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Abstract

Background: Oral squamous cell carcinoma (OSCC) is gradually increasing its incidence in our society. Unfor-
tunately, this entity is diagnosed at an advanced stage in most patients, a fact that implies greater difficulty in
its treatment and a worse prognosis. This systematic review aims to assess whether the cytokines IL-6, IL-8 and
TNF-a are potential salivary biomarkers that allow early diagnosis of cancer.

Material and Methods: An electronic search was performed in three databases (Pubmed, Scopus and Web of

nn nmn

Science). We used the following keywords: "salivary cytokines", "saliva cytokines", "salivary interleukins", "bio-
markers", "oral squamous cell carcinoma" and "diagnosis", combined with the Boolean operators "AND" and
"OR".

Results: 128 publications were found and finally 23 articles were included in the review and 15 in the meta-
analysis. It has been observed that the majority of OSCC patients express higher salivary concentrations of IL-6,
IL-8 and TNF-a compared to the control (CL) and premalignant lesion (OPML) groups. It has also been observed
that the different premalignant lesions do not have statistically significant differences in the salivary concentration
of the cytokines, and on the other hand, differences have been observed between the different TNM stages. The
meta-analysis has shown that the difference in concentration of IL-6, IL-8 and TNF-a is statistically significant

between the CL group and the OSCC, and also between the CL group and OPML.
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Conclusions: There is sufficient evidence to affirm that IL-6, IL-8 and TNF-a are useful salivary cytokines in the
early diagnosis and prognosis of OSCC. Although future studies are necessary to establish greater reliability of these
biomarkers and thus be able to develop a valid diagnostic test.

Key words: Salivary cytokines, IL-6, IL-8, TNF-a, oral squamous cell carcinoma, diagnosis.

Introduction

Head and neck cancer is the sixth most frequent ma-
lignant tumor in the world, with a high incidence in
countries such as India or Southeast Asia. It is recog-
nized that more than 90% are oral cavity squamous
cell carcinomas (OSCC) (1,2). On many occasions, the
presence of oral premalignant (or potentially malignant)
lesions (OPML) in the oral mucosa warns of the future
malignancy of the process (3). The diagnosis of OSCC
is based on a clinical diagnosis, based on visual inspec-
tion and the ability to detect alterations in the oral mu-
cosa, followed by a biopsy of the suspicious tissue and
its histopathological analysis (4). Unfortunately, many
cancers of the oral cavity and pharynx are diagnosed at
an advanced stage, that is, when an extensive primary
tumor, lymph node involvement, and/or metastasis are
observed (5,6). It is for this reason that there are studies
where new diagnostic methods have been investigated
in order to detect OSCC early, establish effective treat-
ments and improve the prognosis and survival rate of
the patient (5,7,8).

In recent years it has been observed that, in the same
way as a tissue biopsy or a blood test, saliva could be
a medium that contains abundant molecular informa-
tion capable of detecting different pathologies, not only
local but also systemic. In part, this is due to the close
relationship that saliva has with the oral mucosa and the
fact that it contains molecules, cells and proteins that
have been transported from the circulatory system to
the salivary glands, as well as crevicular fluid and tran-
sudates from the mouth mucosa contributes to its com-
position. In this way, the analysis of oral fluids could
constitute a non-invasive, safe, and economical alterna-
tive in controlling the risk of developing OSCC, in its
diagnosis and in its postoperative assessment (5,7).
Thus, saliva presents different biomarkers that could in-
form about the patient's condition. Biomarkers act as in-
dicators of normality or pathological processes. There-
fore, they could provide information for the diagnosis
and prognosis of the disease. The fact that saliva main-
tains direct contact with oral cancer lesions makes it a
highly sensitive diagnostic tool. In fact, many genomic
(DNA, RNA, mRNA) and proteomic (cytokines, che-
mokines, interferons, interleukins [IL], growth factors,
proangiogenic factors, etc.) biomarkers have already
been identified, among other molecules (5,7,8).

The role of proinflammatory cytokines in the human
body is extensive. The inflammatory and immune re-
sponse is known to play an important role in carcino-
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genesis, where cytokines control immune activation
and cell proliferation, survival, and migration (9,10). In
addition, many have a pro-angiogenic effect, favoring
the growth of blood vessels in the tumor and, in this
way, perpetuating its permanence and progression. In
this way, it is reflected how they are involved in the pro-
cesses of initiation, growth, invasion, and metastasis of
cancer (10).

A multitude of studies have shown the highest concen-
tration of salivary cytokines in patients with OSCC,
thus supporting the idea that cytokines are potential
diagnostic markers of cancer (5,7). However, those cy-
tokines with real diagnostic potential for OSCC must
be specified, as well as those capable of differentiating
OSCC from OPML or other inflammatory pathologies.
The aim of this systematic review is to confirm the pro-
posed hypothesis: The proinflammatory cytokines IL-
6, IL-8 and tumor necrosis factor alpha (TNF-o) are re-
liable salivary biomarkers of OSCC, and their analysis
allows differentiation between healthy patients, patients
with OPML and patients with OSCC.

Material and Methods

This systematic review and meta-analysis was carried
out based on the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) criteria
(11). In order to carry out the review, a PICO ques-
tion (Population, Intervention, Comparison and Out-
come) has been prepared: Population: Patients with
oral squamous cell carcinoma (OSCC) and in patients
with potentially malignant lesions in the oral cavity
(OPML). Intervention: Diagnostic test: analysis of the
concentration of the proinflammatory cytokines IL-6,
IL-8 and TNF-a present in saliva. Comparison: Analy-
sis of the concentration of proinflammatory cytokines
in control groups (CL). Results: IL-6, IL-8 and TNF-a
are reliable salivary biomarkers with diagnostic capac-
ity for OSCC and high discriminatory power of vari-
ous premalignant lesions and the different stages of
OSCC (S1-S4).

As a result of this research question, a search was car-
ried out in the MEDLINE (PubMed), Web of Science
(WOS) and Scopus databases in July and August 2022,
considering all those publications between 1999 and
2022. The following keywords have been used in the
respective search engines: “salivary cytokines”, “saliva
cytokines”, “salivary interleukins”, “biomarkers”, “oral
squamous cell carcinoma” and “diagnosis”, combined
with the Boolean operators “AND” and “OR”.
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First, all those duplicate articles have been removed.
Subsequently, those showing a title and an abstract of
interest have been selected, and the resulting records
have been evaluated for full text eligibility. Finally, a
manual search has been carried out through the Google
Scholar database.

