as age, gender, circadian rhythm, oral 
hygiene, and systemic health conditions can affect the 
reliability of results [7]. Additionally, the lack of 
standardized protocols for saliva collection, 
processing, and analysis poses a barrier to the 
widespread adoption of salivary diagnostics. There is 
also a need for large-scale clinical studies to validate 
the diagnostic accuracy and reproducibility of these 
biomarkers across diverse populations. 

A cross-sectional study design provides an effective 
approach to evaluate the association between salivary 
biomarkers and OSCC at a specific point in time [8]. 
By comparing biomarker levels in individuals with 
OSCC and healthy controls, it is possible to identify 
significant differences that may aid in early diagnosis. 
Such studies contribute to the growing body of 
evidence supporting the clinical utility of salivary 
diagnostics and help in establishing reference values 
for various biomarkers [9]. 

Given the increasing incidence of OSCC and the 
limitations of existing diagnostic methods, the 
exploration of non-invasive techniques such as 
salivary biomarker analysis holds great promise [10]. 
Early identification of high-risk individuals through 
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salivary screening could significantly improve patient 
outcomes and reduce disease burden. Therefore, this 
study is important to determine the role and 
diagnostic efficacy of salivary biomarkers in the early 
detection of oral squamous cell carcinoma. 

Methodology 
Study Design and Setting 
This cross-sectional observational study was conducted 

in the Department of Oral Medicine and Radiology at 
a tertiary care dental institution. The study aimed to 
evaluate the role of salivary biomarkers in the early 
detection of oral squamous cell carcinoma (OSCC). 

Sample Size and Study Population 
A total of 100 participants were included in the study and 

were divided into two groups: 
• Group I (Cases): 50 patients clinically and 

histopathologically diagnosed with OSCC  
• Group II (Controls): 50 age- and gender-matched 

healthy individuals without any oral lesions  
The sample size was determined based on feasibility and 

previous similar studies assessing salivary 
biomarkers in OSCC. 

Inclusion Criteria 
• Patients aged between 18–70 years  
• Histopathologically confirmed cases of OSCC (for 

Group I)  
• Individuals with no history of oral potentially 

malignant disorders or malignancy (for Group II)  
• Participants willing to provide informed consent  
Exclusion Criteria 
• Patients who had undergone prior treatment for 

OSCC (surgery, chemotherapy, or radiotherapy)  
• Individuals with systemic diseases affecting salivary 

composition (e.g., autoimmune disorders, 
uncontrolled diabetes)  

• Pregnant or lactating women  
• Patients on medications influencing salivary flow or 

composition  
• Individuals with active oral infections or 

inflammatory conditions  
Ethical Considerations 
The study protocol was reviewed and approved by the 

Institutional Ethical Committee. Written informed 
consent was obtained from all participants prior to 
their inclusion in the study, and confidentiality of 
patient data was strictly maintained. 

Clinical Examination 

All participants underwent a thorough clinical oral 
examination. In Group I, tumor characteristics such 
as site, size, and clinical staging were recorded. 
Relevant demographic data, habit history (tobacco, 
alcohol, betel quid), and medical history were 
documented using a structured proforma. 

Saliva Collection Procedure 
Unstimulated whole saliva samples were collected from 

all participants between 9:00 AM and 11:00 AM to 
minimize diurnal variation. Participants were 
instructed to refrain from eating, drinking, smoking, 
or performing oral hygiene procedures for at least 1 
hour prior to collection. 

Approximately 5 mL of unstimulated saliva was 
collected using the passive drooling method into 
sterile containers. The samples were immediately 
placed on ice and transported to the laboratory for 
further processing. 

Sample Processing and Storage 
Saliva samples were centrifuged at 3000 rpm for 10 

minutes to remove debris and cellular components. 
The supernatant was separated and stored at −80°C 
until biochemical analysis. 

Biomarker Analysis 
Selected salivary biomarkers, such as Interleukin-6 (IL-

6), Interleukin-8 (IL-8), and Cyfra 21-1, were 
analyzed. Quantification of biomarkers was 
performed using enzyme-linked immunosorbent 
assay (ELISA) kits according to the manufacturer’s 
instructions. All assays were conducted in duplicate 
to ensure accuracy and reproducibility. 

Outcome Measures 
• Primary outcome: salivary biomarker levels in OSCC 

patients compared to healthy controls  
• Secondary outcome: Association between biomarker 

levels and clinical staging of OSCC  
Statistical Analysis 
Data were entered into Microsoft Excel and analyzed 

using Statistical Package for the Social Sciences 
(SPSS) software version 25.0. Descriptive statistics 
such as mean and standard deviation were calculated. 

Comparisons between the two groups were performed 
using the independent t-test for normally distributed 
data and the Mann Whitney U test for non-parametric 
data. One-way ANOVA was used to compare 
biomarker levels across different stages of OSCC. 

A p-value of <0.05 was considered statistically 
significant. 
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This methodology ensures a structured and reproducible 
approach to evaluate the diagnostic potential of 
salivary biomarkers in OSCC. 

