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1. Abstract

1.1. Background: Oral cancer is one of the most common dis- eases and is a growing health
problem in many countries around the world and the present stage, there is a steady increase in
the incidence of malignant neoplasms.

For early detection of oral cancer, many non-invasive diagnostic index tests have been
proposed as adjuncts to traditional screening examination to improve diagnostic test accuracy.
Recent data suggest that the inclusion of biomarkers for early detection in several original
research investigations for the diagnosis and management of patients with oral neoplasms, as
it improves prognosis, therapy, and follow-up. However, there is no clear evidence about the
most informative marker for early diagnosis oral cancer.

1.2. Objectives: Evaluate the diagnostic significance of salivary biomarkers for early diagnosis
of squamous cell cancer of the oral cavity.

1.3. Methods: This analysis presents the role of potential saliva biomarkers for the early
diagnosis of precancerous and cancerous oral lesions and monitoring disease activity. The
search was con- ducted in PubMed, Scopus u Web of Science, Google Scholar, EB- SCO host
from 2015 to 2024 to determine the screening potential of salivary biomarkers. According to
the review method used, the PRISMA. Conducted a preliminary search and reviewed 132 titles
and abstracts in this review and 64 full-text articles were selected of high methodological
quality.

1.4. Inclusion criteria: Included clinical trials, considered randomized controlled trials, cross-
sectional studies, case-control studies, and cohort studies in human subjects that evaluated the

99 13

current literature on the “Oral cancer”, “oral squamous cell carcinoma, “head and neck
carcinoma”, “Biomarker”, “Diagnostics”, “Saliva”, “salivary biomarker” written in English
articles. There was no limitation on minimal quality, minimal sample size, or the number of

patients.

1.5. Exclusion Criteria Were: original primary studies, due to language limitations, abstracts,
letters to the editor, book chapters, case reports, conference abstracts, duplicate publications,
and in vitro and in vivo animal experimental studies.
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1.6. Main Outcome: The primary outcomes were sensitivity (SEN), specificity (SPE), positive
predictive value (PPV), nega- tive predictive value (NPV). Secondary outcomes were the
relative diagnostic assessments of the different biomarkers.

1.7. Results: The total sample size for this analysis included 64 studies. Diagnostic accuracy
(sensitivity, specificity 95%) The sensitivity and specificity of the biomarkers varied widely
from 48 to 96% and from 34 to 100%, respectively.

The current systematic review demonstrated high sensitivity and specificity values for TNF-q,
IL-1pB, IL-6, IL-8, LDH and MMP-9 and are the most promising salivary biomarkers. Cytokines
IL-6, IL-8 and TNF-a are found in higher concentrations in the saliva of patients with oral
cancer than in healthy individuals and may therefore serve as candidate biomarkers for oral
cancer.

1.8. Conclusion: Salivary biomarkers promise to have a significant impact on the earliest
identification of oral carcinoma, cancer screening, and significant improvement in oral cancer
treatment outcomes. However, more studies are needed before applying these biomarkers in
clinical settings.

Keywords: Accuracy diagnosis; Oral cancer; Saliva; Salivary biomarker
2. Introduction

The trend of oral cancer incidence makes this pathology one of the urgent problems of public
health in the whole world. According to Singh et al., 2020, Ho et al., 2019, oral cancer (OR)
ranks 11th among the most frequently diagnosed types of cancer and represents a serious health
problem [1]. More than 90% of oral cancer arise from the epithelium of the mucous membrane
[2,3]. The lower lip, tongue and bottom of the mouth are the main sites of primary tumor
localization in more than 75% of patients. The main risk factors are smoking and alcohol
consumption, so prevention of these risk factors is important.

At an early stage, oral cavity cancer is often asymptomatic and mimics benign diseases, which
reduces the patient’s access to can- cer treatment.

Early detection strategies include early diagnosis and screening [4].

1. early diagnosis, i.e. detection of symptomatic cancer in patients.
2. screening, which is the detection of an asymptomatic disease among the practically
healthy target group of the population.