The studies included in the qualitative synthesis have
been selected based on the following inclusion criteria:
[.-Study design: Observational studies (OE) (cases and
controls and comparative studies) conducted on human
subjects. II.-Type of participants: Patients diagnosed
with OSCC, patients with OPML and healthy partici-
pants (absence of any pathology that could alter the re-
sults) (CL). II1.-Intervention: In all groups, the concen-
tration of salivary cytokines (IL-6, IL-8 and TNF-a) in
their protein form must be determined. IV.-Applied tech-
nique: Salivary cytokines must be measured by ELISA
(Enzyme-linked immunosorbent assay). V.-Research
question/study objective: Comparison of the levels of
these salivary cytokines between the OSCC, OPML
and CL groups, and determine if these correspond
to reliable salivary biomarkers of oral cancer. There
are no restrictions regarding the year of publication.
On the contrary, the exclusion criteria applied have been
the following: I.-Study design: review articles, case re-
port, notes, studies on non-human subjects, studies in a
language other than English, books and documents. II.-
Type of patients: patients with cancer other than OSCC
or in patients undergoing OSCC treatment. I11.-Interven-
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tion: analysis of other fluids or tissues (blood, mucosal
biopsy, etc.) or analysis of other biomolecules (different
cytokines, different molecules or cytokines in non-
protein form). IV.-Applied technique: Cytokine analy-
sis techniques other than ELISA. V.-Research question/
objective of the study: other purposes to evaluate the
diagnostic capacity of proinflammatory cytokines.
- Statistical analysis

The Review Manager 5.4 program was used as a tool to
analyse the data, previously recorded in an Excel table.
Forest Plots were performed to graphically represent the
difference between 1L-6, 1L-8, and TNF-o concentra-
tions in the COCE and OPML groups compared to the
CL group, with a 95% confidence interval (CI). For the
significance level, the p-value (p)=0.05 was used. Het-
erogeneity was assessed using the 12 test.

Results

In the initial electronic search, 128 articles were found.
Duplicates were then excluded, leaving a total of 85.
After reading the titles and abstracts, 80 articles were
chosen for full text evaluation. Sixty-three studies were
excluded by applying the different eligibility criteria.
In addition, through a manual search, 6 records were
identified in Google Scholar (12-15) that were evaluated
and included based on the eligibility criteria. Finally, 23
publications were included in the systematic review (12-
34) and the qualitative synthesis of the results has been
carried out (Fig. 1).
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Fig. 1: Study selection process summarized in the PRISMA flowchart.
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The main characteristics of the included studies are
shown in Table 1. The Newcastle Ottawa Scale (NOS)

Table 1: Description of the studies included in the systematic review.

Salivary inflammatory cytokines in the oral squamous cell carcinoma

was used to assess the validity and methodological
quality of the observational studies (Table 2).

Type No. of OSCC
Author (year), of patients . Gender Focus and objective
country [Mean age in
study
years]/ Age range
Korostoft et al. OE 18 6 (F) & 12 | Improve the early diagnosis of oral cancer by identifying salivary
(2011), USA (12) [56,5] (M) markers that allow differentiating patients who are at high risk from
those who have squamous tongue cancer and evaluate mortality ac-
cording to whether it is an endophytic or exophytic lesion.
Lisa Cheng et al. 18 7(F)& 11 | To determine whether chronic periodontitis and oral lichen planus
(2014), USA (13) OE [59.4] M) cause confusion in the use of IL-6 or I1-8 in the detection of OSCC.
Krishnan et al. OE 100 32 (F) & | To assess the efficacy of TNF-a in the detection and differentiation of
(2014), India (14) 21-90 68 (M) OPML and OSCC, in addition to correlating blood and salivary values
with clinicopathological factors of OSCC.
Panneer Selvam et al. OE 25 4 (F) & 21 | To determine whether IL-6 can be used as a salivary biomarker to diag-
(2015), India (15) [52,6] M) nose leucoplakia and OSCC.
Khyani et al. (2017), OE 35 11 (F) & 24 | To assess whether salivary IL-6 and IL-8 are potential biomarkers for
Pakistan (16) [46,7] M) the detection of OPML and OSCC.
Ameena et al. (2019), OE 30 9 (F) & 21 | To assess whether TNF-a is a potential biomarker for detecting cancer
India (17) [57.8] M) at an early stage and to assess its levels in patients with leucoplakia and
different degrees of dysplasia.
St. John et al. (2004), OE 32 16 (F) & 16 | To investigate whether IL-6 and IL-8 serve as salivary and blood bio-
USA (18) [46,3] M) markers in the diagnosis of OSCC.
Rhodus et al. (2005), OE 13 3 (F) & 10 | To determine the level of various salivary cytokines in OSCC patients
USA (19) [59,5] (M) compared to patients with OPML.
Katakura et al. OE 19 10 (F) & 9 | Find specific salivary biomarkers to diagnose oral cancer.
(2007), Japan (20) [60,9] M)
SahebJamee et al. OE 9 5(F) &4 | To compare the concentration of IL-6, IL-8, TNF-a and IL-1a in saliva
(2008), Iran (21) [71,3] M) of patients with OSCC with the CL group.
Al Talabani et al. OE 30 14 (F) & 16 | To evaluate the efficacy of certain salivary biomarkers in the early de-
(2009), Iraq (22) [53] M) tection of OSCC.
Brinkmann et al. OE 35 5 (F) & 30 | To evaluate the efficacy of certain salivary biomarkers in the detection
(2011), Serbia (23) [60,9] M) of OSCC.
Elashoff et al. (2012), OE 67 10 (F) & 56 | To validate the ability of certain salivary biomarkers to discriminate
USA (24) [61] (M) OSCC patients from healthy patients.