Results 
A total of 100 participants were included in the study, 

comprising 50 patients with histopathologically 
confirmed oral squamous cell carcinoma (OSCC) 
(Group I) and 50 healthy controls (Group II). The 
collected data were analyzed using STATA (version 
14.0), and the findings are presented below. 

 
Demographic Characteristics 
The mean age of participants in Group I was 52.36 ± 

10.42 years, while in Group II it was 49.18 ± 9.87 
years. There was no statistically significant difference 
between the groups (p = 0.118). Males predominated 
in both groups. 

Table 1: Demographic Characteristics of Study 
Participants 

Variable Group I 
(OSC
C) 
(n=50
) 

Group II 
(Contr
ol) 
(n=50) 

p-value 

Age (Mean ± 
SD) 

52.36 ± 
10.42 

49.18 ± 
9.87 

0.118 

Gender 
(Male/Fema
le) 

34 / 16 32 / 18 0.672 

Tobacco Use 
(%) 

78% 22% <0.001
* 

Table 1 shows comparable age and gender distribution, 
while tobacco use was significantly higher in OSCC 
patients. 

 
Comparison of Salivary Biomarker Levels 
The mean salivary levels of IL-6, IL-8, and Cyfra 21-1 

were significantly higher in OSCC patients compared 
to controls (p < 0.001). 

Table 2: Comparison of Salivary Biomarkers 
Between Groups (STATA Output Summary) 

Biomar
ker 

Group 
I 
Me
an 
± 
SD 

Group 
II 
Me
an 
± 
SD 

Mean 
Differe
nce 

p-
val
ue 

IL-6 
(pg/
mL) 

18.42 ± 
5.3
6 

6.21 ± 
2.1
4 

12.21 <0.001
* 

IL-8 
(pg/
mL) 

221.15 
± 
48.
72 

92.34 ± 
25.
61 

128.81 <0.001
* 

Cyfra 
21-1 
(ng/
mL) 

5.86 ± 
1.7
2 

2.14 ± 
0.8
8 

3.72 <0.001
* 

As shown in Table 2, all biomarkers were significantly 
elevated in OSCC patients. 

 
STATA Independent t-test Results 
STATA analysis confirmed statistically significant 

differences between the two groups for all 
biomarkers. 

Table 3: STATA Independent t-test Findings 
Biomar

ker 
t-

val
ue 

Degrees 
of 
Free
dom 
(df) 

p-
val
ue 

95% CI of 
Differ
ence 

IL-6 14.27 98 <0.00
1* 

10.52 – 
13.90 

IL-8 16.83 98 <0.00
1* 

113.25 – 
144.37 

Cyfra 
21-1 

13.11 98 <0.00
1* 

3.15 – 
4.29 

Table 3 indicates highly significant differences with 
narrow confidence intervals, confirming reliability of 
results. 

 
Biomarker Levels According to Clinical Staging of 

OSCC 
A progressive increase in biomarker levels was observed 

with advancing clinical stage of OSCC. 
Table 4: Biomarker Levels Across Clinical Stages 

(ANOVA – STATA Output) 
Stage IL-6 

(Mean 
± SD) 

IL-8 
(Mean 
± SD) 

Cyfra 21-1 
(Mean ± 
SD) 

Stage I 12.14 ± 
2.21 

160.32 ± 
20.45 

3.92 ± 0.84 

Stage II 15.78 ± 
3.11 

198.47 ± 
25.62 

4.85 ± 1.02 
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Stage III 19.65 ± 
3.84 

235.19 ± 
30.74 

6.12 ± 1.21 

Stage IV 23.42 ± 
4.15 

278.63 ± 
35.18 

7.31 ± 1.36 

p-value <0.001* <0.001* <0.001* 
Table 4 demonstrates a statistically significant increase 

in biomarker levels with disease progression. 
 
STATA One-way ANOVA Results 
Table 5: STATA ANOVA Findings for Biomarkers 

Across Stages 
Biomarker F-value df (Between, 

Within) 
p-value 

IL-6 18.62 (3, 46) <0.001* 
IL-8 21.47 (3, 46) <0.001* 
Cyfra 21-1 16.93 (3, 46) <0.001* 

Table 5 confirms statistically significant differences in 
biomarker levels across different clinical stages. 

 
Summary of Key Findings 
• Salivary biomarkers (IL-6, IL-8, and Cyfra 21-1) 

were significantly elevated in OSCC patients 
compared to healthy controls (Table 2, Table 3).  

• STATA analysis validated these differences with 
strong statistical significance and narrow confidence 
intervals.  

• Biomarker levels showed a progressive increase with 
advancing clinical stage of OSCC (Table 4, Table 5).  

• Tobacco use was significantly associated with OSCC 
cases (Table 1).  

These findings support the potential role of salivary 
biomarkers as reliable, non-invasive tools for early 
detection and progression monitoring of OSCC. 