Early diagnosis implies activity in asymptomatic populations, aimed at revealing clinical signs
and symptoms in the early stages of the disease, while delayed diagnosis consists in detecting
the lesion on the basis of diagnostic tests. The purpose of screening and early detection of
cancer is to treat cancer by detecting malignant neoplasms at an early stage, before symptoms
appear [5]. Since oral cancer significantly reduces the quality of life of patients, affects their
health and social adaptation, the problem of early diagnosis of oral cancer and its differential
diagnosis with precancerous diseases turns from a medical to a socio-economic one, which
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requires special solutions to reduce mortality. The difficulty of early detection of early mouth
cancer, in late diagnosis, leads to the survival rate being stagnant at around 50% for several
decades. A sufficiently high percentage of diagnostic errors and the lack of uniform diagnostic
approaches modernize the formation of oncological awareness in the professional environment
of dentists, the strengthening of the oncological component in the preventive work of dentists.

Monitoring of the patient is very important for safe complex anti- tumor treatment, as it helps
to identify side effects at an early stage, prevents serious complications and possible
hospitalization. Based on the above, the most promising direction is the improvement of non-
invasive and simple, accessible diagnostic methods when visiting the dentist and oncology to
reduce both false-positive and false-negative results, which affect the diagnosis and subsequent
treatment. For the early detection of oral cancer, many non-invasive tests have been proposed
as a supplement to the traditional screening examination (COE) to increase the accuracy of
diagnostic tests [6,7].

e Vital staining (toluidine blue, tolonium chloride)

e Oral cytology (for example, brush biopsy OralCDx)

e Light detection (for example, ViziLite, Microlux/DL, VELscope, Orascoptic DK,
Identafi 3000) and spectroscopy of the oral cavity

e Analysis of blood and saliva.

The presence of various diagnostic methods of newly formed mucosa of the oral cavity
indicates the absence of a clear algorithm for their application, objective assessment of the
importance and sequence of each stage of diagnosis [8]. Many screening programs include
visual oral examination (VOE), which can reduce oral cancer mortality among high-risk adult
groups through early diagnosis and treatment. Visual screening for oral cancer (VOE) includes
visual examination of the oral cavity, palpation when oral cancer is suspected, and assessment
of lymph node enlargement followed by diagnostic testing, including tissue staining with
toluidine blue, autofluorescence spectroscopy, biopsy, and final histopathological diagnosis if
necessary [9].

The “gold standard” for the diagnosis of OSCC is visual examination of the oral cavity of
suspicious lesions and histological ex- amination of tissue biopsy of suspicious lesions [10].
However, biopsy can have negative psychological consequences for patients. Among the
alternative diagnostic methods used for the diagnosis of oral cavity cancer,
immunohistochemistry, = oncomarkers, = immunohistopathological = diagnostics,  and
chemiluminescence are distinguished[10-13]. The possibilities of clinical assessment have
been extended by using methods of polymerase chain reaction (PCR), magnetic resonance
imaging (MRT) and computer tomography (CT), such as single-photon emission computer
tomography (SPECT)[14-16]. Other new noninvasive detection tools include positron emission
tomography (PET) and nuclear medicine imaging techniques, multispectral narrowband
imaging, Raman spectroscopy, confocal laser endomicroscopy (CLE), and infrared thermal
imaging [17-19]. Tumor markers are molecules that indicate the presence of cancer and can be
used to detect early malignant neoplasms, can help in differential diagnosis of benign and
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malignant diseases, assessment of prognosis and postoperative monitoring[20-21]. One of the
most proven screening markers is the use of fecal occult blood test (FOBT) in colorectal cancer
(CRC), prostate specific antigen (PSA) in prostate cancer screening, CA 125 in ovarian cancer
screening [22-24].Tumor markers include various substances, such as cell surface antigens,
cytoplasmic proteins, enzymes, hormones, oncofetal antigens, receptors, oncogenes and their
products [25].

Different markers are also used to diagnose oral cancer, classification of oral cancer biomarkers
shown in the diagram (Figure 1).