Brailo et al. (2012), OE 28 6 (F) & 22 | To compare saliva and blood concentrations of IL-6, IL-1p and TNF-a
Croatia (25) [61,9] (M) in patients with oral leucoplakia, oral cancer and healthy controls.
Punyani et al. (2013), OE 25 9 (F) & 16 | To determine salivary levels of IL-8 in OPML and OSCC patients and

India (26) [53,2] M) compare them with LCs. Evaluate its potential as a biomarker.
Jureti¢ et al. (2013), OE 19 7 (F) & 12 | To determine the concentration of TNF-o and IL-6 cytokines in pa-
Croatia (27) [54,2] M) tients with malignant and premalignant lesions.
Rajkumar et al. OE 100 32 (F) & | To demonstrate the diagnostic utility of IL-8 levels in saliva and blood
(2014), India (28) 21-90 68 (M) in the differential diagnosis of OPML and OSCC.
Radulescu et al. OE 30 16 (F) & 14 | To evaluate the presence in saliva of various OSCC biomarkers.
(2015), Romania (29) 40-65 M)
Gleber-Netto et al. OE 60 3 (F) & 57 | To assess the discriminatory power of salivary genomic and proteomic
(2016), USA (30) [51,7] M) biomarkers in the detection of OSCC compared to CL and OPML.
Polz-Dacewicz et al. OE 78 7 (F)y 71 | To analyse saliva and blood levels of IL-10, TNF-a, TGF-p and VEGF
(2016), Poland (31) [63,8] M) in patients with oropharyngeal carcinoma and in healthy patients and
correlate it with HPV and EBV infections.
Dineshkumar et al. OE 100 32 (F) & | To demonstrate the diagnostic utility of IL-6 levels in saliva and blood
(2016), India (32) 21-90 68 (M) in the differential diagnosis of OPML and OSCC.
Deepthi et al. (2019), OE 30 4 (F) & 26 | To assess the efficacy of TNF-a as a salivary biomarker of OSCC and
India (33) 24-74 (M) precancerous lesions.
Singh et al. (2020), OE 58 19% (F) & | To evaluate the efficacy of certain salivary biomarkers in the detection
India (34) [45,89] 81% (M) | of OSCC.

F: feminine, M: masculine. USA: United States. OE: Observational Study. OSCC: oral squamous cell carcinoma. OPML: Oral potentially
malignant lesions. CL: Control. IL-6: Interleukin 6. IL-8: Interleukin 8. TNF-a: Tumor necrosis factor alpha. IL-17: Interleukin 17. IL-1a:
Interleukin 1 alpha. IL-1f: Interleukin 1 beta. IL-10: Interleukin 10. TGF-f: Transforming growth factor beta. VEGF: vascular endothelial

growth factor. HPV: human papillomavirus. EBV: Epstein-Barr virus.
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Table 2: Assessment of the risk of bias and the methodological quality of the included studies according to the Newcastle-Ottawa scale.

SELECTION | COMPARABILITY | EXPOSITION CONCLUSION
Korostoff et al. (2011), USA (12) Ak ok ok Low risk of bias
Lisa Cheng et al. (2014), USA (13) HrEE *E K Low risk of bias
Krishnan et al. (2014), India (14) HoHEE o ok Low risk of bias
Panneer Selvam et al. (2015), India (15) HHEE *x ** Low risk of bias
Khyani et al. (2017), Pakistan (16) oAk ok ok Low risk of bias
Ameena et al. (2019), India (17) HorEE o ok Low risk of bias
St. John et al. (2004), USA (18) ook ok ok Low risk of bias
Rhodus et al. (2005), USA (19) oAk *x *ok Low risk of bias
Katakura et al. (2007), Japan (20) HoAok *x *x Low risk of bias
SahebJamee et al. (2008), Iran (21) HAAk ok ok Low risk of bias
Al Talabani et al. (2009), Iraq (22) *E *E *E High risk of bias
Brinkmann et al. (2011), Serbia (23) Hkdx wE wx Low risk of bias
Elashoff et al. (2012), USA (24) Hok Ak *x *oE Low risk of bias
Brailo et al. (2012), Croatia (25) HoAAk ** *x Low risk of bias
Punyani et al. (2013), India (26) HAAk ok ok Low risk of bias
Jureti¢ et al. (2013), Croatia (27) HokAk *E *x Low risk of bias
Rajkumar et al. (2014), India (28) Hkdkx *E wx Low risk of bias
Radulescu et al. (2015), Romania (29) HoHEE * wox Low risk of bias
Gleber-Netto et al. (2016), USA (30) oAk *x *x Low risk of bias
Polz-Dacewicz et al. (2016), Poland (31) woE ok ok High risk of bias
Dineshkumar et al. (2016), India (32) HHEE *K *x Low risk of bias
Deepthi et al. (2019), India (33) ko *k ok Low risk of bias
Singh et al. (2020), India (34) ok ** *k Low risk of bias
The selected studies have been published between 2004 -IL-6
and 2020 and come from 10 different countries. Each IL-6 has been evaluated in 13 publications

of the included studies analyses the salivary concentra-
tion of IL-6, IL-8 and/or TNF-a in the CL and OSCC
groups; and 14 of the 23 studies (14-16,17,19,25,30,32-
34) include a third group of patients with OPML.

The OSCC sample size varies between 9 and 100 pa-
tients. The percentage of men and women is 72.89%
and 27.11%, respectively. The total number of OSCC
patients investigated is 959. The mean age of OSCC
patients was 57 + 5.67. However, some publications
(14,28,29,32,33) did not provide the value of the mean
age of their patients, but rather the range. Among the
population groups studied in the 23 selected studies,
the CL group has collected the most patients (n=997),
followed by the OSCC group (n=959) and finally the
OPML group (n=659). IL-6 has been investigated in
376 OSCC patients, IL-8 in 519 and TNF-a in 325. The
frequency of appearance of IL-6 in the studies analysed
is 56.52%, and that of IL- 8 and TNF-a is 60.87% and
39.13%, respectively (Table 3). The main results of the
included studies are described below:
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(12,13,15,16,18-22,25,27,29,32) (Table 3). It has been seen
that IL-6 is found in saliva at higher concentrations in
OSCC patients compared to the OPML and CL groups,
except in one (37), where a single OPML patient has
expressed IL-6 and has done so at a higher concentra-
tion than OSCC and CL patients. In 12 (12,13,15,16,19-
22,25,27,29,32) of the 13 articles it is stated that the
concentration of IL-6 is significantly higher in the
OSCC group compared to the CL group. 6 of the stud-
ies (12,18,20-22,29) have only compared OSCC patients
with CL patients, while 7 (13,15,16,19,25,27,32) have
also compared salivary IL-6 levels in OSCC patients
with OPML patients.

OPML have been leucoplakia, erythroplakia, erosive
lichen planus, and oral submucosal fibrosis, with epi-
thelial dysplasia (mild, moderate, and severe). In the
study by Dineshkumar et al. (32), no significant dif-
ferences have been observed in the salivary levels of
IL-6 between the different premalignant lesions and
their different grades. Although in the study carried out
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Table 3: Analysis of salivary concentration of IL-6, IL-8 and TNF-a in oral squamous cell carcinoma.