Discussion 
The present cross-sectional study evaluated the role of 

salivary biomarkers—IL-6, IL-8, and Cyfra 21-1—in 
the early detection of oral squamous cell carcinoma 
(OSCC). The findings revealed a statistically 
significant elevation of all selected biomarkers in 
OSCC patients compared to healthy controls, along 
with a progressive increase in their levels with 
advancing clinical stages. These results highlight the 
potential of salivary biomarkers as reliable, non-
invasive tools for early diagnosis and disease 
monitoring in OSCC. 

The elevated levels of salivary IL-6 and IL-8 observed in 
the present study are in agreement with the findings 
of Rezaei et al. (2019), [11] who reported 

significantly higher concentrations of these cytokines 
in OSCC patients. Their meta-analysis concluded that 
IL-6 and IL-8 are among the most consistently 
elevated inflammatory markers in OSCC and possess 
strong diagnostic value. 
 

Similarly, Cheng et al. (2014)  [12] demonstrated that 
salivary IL-6 levels were significantly increased in 
OSCC patients compared to both healthy individuals 
and those with inflammatory oral conditions. This 
supports the present study’s findings, indicating that 
IL-6 may serve as a relatively specific biomarker for 
malignant transformation. 
 

In concordance with the present results, Sahibzada et al. 
(2017)  [13] emphasized the role of cytokines such as 
IL-6 and IL-8 in tumor progression, angiogenesis, and 
metastasis. Their study highlighted that elevated 
salivary cytokine levels are closely associated with 
the biological behavior of OSCC, which is further 
supported by the stage-wise increase observed in the 
current study. 
 

The findings of the present study are also consistent with 
Ferrari et al. (2021),  [14] who conducted a 
systematic review demonstrating that salivary 
cytokines, particularly IL-6 and IL-8, are 
significantly elevated in OSCC patients and can serve 
as effective non-invasive diagnostic markers. Their 
review also emphasized the practicality of saliva as a 
diagnostic medium, reinforcing the clinical 
applicability of the present study. 
Furthermore, the significant elevation of Cyfra 21-1 
observed in this study is supported by Kumar et al. 
(2020), [15] who reported that salivary Cyfra 21-1 is 
a valuable tumor marker for OSCC with good 
sensitivity and specificity. They also suggested that 
combining Cyfra 21-1 with other biomarkers 
enhances diagnostic accuracy, which aligns with the 
multi-biomarker approach adopted in the present 
study.In addition to intergroup differences, the 
present study demonstrated a statistically significant 
increase in biomarker levels with advancing clinical 
stages of OSCC. This finding suggests that these 
biomarkers not only aid in early detection but may 
also serve as indicators of disease progression and 
severity. Similar observations have been reported in 
the aforementioned studies, further validating the 
prognostic potential of salivary biomarkers.Overall, 
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the findings of this study are in strong agreement with 
previous literature, confirming that salivary IL-6, IL-
8, and Cyfra 21-1 are significantly elevated in OSCC 
patients and can be effectively utilized for early 
detection. The non-invasive nature, ease of collection, 
and reproducibility of salivary analysis make it a 
promising tool for routine screening, especially in 
high-risk populations.However, despite these 
encouraging results, variations in biomarker levels 
due to individual biological differences and 
methodological inconsistencies across studies 
highlight the need for standardized protocols and 
larger multicentric trials. Nonetheless, the present 
study contributes valuable evidence supporting the 
role of salivary biomarkers in improving early 
diagnosis and clinical outcomes in OSCC. 

 
Limitations 
The present study has certain limitations that should be 

considered while interpreting the results. The 
relatively small sample size (n=100) may limit the 
generalizability of the findings to larger and more 
diverse populations. Being a cross-sectional study, it 
does not establish a causal relationship or allow 
assessment of temporal changes in salivary biomarker 
levels over time. Additionally, only a limited number 
of biomarkers (IL-6, IL-8, and Cyfra 21-1) were 
evaluated, whereas inclusion of a broader panel could 
have improved diagnostic accuracy. Variability in 
salivary composition due to factors such as diet, 
circadian rhythm, oral hygiene, and underlying 
subclinical conditions may have influenced the 
results. Furthermore, lack of long-term follow-up and 
absence of comparison with other diagnostic 
modalities may restrict the ability to assess the 
prognostic value and clinical applicability of these 
biomarkers. 

Conclusion 
Salivary biomarkers such as IL-6, IL-8, and Cyfra 21-1 

were significantly elevated in patients with oral 
squamous cell carcinoma compared to healthy 
controls. 
These biomarkers demonstrated a progressive 
increase with advancing clinical stages, indicating 
their potential role in disease progression. 
The findings support the utility of saliva as a non-
invasive, cost-effective diagnostic medium for early 
detection of OSCC. 
Incorporation of salivary biomarker analysis could 

enhance screening, especially in high-risk 
populations. 
Further large-scale and longitudinal studies are 
recommended to validate their clinical applicability 
and diagnostic accuracy. 
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