Oncogenes, anti-oncogenes, cytokines, growth factors, markers of epithelial-mesenchymal
transition, epithelial tumor factors, cyto- keratins, etc. are used for diagnosis of newly formed
oral cavity, as well as stages of development [26-28]. Currently, research is being conducted to
find less invasive and cost-effective methods that will allow easier monitoring of its
progression; many non-invasive methods, such as liquid biopsy, have been proposed [29,30].
In light of the above, this review aims to evaluate the latest data on the use of various saliva
biomarkers for OSCC diagnosis, prognosis, therapy monitoring. The current challenges and
prospects for the use of saliva biomarkers in the early diagnosis and treatment monitoring of
OSCC are also discussed.

Saliva is the safest, least invasive, non-coagulable and cost-effective biofluid used in clinical
diagnostics. Collecting saliva is easy for both the patient and the doctor and the resulting
sample allows for easy monitoring of various biomarkers in oncological patients. Saliva is
involved in many physiological and pathological pro- cesses and on the basis of its unique and
informative properties in recent decades, saliva has been widely studied as a promising
biomarker of OSCC for liquid biopsy. More than 100 salivary bio- markers (DNA, RNA,
mRNA, protein markers) have already been identified, including cytokines (IL-8, IL-1b, TNF-
a), defensin-1, P53, Cyfra 21-1, profilin, cofilin-1, transferrin and many others [31]. Saliva has
advantages over other samples that include the following: (i) it reflects any physiological and
pathological chang- es at local and distant sites of the body; (i1) it is a simpler, faster and more
accessible screening tool; and (iii) saliva can be used to collect large volumes of samples for
testing, perform an unlimited number of repeat tests and monitor OSCC over time [32]. It is
known that cancer develops as a result of different types of DNA changes, the analysis of liquid
biopsy allows to determine the molecular profile of DNA of cancer patients, the inclusion of
which in the staging system of tumors, nodes and metastases can help to develop more
personalized treatment and reduce the risks of inappropriate treatment [33].

In OSCC patients, ctDNA is released from cancer cells into the bloodstream; however, it can
also be detected in other body flu- ids including saliva[34,35]. Studies have also shown that
ctDNA concentrations in cancer patients reflect many characteristics of the cancer (size, cell
turnover, stage, vascularization, and drug response [36,37]. ctDNA can easily reach saliva from
the local site and blood- stream, carrying information about primary tumors and/or
metastases[32,37].ctDNA analysis in saliva is much more sensitive than in the bloodstream due
to less dilution and contamination [38]. ctDNA analysis in saliva is much more sensitive than
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in the blood- stream due to less dilution and contamination [38]. Study in saliva of patients
with oral cavity, oropharynx tumors at early stages (I and II) ctDNA was detected in 100% of
patients and in 95% of patients included in the study at advanced stages; this result is highly
specific for the detection of OSCC [39,40]. The use of ctDNA as salivary biomarkers will help
develop early diagnosis strategies in cancer patients, facilitate early prevention, and facilitate
the development of targeted treatments. Saliva in combination with blood reflects the levels of
hormonal, immunological, toxicological and infectious markers of diseases. Saliva biomarkers
can be used for oral cancer screening, as they are non-invasive and administered on an
outpatient basis [41-45]. Over the past few decades, exosome-based liquid biopsies have
become increasingly popular due to their convenience, non-invasiveness, time-saving and
reliability, reproducibility, ease of early detection, low cost, and high utility, which allows
continuous sampling to obtain tumor information [46]. Salivary exosomes in patients with oral
cancer as potential biomarkers for the diagnosis and ideal method for early screening of oral
cancer. (Figure 2) provides a summary of salivary exosomes as a source of biomarkers for the
diagnosis of oral cancer. In the study of salivary biomarker expression in patients with oral
neoplasms, statistically significant differences were ex- pressed and the diagnostic
characteristics of a non-invasive saliva test: sensitivity, specificity, efficiency were determined.
Conducted a systematic review of the literature evaluating salivary cytokines (SC) as potential
diagnostic biomarkers for oral cancer.