Author TNM Analysis of salivary con- Analysis of salivary con- vﬁfai)(])sl:z:lftt‘l;iﬁ:l;f
Groups . OPML centration of IL-8 OSCC vs centration of IL-6 Y
and year staging OPML vs CL 0SCC vs OPML vs CL TNF-a
OSCC vs OPML vs CL
Korostoff OSCC>CL OSCC>CL
SRSl = > . TS . i .
et al. 0SCC=18 g; _ % Statisticalglss(i:ggliﬁ((::a]rdlt in endo- Statistically significant dif- | Statistically significant
(2011) CL=56 | S3=5 - phytic group. No statistically sig- ferences . differences.
12) S4=8 nificant in the exophytic erou (Exophytic and endophytic (Exophytic and endo-
phytic group. pattern). phytic pattern).
OSCC>OPML >CL
Significantly higher levels in the
. _ Active lichen | OSCC group compared to the CP
Lisa OSCC=18 Sl__9 planus (n = 21), and CL groups. No significant _ OSCC>OPML >CL
Cheng et OPML =63 S2=3 [ % ctive lich diff in OSCC with " Significantly higher levels in
al. 2014) [ OPML S3 = 1r;ac ive lichen ifference in with respect | ‘58 patients compared to -
(13) = S4—5 | planus (n=21) to OPML groups. OPML has OPML and CL patients.
and CP (n=21) | expressed greater concentration
with respect to the CL and CP
group. No significant difference.
OSCC>OPML >CL
Significantly higher
. levels in OSCC patients
% OSCC=100 | S1 =32 | Leucoplakia (n compared to OPML and
(201 4 OPML=100 | S2=32 | =50) and Oral B B CL patients. It is observed
(14) CL=100 | S3=25 submucosa that it is expressed at a
S4 =11 | fibrosis (n = 50). higher concentration in
saliva than in serum.
Significantly higher
concentration in S4.
OSCC>OPML >CL
Statistically significant
Verrucous leu- difference?)ilgll\(/[)ECCdV\(/:igl
o (e respect to and .
Sm _ S1=4 coplakia (n=1), Higher concentration in
Selvamet [ OSCC=25| g5_4 speckled leu- mottled leucoplakia, al-
al.(2015) [OPML=25| 572 | coplakia (n=5), - thonsh ot Sanibcantty And -
(15) CL=25 _ homogeneous ough not significantly. An
S4=10 leucoplakia between the different TNM
(nZIl) 9) stages, a statistically signifi-
: cant difference has been seen
between S2 and S4, in favour
of the most advanced stage.
T1=2, Oral submucosal OPML >OSCC > CL
T2=12,1 &1 osis (n=27) OSCC>OPML>CL Higher concentrations in the
Khyani et 0SCC=35 T3=18, leucoplakia (o > | Statistically significant differ- OPML group compared to
al. (2017) OPML =35 T4=3; | _ 10) P th ence between the OSCC group the OSCC and CL group,
a6) CL=3s |NO=20,| % CIYIATO= | and both groups, OPML and CL. | although only one OPML -
B N1=9, [ Paxa (n =6), Statistically significant difference | patient has expressed it. Sig-
_ < | lichen planus (n - ;
N2=5, _ between OPML and CL. nificant difference between
N3 =1 OSCC and CL.
OSCC>OPML>CL
Statistically significant
difference between
OSCC and OPML,
S1=3 between OSCC and CL
Ameena e [ OSCC=30 [ o> _§ and between OPML and
al. (2019) | OPML =30 B=12 Leucoplakia. - -- CL. Its concentration
a7 CL=30 S4=6 increases as the stage
progresses, so the S4
expresses higher levels
with respect to the S1,
with statistically signifi-
cant differences.
St. John et | no~-_ 3y OSCC>CL OSCC>CL
al. (2004) CL=3 T1-T2 -- Statistically significant differ- No statistically significant --
(18) ences. differences.
Rhodus et | OSCC=13 Moderate (n=5) OSCC>OPML>CL OSCC>OPML >CL OSCC>OPML >CL
al. (2005) | OPML=13 -- and severe (n=8) Statistically significant differ- Statistically significant dif- | Statistically significant
(19) CL=13 epithelial dysplasia. ences. ferences. differences.
Katakura | o~ 19 0OSCC>CL OSCC>CL
etal. CL=20 T1-T2 -- No statistically significant dif- Statistically significant dif- --
(2007) (20) ferences. ferences.
SahebJa- 0SCC=9 OSCC>CL OSCC>CL OSCC>CL
mee et al. CL=9 -- -- No statistically significant dif- Statistically significant dif- | No statistically signifi-
(2008) (21) ferences. ferences. cant differences.
Al Tala- 0SCC =30 OSCC>CL OSCC>CL
baniezal | =" 59 S1 -- Statistically significant differ- Statistically significant dif- -
(2009) (22) ences. ferences.
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Table 3 cont.: Analysis of salivary concentration of IL-6, IL-8 and TNF-a in oral squamous cell carcinoma.