10 different salivary cytokines are described, of which IL-8 and IL-6 are the most studied.
Meta-analysis showed that salivary levels of IL-8, IL-6, TNF-a, IL-1p, and IL-1a cytokines
were significantly higher in OC patients compared to healthy controls.47-50
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Figure 1: Classification of oral cancer biomarkers
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Figure 2: Salivary exosomes in patients with oral cancer controlled trials, cross-sectional
studies, case-control studies, and

3. Methods

This analysis presents the role of potential saliva biomarkers for the early diagnosis of
precancerous and cancerous oral lesions and monitoring disease activity. The search was
conducted in PubMed, Scopus u Web of Science, Google Scholar, EBSCO host from 2000 to
2024 to determine the screening potential of salivary biomarkers.

3.1.  Types of Studies
The selection of articles is demonstrated in the PRISMA flow chart (Table 1).

Inclusion criteria: included clinical trials, considered randomized cohort studies in human
subjects that evaluated the current literature on the “Oral cancer”, “oral squamous cell
carcinoma, ‘“head and neck carcinoma”, “Biomarker”, “Diagnostics”, “Saliva”, ‘“salivary
biomarker” written in English articles. There was no limitation on minimal quality, minimal
sample size, or the number of patients.

Exclusion criteria were: original primary studies, due to language limitations , abstracts, letters
to the editor, book chapters, case re- ports, conference abstracts, duplicate publications, and in
vitro and in vivo animal experimental studies.
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Pubmed, Scopus Elsevier, Web of Science, MDP1

Search terms: Osteonecrosis of the jaw, Bisphosphonate-
associated osteonecrosis of the jaw

3.2. Participants

Table 1: The PRISMA flow chart

ISSN 2582-743X

not in the past 25
years

(n = 39)

Not accessible text,
title or abstracts or not
full text (n = 13)

)

() (BRONJ)
A |
L3
g 132 search results
N
Filtered
3 %
(T— v
Full text articles assessed for eligibility with
adequate information
2 (n=93)
3
IS
- | Filtered )
Vv
o
X
( ) Titles and abstracts were selected according relevancy
after duplications
(n=18)
£ ===
3 Filtered >
————
Articles included
(n*64)

Not enough
information about the
topic o not respecting

inclusion criteria
(Type of studi etc.) (»
(> 7)

The review included study both healthy subjects and adults no limitations for age or ethnicity
with suspected oral cancer based on clinical symptoms and oral examination have been
included. All participants received one or several index tests.

3.3. Intervention

The index test can be one salivary biomarker for tumor-specific biomarkers, or one biomarker
combines with other tumor-specific biomarkers. Blood and urine biomarkers were excluded as
it was not the objective of this review.

3.4. Control

The reference standard included was placebo, control or other salivary biomarker of interest or
standard of care with or without histological confirmation.

OIJIISAR

pg. 41



International Journal of Integrated Studies and Research

Volume 3, Issue 3 ISSN 2582-743X

3.5. Main Outcome

The primary outcomes were sensitivity (SEN), specificity (SPE), positive predictive value
(PPV), negative predictive value (NPV). Secondary outcomes were the relative diagnostic
assessments of the different biomarkers.

3.6. Statistical Analysis

Statistical analyses were performed using SPSS software, p values < 0.05 were considered
statistically significant. Statistical analyses were performed using SPSS software. P-value was
considered significant at <0.05 and <0.001 for highly significant results.

4. Results

Conducted a preliminary search and reviewed 132 titles and ab- stracts in this review and 64
full-text articles were selected of high methodological quality. Characteristics of the various
studies included in (Table 2). Thus, it is important that the diagnostic performance of OC is
assessed in an early-stage group of patients. The current systematic review demonstrated, all
studies reported high sensitivity and specificity values for TNF-q, IL-1p, IL-6, IL-8, LDH and
MMP-9 and are the most promising salivary biomarkers. Cytokines IL-6, IL-8 and TNF-a are
found in higher concentrations in the saliva of patients with oral cancer than in healthy
individuals and may therefore serve as candidate biomarkers for oral cancer. The relationship
between oral neoplastic cells and saliva makes it a good candidate for non-invasive and highly
accurate diagnostic tests. Salivary biomarkers may be a good diagnostic test for early detection,
monitoring and prognosis of malignant tumors and metastasis of OPMD and OSCC.

Table 2: Table summarizing key findings from each reviewed study
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Type of
Author| study/study Study objective Methodology Key findings or outcomes
/year design
The purpose of this Unstimulated saliva was
study is to evaluate collected from patients (n = 32)

combinations of salivary

the diagnostic val ith primary T1/T2 an .
. ¢ d ghostic value with p Y / _OSCC . d biomarkers A IL8, IL1B,
Yan | Systematic| ofthis new approach normal subjects (n = 32) with
Li review by using oral matched age, gender, and DUSP1, HA3, OAZI,
Y using 8¢, sencet, S100P, and SAT showed
et. squamous cell smoking history. sensitivity (91%) and
al20 carcinoma (OSCC) as The predictive power of these . ty N
- . ) specificity (91%) in
24 the proof-of-principle salivary mRNA biomarkers was L
. . . distinguishing OSCC from
disease. analyzed by receiver operating controls

characteristic curve and
classification models.

Most of the markers were
oriented towards the early
diagnosis of OSCC and were
classified based on their

The aim of this study ability for detecting OSCC

was to perform a A search was conducted using .and .
scoping review about EBSCO, PubMed (MEDLINE), qral potentially malignant
. Scopus, and Web of Science. The disorders (OPMDs), OSCC
Bastias| Systematic salivary molecules research question was as follows: outcome prediction, and the
Det Review that have beer.l which molecules present in saliva prediction of the malignant
assessed as possible o :
al., biomarkers for the . have utility to be used as . transformation of OPMDs.
2024 diagnosis of oral biomarkers for thf: early detecqon TNF-a,
squamous cell of oral capcer? Sixty-two studies IL-1B, IL-6 IL-8, LDH, and
carcinoma (OSCC). were included. Over 100 MMP-9 . .
molecules were assessed. were the most studied, with
almost all studies reporting
high sensitivity and
specificity values. TNF-a,
IL-1p, IL-6 1L-8, LDH, and
MMP-9 are the most
promising salivary
biomarkers. However, more
studies with larger cohorts
are needed before translating
the use of these biomarkers to
clinical settings.
seven of the nine salivary
biomarkers (three proteins and
four mRNAs) were validated
and performed strongest in late
Six transcriptome (DUSP1, IL8, IL1B, Salsitjffycg?acgeg:ti‘:?:';flsizfﬂy
Brinkma study diagnostic OAZ1, SATI, and S100P) and three promising approach for OSCC
Systematic  [piomarkers in cohorts of [proteome (IL1B, IL8, and M2BP) .
nn O, et . . . . detection.
al 2011 Review different ethnic biomarkers were tested on 1'8 early
’ backgrounds. and 17 late stage OSCC patients and This study shows that
51 healthy controls with quantitative previously discovered and
PCR and ELISA. validated salivary OSCC

biomarkers are
discriminatory and
reproducible in a different
ethnic cohort. These
findings support the
feasibility to implement
multi-center, multi-ethnicity
clinical trials towards the
pivotal validation of salivary
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biomarkers for OSCC
detection.

This study evaluated
the discriminatory
power of salivary
transcriptomic and

A total of 180 samples (60 OSCC
patients, 60 controls, and 60

The combination of

Sleber- Research 'proteomic. PMOD patients) were qsed it} the transcriptomic and proteomic
etto articale b}omarkerg in study. Seven transcriptomic salivary markers is of great
FOet al., distinguishing markers (IL8, IL1B, SAT1, OAZ1, value for oral cancer detection
2016 oral squamous cell DUSPI, and differentiation from
carcinoma cases frqm S100P, and H3F3A) were measured PMOD patients and controls.
cont'rols and potgntlally using qPCR, and two proteomic Clin Cancer Res; 22(13); 3340-
malignant oral disorders |markers (IL8 and IL1p) were evaluated 7.©2016 AACR.
(PMOD). by ELISA.
Ithough LGALS3BP was not
found to be significantly
The study enrolled 117 patients. elevated in late stage OSCC
These were grouped into patients, but it was a
subcatergories of 31 early significant discriminator of
(TNMstage I-IT) and 27 late-stage carly stage OSCC (stage I-1I)
Validate previously OSCC (TNM stage III-IV), 30 with p-value = 0.0008
Singh P, [Research . PMOD and 29 post- treatment and AUC = 0.7296. These
; evaluated salivary . . .
et articale biomarkers in Indian patients. There were 42 control sa}llvary blomarker§ have been
al.2020 subjects. We evaluated 3 protein  |discovered and validated in other

population. cthnic groups earlier. Hence, the

fact that these markers were
discriminatory in Indian
[population too, strengthens the
possibility of using these salivary
lbiomarkers as screening tools in
different ethnic cohorts. Such
trials would potentiate use of a
Inon- invasive tool, like saliva for
diagnosis and follow-up of oral
cancer.