Brink- OSCC>CL
mann et [ OSCC=35 | TI-T2=I8 . Statistically significant differences. _ _
al. (2011) | CL=51 |T3-4=17 Regarding TNM stages, it is
(23) observed that T3-T4 > T1-T2
Elashoff er | 050G 436 0SCC>CL
al. (2012) [ hgics=3 | T1-T4 - Statistically significant differ- -- --
(24) CL5=70 ences.
Tl=4 CL>0SCC>OPML
T2 =06 | Leucoplakia: No Sionsiggaritlo 1}111;4}1;;15\1;61 s | The CL group has higher
Brailo et | hgrc=pg | T3=8 dysplasia = 23, 18 Yy g concentrations compared
= - ; : in OSCC patients compared
al. (2012) _ T4 =12 | with mild dys- to the OSCC and OPML
OPML =29 P - to the other two groups. The Py
(25) _ 11 have | plasia=3 and groups. No statistically
CL=31 regional | with moderate OPMIL group has not shown significant difference
n%etas dysplasia =3 much higher salivary levels b%:tween OSCC and
el : than the control group.
tasis OPML groups.
OSCC>OPML>CL
Statistically significant difference
between the OSCC group and the
OPML and CL groups. The differ-
ence between concentration in the
. _ _ Oral submucosal | OPML and CL group was not statis-
};l}n(yzaél;;;t 85&% :ég g% _ é fibrosis (n = 13) | tically significant. According to the - -
'(2 6) CL=25 |s4=15 and leukoplakia | TNM staging, the S4 has shown
> (n=12). greater concentration, although
without significant differences with
respect to S2 and S3. The differ-
ence in concentration has also not
been significant in the subgroups of
OPML (Fibrosis > Leucoplakia).
0SCC>OPML > CL OSCC = OPML 2 CL
. . o N Statistically significant
Erosive lichen Statistically significant difference in TNF-cLcon-
Jureti¢ er | OSCC =19 planus: moder- difference in the OSCC and centration in the OSCC and
al. (2013) | OPML=19 - ate (n=11) and - OPML groups compared to OPML erouns compared to
Q7 CL=19 severe (n = 8) CL. There is no statistically |~y 3§ oo
dysplasia. significant difference be- ficant diff bi:,t\;fg
tween OSCC and OPML. | ™ ICSISICC :;gn(c)%ML cen
OSCC>O0OPML >CL
It has been found that there is a
. . ignificant difference between
Rajkumar _ S1=32 | Leucoplakia(n | &M :
cial. [SSCC=I001 57 =35 | =50)and Oral | OPML patients and OSCC S1
(2014) L= S3 =25 submucosal | Patients. No significant differenc- - -
(28) CL=100 | g4 =17 | fibrosis (n=>50). | between the different TNM
" | stages. No significant differences
have been observed depending
on the type of OPML.
Radules- _ OSCC>CL
cuetal OEEC:I 43 0 -- -- - Statistically significant dif- -
(2015) (29) ferences
Gle- %SCC1> hOP}]}/IL >CL
_ Significantly higher concentra-
derNe, | O8CC%01 | Evithelial dys- | tion in OSCC patients. The dif- B B
(2016) ) CL=60 plasia. ference in concentration between
30 the CL and OPML groups was
not statistically significant.
Polz-Da- _ OSCC>CL
cewiczetal. OCS:EC:Zg 8 - - -- -- Statistically significant
(2016) (31) differences.
OSCC > OPML > CL
Leucoplakia (n Statistically significant differ-
Dines- s1=3 | = 50): mild (18), ence in OSCC compared to
hkumar et OSCC=100 $2=32 moderate (20) OPML and CL groups. As for
al. (2016) OPML=100 S3=25 and severe (12) - the different TNM stages, no -
: (32) CL=100 Sa-11 dysplasia; and significant difference has been
oral submucosal found., No significant differ-
fibrosis (n = 50). ences have been observed de-
pending on the type of OPML.
oCC oL~ L
Deepthi ef | OSCC =30 mild (10), S Yy g
_ levels in OSCC. Increase
al. (2019) | OPML=30 - moderate (10) - - T -
= in its concentration the
G3) CL=30 an((ii sevle re (10) greater the severity of
yspiasia. leucoplakia is.
: OSCC>OPML >CL
Singh et | OSCC=58 22%1 ° ohelllsfl%erlﬁ(clgé a Significantly higher concentra-
al. (2020) | OPML =30 S 3 | fibrosis and oral tion in OSCC, especially in those - -
34) CL=42 S4=07 lichen planus patients with an S3-S4, compared
p : to both CL and OPML groups.

OSCC: Oral squamous cell carcinoma; OPML: Oral potentially malignant lesions; CL: Control; IL-6, Interleukin 6; IL-8, Interleukin §;
TNF-a: Tumor necrosis factor-alpha; CP: Chronic periodontitis; T: Primary tumor; S: TNM Stad.
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by Panneer Selvam et al. (15) a higher concentration is
found in speckled leucoplakia, although not significant-
ly. OPML patients have expressed higher levels of IL-6
compared to the CL group. Although Brailo ef al. (25)
have not found much higher levels. If we compare these
patients with OSCC patients, it has been observed that
the OSCC group expressed significantly higher concen-
trations of IL-6 except in the article by Jureti¢ et al. (27)
where there is no statistically significant difference.

Various studies (15,32) have compared salivary 1L-6
concentrations between the different TNM stages of
OSCC. As a result, Dineshkumar et al. (32) have not
found significant differences in the different groups,
unlike Panneer Selvam ef al. (15) who have seen a sta-
tistically significant difference between S2 and S4, in

A.Concentration IL-6 (pg/ml)

Salivary inflammatory cytokines in the oral squamous cell carcinoma

favour of the most advanced stage.

Regarding the quantitative analysis, to study the dif-
ferences in the concentration (pg/ml) of IL-6 we based
ourselves on 9 articles (12,13,15,19,21,25,27,29,32). We
discarded the study by St. John et al. (18) since it informs
us of the concentration of IL-6 in serum and not in saliva;
and we also rule out the studies by Katakura et al. (20) and
Al Talabani et al. (22) since they do not provide us with
the mean with the standard deviation of the IL-6 concen-
tration. The population studied is 492 patients (245 from
the OSCC group and 247 from the CL group). The differ-
ence in IL-6 concentration is statistically significant be-
tween the CL and OSCC group (Weighted Mean Differ-
ence (WMD): 63.62; 95% CI: 58.16 to 19.784, p<0.00001
and 12 heterogeneity: 100%, p<0.00001) (Fig. 2).

oscc Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Rand 95% Cl
Brailo et al. 2012 129 66.59 28 16 3.91 31 4.2% 113.00 (88.30, 137.70) ——
Cheng etal. 2013 178.41 172.32 18 4.92 8.77 21  0.5% 173.49(93.80, 253.18] —_—
Dineshkumar et al. 2016 178 283 100 10.8 6.7 100 21.7% 167.20(161.50, 172.90) 4
Jureti¢ etal. 2012 0.707 0.234 19 0.002 0.002 19 28.3% 0.70 [0.60, 0.81)
Korostoff et al. 2011 164.2 38.8 18 3.1 1 14 7.0% 161.10 (143.17, 179.03) »
Panneer-Selvam et al. 2015  132.88 59.09 25 9.68 13 25 4.5% 123.20 (99.48, 146.92) —trh
Radulescu et al. 2015 2.9 04 15 0.8 0.07 15 28.3% 2.10 [1.89, 2.31) ¢
Rhodus et al. 2005 88.2 432 13 14 09 13 4.5%  86.80(63.31,110.29) _—
Sahebjamee y cols. 2008 409  79.5 9 25 13 9 1.1%  38.40(-13.55, 90.35) —
Total (95% CI) 245 247 100.0% 63.62 [58.16, 69.08] L 2
Heterogeneity: Tau® = 27.39; Chi* = 3963.52, df = 8 (P < 0.00001); ¥ = 100% t 1 + t

. -100  -50 0 50 100

Test for overall effect: Z = 22.83 (P < 0.00001) Favours [experimental] Favours [control]
B.Concentration IL-8 (ng/ml)

0sccC Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cheng etal. 2013 1.525 1.123 60 0.891 0.563 60 15.4%  0.63[0.32, 0.95] —_
Gleber-Netto et al. 2016  0.284 0.262 60 0.128 0.111 60 17.4% 0.16 [0.08, 0.23] -
Korostoff et al. 2011 2.16 0.52 18 0.932 0.262 14 15.8% 1.23 [0.95, 1.50] ——
Punyani etal. 2013 1.719 0.668 25 0.211 0.142 25 15.9%  1.51[1.24,1.78) ===
Rajkumar et al. 2013 1.092 0.167 100 0.349 0.115 100 17.4% 0.74 [0.70, 0.78) .
Rhodus etal. 2005 3.514 1.023 13 1.58 0.789 13 10.5%  1.93 [1.23, 2.64) e e—
SahebJamee y cols. 2008 1.093 1.089 9 0.701 1.032 9 7.6% 0.39 [-0.59, 1.37) —_—
Total (95% CI) 285 281 100.0% 0.92 [0.56, 1.28) <>
Heterogeneity: Tau® = 0.19; Chi’ = 270.27, df = 6 (P < 0.00001); I’ = 98% -‘2 _Il ) i é
Test for overall effect: Z = 5.04 (P < 0.00001) Favours [COCE] Favours [Control]

C.Concentration TNF-

a_(pg/ml)

0scC Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, d 95% CI IV, Random, 95% Cl
Ameena et al. 2019 1333 95.3 30 833 55 30 11.8% 50.00 (15.84, 84.16) =
Brailo et al. 2012 34 21.58 38 38 3.23 31 12.9% -4.00 (-10.95, 2.95) b
Deepthi et al. 2019 63.94 56.05 30 5.75 3.98 30 12.5% 58.19 (38.08, 78.30] -
Jureti¢ et al. 2012 0.739 0.176 19 0.013 0.033 19 12.9% 0.73 [0.65, 0.81)
Korostoff et al. 2011 71.3 32 18 3.9 2.6 14 12.7% 67.40 (52.55, 82.25] -
Krishnan et al. 2014 3119 953 100 4.5 2.5 100 12.6% 307.40 (288.72, 326.08) -
Rhodus et al. 2005 289 146 13 3 1.9 13 12.8% 25.90 (17.90, 33.90]) -
SahebjJamee y cols. 2008 35.2 518 9 4.1 2id 9 11.8% 31.10 [-2.77, 64.97) -
Total (95% CI) 257 246 100.0% 66.92 [26.90, 106.94] P2

oy 2 5 2 513 : : Y :
Heterogeneity: Tau® = 3228.13; Chi* = 1194.48, df = 7 (P < 0.00001); I = 99% 200 -100 ) 100 200

Test for overall effect: Z = 3.28 (P = 0.001)

Favours [experimental] Favours [control]

Fig. 2: Forest Plot of the concentration differences between healthy patients and OSCC patients. A. IL-6 concentration (pg/ml); B. IL-8
concentration (ng/ml); C. TNF-o concentration (pg/ml).
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Meta-analysis is also performed to determine the differ-
ences in IL-6 concentration between the OPML group
and the CL group. For this we choose 6 publications
(13,15,19,25,27,32). The study by Khyani et al. (16) was
excluded due to insufficient data being provided to per-
form the meta-analysis. The population is 366 patients
(157 from the OPML group and 209 from the CL group).
The difference in IL-6 concentration is statistically sig-
nificant between both groups (Weighted Mean Differ-
ence (WMD): 21.33; 95% CI: 11.56 to 31.10, p<0.0001
and 12 heterogeneity: 98%, p<0.00001) (Fig. 3).

- IL-8

IL-8 has been evaluated in 14 publications (12,13,16,18-
24,26,28,30,34) (Table 3) and in all of them it has been
observed that this cytokine is present in higher sali-
vary concentrations in OSCC group with respect to the
OPML and CL groups. 7 of the studies (12,18, 20-24)
have compared only OSCC patients with CL patients,
while 7 (13,16,19,26,28,30,34) have also compared sali-
vary IL-8 levels in OSCC patients with OPML patients.

A.Concentration IL-6 (pg/ml)

Salivary inflammatory cytokines in the oral squamous cell carcinoma

In most studies, it has been seen that there are statisti-
cally higher salivary levels of IL-8 in the OSCC group
compared to the CL group, although in the studies car-
ried out by Katakura et al. (20), SahebJamee et al. (21)
and Korostoff et al. (12) no significant difference has
been observed. In this last study, it has been seen that
the endophytic type of OSCC did express statistically
higher levels, while the exophytic type did not show sig-
nificant differences with the CL group.

OPML have been leucoplakia, erythroplakia, erosive li-
chen planus and oral submucous fibrosis, with epithelial
dysplasia (mild, moderate, and severe), and in one of the
studies (13) a group of patients with chronic periodonti-
tis (CP) has been analysed. In the study by Rajkumar et
al. (28) and in that of Punyani et al. (26) no significant
differences have been observed in the salivary levels
of IL-8 between the different OPML and its different
degrees. In the study by Lisa Cheng et al. (13) a higher
concentration of IL-8 has been observed in patients
with oral lichen planus compared to patients with CP.

OPML Healthy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Brailo et al. 2012 18 5.19 29 16 3.91 31 19.7% 2.00 [-0.34, 4.34) of
Cheng et al. 2013 20.74 22.28 21 492 8.77 21 16.3% 15.82(5.58, 26.06) —
Dineshkumar et al. 2016 35.3 143 50 10.8 6.7 100 19.2% 24.50(20.32, 28.68] -
Jureti€ et al. 2012 0.431 0.217 19 0.002 0.002 19 19.9% 0.43 [0.33, 0.53]
Panneer-Selvam et al. 2015 43 52 25 9.68 13 25 10.4% 33.32(12.31, 54.33) —_—
Rhodus et al. 2005 70.8 24.3 13 1.4 0.9 13 14.6% 69.40 (56.18, 82.62] ——
Total (95% CI) 157 209 100.0% 21.33 [11.56, 31.10] <o
Heterogeneity: Tau® = 124.81; Chi* = 251.88, df = 5 (P < 0.00001); I’ = 98% b 4 + :
Test for overall effect: Z = 4.28 (P < 0.0001) R gy, O X
B.Concentration IL-8 (ng/ml)
OPML Healthy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Cheng etal. 2013 1.083 0.646 21 0.891 0.563 21 12.6% 0.19 [-0.17,0.56) —
Gleber-Netto et al. 2016 0.14 0.155 60 0.128 0.111 60 27.6% 0.01(-0.04, 0.06) L
Punyani et al. 2013 0.299 0.158 25 0.21 0.142 25 26.5% 0.09 [0.01, 0.17) e
Rajkumar etal. 2013 0.65 0.207 100 0.35 0.115 100 27.6% 0.30 (0.25, 0.35) -
Rhodus et al. 2005 1.918 0.899 13 1.58 0.789 13 5.7% 0.34 [-0.31, 0.99)
Total (95% CI) 219 219 100.0% 0.15 [-0.02, 0.33] S
Heterogeneity: Tau® = 0.03; Chi* = 73.98, df = 4 (P < 0.00001); I’ = 95% _#1 —d' 3 025 '1
Test for overall effect: Z = 1.72 (P = 0.09) . OPML Healthy .
C.Concentration TNF- a_(pg/ml)
OPML Healthy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total igh 1V, Rand 95% Cl IV, Random, 95% CI
Ameena et al. 2019 99.8 7.9 30 833 5.5 30 18.0% 16.50 (13.06, 19.94] -
Brailo et al. 2012 30 3.01 29 38 3.23 31 18.4% -8.00 (-9.58, -6.42) .
Deepthi et al. 2019 28.96 20.94 30 5.75 3.98 30 16.2% 23.21(15.58, 30.84) i
Juretic et al. 2012 0.601 0.178 19 0.013 0.033 19 18.5% 0.59 [0.51, 0.67)
Krishnan etal. 2014 136.8 59.6 50 4.5 2.5 100 11.2% 132.30(115.77, 148.83) —
Rhodus et al. 2005 10.5 7.4 13 3 1.9 13 17.7% 7.50 [3.35, 11.65) -
Total (95% CI) 171 223 100.0% 21.58 [12.72, 30.45] <
Heterogeneity: Tau® = 110.82; Chi* = 484.01, df = 5 (P < 0.00001); I* = 99% -1=00 =) } 160
Test for overall effect: Z = 4.77 (P < 0.00001) OPML Healthy