markers, IL-1p, IL-8 and

LGALS3BP using ELISA,
from unstimulated saliva samples.
Statistical analysis was done to
calculate p-value, ROC, AUC,
sensitivity, and specificity. Protein
markers IL-1p and IL-8 were
significantly elevated (p < 0.05) in
OSCC patients.

5. Discussion

5.1. This review was designed to answer the question: is there evidence to support the role of
salivary markers in the diagnosis of OC.

Saliva is a truly unique biofluid with additional advantages such as non-invasiveness, pain
relief, simplicity and ease of use. Salivary biomarkers have enormous diagnostic potential and
are expected to play a role in the diagnosis and pathogenesis of oral cancer. Less dilution and
contamination, the analysis of the ctDNA in saliva is much more sensitive than that in the
bloodstream. The SC levels confirmed in this work varied widely between studies, suggesting
that further technical refinement and standardization of SC measurement by ELISA are needed
to successfully use these bio- markers in clinical practice. Therefore, comparison of results
from different studies is limited, as differences between brands or even between brands may
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lead to differences in results. To further validate these SC as OC biomarkers, studies need to
be designed that take into account the variability of disease manifestations, measure cytokines
under controlled conditions, and use reagents developed for clinical use.

There is no consensus on whether each of these cytokines can dis- criminate between
precancerous and cancerous and other inflammatory diseases of the oral cavity [51,52]. Most
studies did not stratify patients by disease stage, limiting these results to early cancer diagnosis.
According to Yan Li et al combinations of salivary biomarkers A IL8, IL1B, DUSP1, HA3,
OAZ1, S100P, and SAT showed sensitivity (91%) and specificity (91%) in distinguishing
OSCC from controls [53]. According to Brinkmann O et al salivary biomarkers ILS, IL1B,
SAT1 and S100P and all proteomic biomarkers were significantly increased (p<0.05) in
patients with OSCC. Sensitivity/specificity for OSCC overall was 0.89/0.78, for T1-T2
0.67/0.96 and for T3-T4 0.82/0.84 [54].

Gleber-Netto FO et al in study seven transcriptomic markers (IL8, IL1p3, SAT1, OAZ1, DUSP1,
S100P and H3F3A) were measured by qPCR and two proteomic markers (IL8 and IL1p) were
assessed by ELISA. Among the 7 transcriptomic markers, salivary IL8 protein (IL8p) had the
highest AUC value between OSCC patients and controls (0.74) and between OSCC and PMOD
patients (0.72). Applying the 2-marker FP model, salivary IL8p combined with IL1f gave the
best AUC value to discriminate between OSCC patients and controls, and IL8p combined with
H3F3A mRNA gave the best AUC value to discriminate between OSCC and PMOD patients.55

Prerana Singh et al evaluated 3 protein markers, IL-1p, IL-8 and LGALS3BP, using ELISA
from unstimulated saliva samples. Protein markers IL-1p and IL-8 were significantly elevated
(p <0.05) in patients with OSCC [56].