Fig. 3: Forest Plot of the concentration differences between healthy patients and OPML patients. A. IL-6 concentration (pg/ml); B. IL-8

concentration (ng/ml); C. TNF-a concentration (pg/ml).
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OPML patients have expressed higher levels of 1L-8
compared to the CL group. Although Punyani et al. (27)
and Gleber-Netto ef al. (30) have not found much higher
levels. The CP group has expressed a lower concen-
tration of IL-8 than the CL group (13). If we compare
these OPML patients with OSCC patients, it has been
observed that the OSCC group expressed significantly
higher concentrations of IL-8 in most of the studies,
except for the one by Lisa Cheng et al. (13) where no
statistically significant differences have been observed
between the OSCC and OPML groups.

According to Singh et al. (34), in OSCC stages S3-S4,
a higher concentration of 1L-8 has been detected com-
pared to S1-S2, and in the study by Brinkmann et al.
(23) it has been observed that the most evolved primary
tumors (T3-T4) express higher concentrations of 1L-8
than T1-T2. In contrast, the studies by Punyani et al.
(26) and Rajkumar et al. (28) have not observed statis-
tically significant differences in the salivary levels of
IL-8 between the different TNM stages of OSCC.

A meta-analysis is performed to assess the differences
in concentration (ng/ml) of IL-8. For this we chose 7
studies (12,13,19,21,26,28,30). The studies by St. John
et al. (18), Katakura et al. (20), Al Talabani et al. (22),
Khyani et al. (16), Brinkmann et al. (23), Elashoff et
al. (24) and that of Singh et al. (34) were excluded be-
cause they do not provide us with data to perform the
meta-analysis. The population is 566 patients (285 from
the OSCC group and 281 from the CL group). The dif-
ference in IL-8 concentration is statistically significant
between the two groups (Weighted Mean Difference
(WMD): 0.92; 95% CI: 0.56 to 1.28, p<0.00001 and 12
heterogeneity: 98%, p<0.00001) (Fig. 2).

A meta-analysis was also performed to determine the
differences in IL-8 concentration between the OPML
group and the CL group. For this we chose 5 publica-
tions (13,19,26,28,30). Studies by Khyani ef al. (16) and
Singh et al. (34) were excluded due to insufficient data
being provided to perform the meta-analysis. The popu-
lation is 438 patients (219 from the OPML group and
219 from the CL group). The difference in IL-8 concen-
tration is not statistically significant between the two
groups (Weighted Mean Difference (WMD): 0.15; 95%
CI: -0.02 to 0.33, p=0.09 and 12 heterogeneity: 95%,
p<0.00001) (Fig. 3).

- TNF-a

TNF-a has been evaluated in 9 publications
(12,14,17,19,21,25,27,31,33) (Table 3). In 8 of the 9 stud-
ies (12,14,17,19,21,27,31,33) it has been observed that
the OSCC group presents a higher concentration of
TNF-a compared to the OPML and CL groups. Sahe-
bJamee et al. (21) have not found statistically signifi-
cant differences in salivary concentration between the
OSCC and CL groups, and only in the publication by
Brailo et al. (25) show that the CL group presents a
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higher concentration compared to the OSCC and OPML
group. 3 studies (12,21,31) have compared the salivary
levels of OSCC patients with the CL group, while the
rest (14,17,19,25,27,33) have also compared the OPML
group.

OPML that have been observed are leucoplakia, oral
submucous fibrosis, and erosive lichen planus, with epi-
thelial dysplasia (mild, moderate, and severe). Deepthi
et al. (33) is the only article that analyses and compares
the concentrations of TNF-a in the different degrees of
epithelial dysplasia, showing that the greater the severity
of leucoplakia is, the higher the concentration of TNF-a
is in saliva. OPML patients have expressed higher lev-
els compared to the CL group, except for Brailo et al.
(25) where their CL group has expressed higher levels
of TNF-a. If we compare these patients with the OSCC
patients, it has been observed that the OSCC group ex-
pressed a significantly higher concentration of TNF-a,
although Brailo ef al. (25) and Juretic ef al. (27) did not
find a statistically significant difference.

Krishnan et al. (14) and Ameena et al. (17) observed
a higher salivary concentration of TNF-a in the more
advanced OSCC stages, such as S3 and S4.

To evaluate the differences in concentration (pg/ml) of
TNF-a, a meta-analysis was carried out based on 8 ar-
ticles (12,14,17,19,21,25,27,33). The study by Polz-Dace-
wicz et al. (31) was excluded because they do not pro-
vide data to perform the meta-analysis. The population
is 503 patients (257 from the OSCC group and 246 from
the CL group). The difference in TNF-o concentra-
tion is statistically significant between the two groups
(Weighted Mean Difference (WMD): 66.92; 95% CI:
26.90 to 106.94, p=0.001 and I2 heterogeneity: 99%,
<0.00001) (Fig. 2).