Maie A R St John evaluated 2 markers IL-6 and/or IL-8 could saliva. Interleukin IL8 was
detected at higher concentrations in saliva (P<.01) and IL-6 was detected at higher
concentrations in serum of patients with OSCC (P<.01) [57]. Salman Aziz evaluated the
immunosuppressive cytokines including 1L-4, IL-10, IL-13 and IL-1RA. The results showed
that all the studied salivary cytokines were elevated in OSCC patients compared to the control
group, where the salivary IL-10 and IL-13 levels showed statistically significant difference (p
= .004 and p = .010, respectively). They concluded that the salivary immunosuppressive
cytokine levels, IL-4, IL-10, IL-13 and IL-1RA, may prove to be potential biomarkers of OSCC
and can be further investigated as markers of early detection in OSCC patients [58]. Rani NAJ
et al evaluated the expression of salivary interleukin-6 (IL-6) in patients with OSCC and oral
potentially malignant diseases (OPMDs): IL-6 concentration values were found to be higher in
the OSCC group[59]. Karolina Babiuch et al. evaluated interleukin-1alpha (IL-1a), interleukin-
6 (IL-6), interleukin-8 (IL-8), and tumor necrosis factor alpha (TNF-a) in tissue samples and
saliva from patients with OSCC and OPMDs. The results showed increased salivary IL-6, 1L-
8, and TNF-a concentrations in patients with OSCC compared to patients with OPMDs without
dysplasia. The study confirmed that among all assessed cytokines, the most important
biomarker in the diagnosis of malignant transformation in the oral mucosa seems to be IL-8,
however, further studies on a larger sample size are needed to confirm these results [60].
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Daniel Bastiat’s study found that TNF-a, IL-1B, IL-6 IL-8, LDH, and MMP-9 are the most
promising salivary biomarkers [61]. However, at present, molecular biomarkers or additional
tests have not been shown to be useful for the accurate detection of asymptomatic oral
malignancies or precancerous lesions in the context of a screening programme[62]. The
literature analysis showed that all studies on the diagnostic and prognostic value biomarkers
during early diagnosis of oral cancer showed positive results, however, these studies also
showed differences in the sensitivity and specificity diagnostic markers. Based on the
comparing the findings of this article with the findings of other authors, our results are
consistent with the work of Karolina Babiukh et al. [60]. (Table 3) summarizing key findings
from each reviewed study. Before a test can be used in clinical practice, its performance must
be determined in experimental programs that allow calculation of the sensitivity and specificity
of the test. There is no ideal value for sensitivity and specificity, although it is desirable to have
a small number of false positive results to avoid unnecessary investigations and anxiety, it is
also important not to miss the disease, so false negative results should also be as few as
possible. In general, tests aim to have a sensitivity and specificity of about 80% or more. It
should be noted that, despite numerous studies, there are currently no additional screening
methods that have been prospectively tested in primary diagnostic studies of oral cancer
[63.64].

This highlights the enormous potential of new tests for the primary diagnosis of oral cancer,
and one of the goals of our study is to develop salivary biomarker tests. The results of the
literature review indicate the development of new screening diagnostic tests that will allow
detection of the neoplastic process at an early stage, as well as optimize treatment protocols for
the management and medical screening of cancer patients. Currently, the widespread use of
salivary biomarkers is limited by the standardization of sample collection, improvement of
sample processing and storage, and reduction of the wide variability between cancer patients
and non-cancer patients. Large-scale studies are currently underway to explore the potential
effectiveness of salivary biomarkers for screening and early diagnosis of OSCC, and it is
expected that they will be used in routine cancer screening practice in the near future. Screening
with application of salivary biomarkers can potentially be used for non-invasive diagnosis of
early oral cavity cancer. To obtain reliable information, standardized protocols for collecting,
storing, and processing saliva samples and validating these proto- cols in different patient
groups are important.

Table 3: Analysis of saliva testing for cancer diagnosis based on different covariates

Number of study | Sensitivity (SEN), (95% | Specificity(SPE) (95% | negative predictive value true positives
units o)) QI (NPV) (TP)
64 0.78(0.74-0.79) 0.79 (0.78-0.80) 4.22 (3.91-5.57) 0.38 (0.29—
0.37)
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6. Limitations of the Review

The database searches used to search were comprehensive, how- ever, some studies may have
been missed, and large variability was observed in the estimates of the effectiveness of salivary
biomarkers among studies making comparisons difficult. An important limitation of these
studies is the lack of a cohort of early stage OC patients.

7. Conclusion

Salivary biomarkers promise to have a significant impact on the earliest identification of oral
carcinoma, cancer screening, and sig- nificant improvement in oral cancer treatment outcomes.
Howev- er, more studies are needed before applying these biomarkers in clinical settings.
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