The meta-analysis allows us to determine the differenc-
es in TNF-a concentration between the OPML group
and the CL group. For this we chose 6 publications
(14,17,19,25,27,33). The population is 394 patients (171
from the OPML group and 223 from the CL group). The
difference in TNF-a concentration is statistically signif-
icant between both groups (Weighted Mean Difference
(WMD): 21.58; 95% CI: 12.72 to 30.45, p<0.00001 and
12 heterogeneity: 99%, p<0.00001) (Fig. 3).

Discussion

Epidemiological data about the diagnosis of OSCC re-
veal the need to develop better tools to establish an
early diagnosis of the malignant entity (2), and thus
prevent its appearance in those patients at risk and im-
prove the prognosis and survival of patients who have
already developed the discase.

Saliva analysis is presented as a valid, reliable, cheap,
easy, reproducible and, above all, non-invasive diag-
nostic tool, which could favour population screening
and thus diagnose a multitude of nosological entities.
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In addition, due to these same characteristics, it pres-
ents multiple advantages when faced with blood or
urine analysis, cell exfoliation and biopsy (5,7).

A multitude of studies have demonstrated the fun-
damental role of proinflammatory cytokines in the
development of cancer (9,10). Although they have an
important presence in the tumor microenvironment,
these protein molecules are expressed in the patient's
plasma, as well as in other biological fluids such as
saliva and crevicular fluid (10). In this way, said flu-
ids would be offering the opportunity to reveal and be
able to detect early a local, regional, or systemic tumor
process.

Despite the large number of salivary biomarkers that
have been identified, there is a need to determine those
that really have reliability and diagnostic utility (5,7).
This systematic review focuses on the analysis of three
proinflammatory cytokines (IL-6, IL-8 and TNFa) as
potential salivary biomarkers with diagnostic capacity
for OSCC. Other reviews have also analysed different
cytokines such as IL-1B, IL-1a, IL-10, IL-1RA, IL-4,
IL-13, IL-17; among other proinflammatory molecules
(5,7,8).

The qualitative synthesis of the results (12-34) sug-
gests that the three cytokines are expressed at higher
concentrations in patients with OSCC compared with
totally healthy patients and with OPML patients. A sin-
gle study in the entire review has shown that the levels
of one of the proinflammatory cytokines, TNF-a, have
been lower in the OSCC group compared to the CL
group (25). The systematic review and meta-analysis
by Chiamulera et al. (5) follows the same pattern of re-
sults for IL-6 and IL-8, whereas TNF-a is not found in
significantly elevated concentrations in OSCC patients
compared to OPML patients.

These results suggest, as they do in the review by Fer-
rari et al. (7), that the three cytokines are closely as-
sociated with the carcinogenesis process and there is
evidence that they could be potential OSCC biomark-
ers and be key in the differential diagnosis between a
malignant lesion and a premalignant lesion (e.g., lichen
planus, leucoplakia, erythroplakia, submucous fibro-
sis, different degrees of dysplasia). Furthermore, look-
ing at the role of these proinflammatory cytokines in
carcinogenesis, new therapeutic modalities for OSCC
could be investigated. However, in the study by Chi-
amulera et al. (5) IL-6 and IL-8 were shown to be the
most promising and reliable in the diagnosis of cancer,
and the other cytokines tested (including TNF-a) did
not show a significant difference in salivary concen-
tration between OSCC patients and OPML patients.
Although it was not the main purpose of the review,
in the studies that compared the salivary levels of any
of the three cytokines between the different OPML, it
has not been observed that any lesion expresses higher
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levels than the others. Although Panneer Selvam, ef al.
(15) has suggested that there are differences between
the different types of leucoplakia. Ferrari et al. (7)
find in 7 studies that the salivary levels of cytokines
increase gradually when going from a well-differenti-
ated lesion to a poorly differentiated lesion, and state
that they are closely related to the aggressiveness and
severity of the lesion. The latter is demonstrated in the
study by Deepthi ef al. (33), where it is observed that
the more severe the leukoplakia, the higher the con-
centration of TNF-a is present in the saliva. It has also
been possible to analyse in a secondary way the sali-
vary concentration in the different TNM stages, and
in some publications (8,15,23,26,28,32,34) a higher
concentration has been observed against the higher the
stage. Zielinska et al. (8) found that the salivary con-
centration of IL-17A, IL-17F and TNF-a was higher as
the disease progressed and the stages increased. In ad-
dition, it was seen that, within the primary tumors, the
T4 expressed higher values, as also demonstrated by
Brinkmann et al. (23) with the salivary concentration
of IL-8. Although in some studies there have been no
statistically significant differences between the differ-
ent stages, which can hinder and limit early detection
of cancer (5,26,28,32).

Being able to develop a diagnostic test, based on the
salivary concentration of any of the three cytokines
analysed, that makes it possible to detect premalignant
and malignant lesions in early stages, would be a fa-
vourable development for the prevention, prognosis,
and survival of oral cancer, in addition to control and
follow-up. in patients treated with OSCC. The den-
tist's attitude towards oral cancer should be aimed at
preventing the disease (recognizing and controlling
premalignant lesions and eliminating local chronic ir-
ritants), early diagnosis through examinations at pe-
riodic visits, providing adequate information to the
patient (both in terms of prevention and of the disease
itself), referral and reorientation of cancer patients to
cancer treatment units and preventive dental treatment
in those patients who are going to receive cancer treat-
ment (3). For these reasons, this same group could play
a fundamental role in its early detection using future
reliable diagnostic tools (7).

Despite the extensive literature on this subject, future
publications with an adequate methodology are need-
ed to perform meta-analysis studies that determine re-
liable intervals for the salivary concentration of each
biomarker. Regarding the limitations of this review,
we found that several studies (16,18,20,22,23,24,31,34)
lack the necessary data to perform their quantitative
analysis. In addition, among the studies that have been
quantitatively analysed, great variability has been
found in the mean value of the concentrations of pro-
inflammatory cytokines.
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Conclusions

Of the three interleukins considered in saliva, I1L-6
and IL-8 have been the most studied and, in all stud-
ies, they have been expressed with higher salivary lev-
els in patients with OSCC compared to those in the CL
group and, in most, with compared to the OPML group.
TNF-a has also been found at higher concentrations in
the OSCC group compared to the CL and OPML group,
except for a single study. The difference is statisti-
cally significant between the COCE group and the CL
group. In contrast, the difference in the concentration
of IL-6 and TNF-a is statistically significant between
the LPMO group and the CL group, whereas it is not
for IL-8.

In summary, this review highlights the importance
of early detection in order to improve the prognosis
of OSCC, and the three salivary cytokines have been
shown to be a potential diagnostic tool.
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