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Abstract

Background: Early childhood caries (ECC) is a common chronic disease in young children,
influenced by multiple factors, including the activity of bacteria and other microorganisms,
diet, and immune response. Pro-inflammatory cytokines like interleukin-8 (IL-8) and anti-
inflammatory cytokines like interleukin-10 (IL-10) play crucial roles in the inflammatory
process of caries. However, their relationship with ECC severity remains unclear. This
study aimed to compare salivary IL-8 and IL-10 levels in children with and without ECC
and analyze their association with caries severity using the International Caries Detec-
tion and Assessment System (ICDAS). Children with and without central obesity were
included to evaluate the potential influence of nutritional status on cytokine expression.
Methods: A cross-sectional study was conducted from March 2022 to December 2023
in San Luis Potosi, México, including 76 children aged 3 to 5 years (40 with ECC and
36 caries-free). Anthropometric measurements were taken to classify children as centrally
obese or non-centrally obese. Unstimulated saliva samples were collected, and IL-8 and
IL-10 levels were measured using ELISA. Statistical analysis included the Mann-Whitney
U test, Spearman’s rank correlation coefficient, and binary logistic regression analysis,
considering p < 0.05 as statistically significant. Results: IL-8 levels were higher in the ECC
group (85 & 119 pg/mL) than in the control group (45 + 74 pg/mL), but this difference was
not significant (p = 0.3613). IL-10 levels were lower in the ECC group (3 & 2 pg/mL) than in
the control group (11 £ 44 pg/mL; p = 0.6481). The difference between IL-8 and IL-10 levels
was greater in the ECC group (27 & 41 pg/mL) than in the control group (17 & 33 pg/mL;
p = 0.1709). No significant correlation was found between cytokine levels and ICDAS scores
(p > 0.05), and binary logistic regression did not show an association between IL-8, IL-10,
WHLtR, and cavitated caries lesions. Conclusions: Although IL-8 tended to be elevated
and IL-10 reduced in children with ECC, the differences were not statistically significant.
The observed trend suggests a possible local immunological imbalance in children with
caries, which may contribute to disease progression independently of bacterial activity or
behavioral influences.
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1. Introduction

Early childhood caries (ECC) is one of the most prevalent chronic diseases among
the pediatric population, both in Mexico [1] and worldwide [2]. It is characterized by the
progressive demineralization of the dental hard tissues, caused by the action of cariogenic
microbes in the presence of fermentable carbohydrates and poor oral hygiene. Its etiology
is multifactorial, involving biological, behavioral, and environmental factors that contribute
to its development and severity [2].

Beyond its microbial etiology, ECC involves complex host immune responses that
may influence disease progression [3-5]. Salivary cytokines are increasingly recognized as
valuable biomarkers for assessing immune activity in the oral cavity [6,7]. In the context
of ECC, the balance between pro-inflammatory and anti-inflammatory mediators may
influence disease progression and severity [3,8]. Among the wide array of cytokines
present in saliva, interleukin-8 (IL-8) and interleukin-10 (IL-10) have been identified as key
regulators of the immune response [7,9], yet their specific roles in ECC remain unclear.

IL-8 is a pro-inflammatory chemokine involved in neutrophil recruitment and ac-
tivation [7], and its salivary levels have been reported to increase in children with
ECC [10-12]. However, findings across studies are inconsistent, with some reporting
no association [9,13,14] or even decreased IL-8 levels in caries-affected individuals [15].
IL-10, in contrast, is an anti-inflammatory cytokine that suppresses the expression of pro-
inflammatory mediators [16]. Its role in ECC has been even less explored, with limited and
conflicting evidence regarding its salivary expression in caries [9,13,17-20].

This study aims to compare salivary levels of IL-8 and IL-10 based on their comple-
mentary immunological functions—pro- and anti-inflammatory, respectively—to reflect
the immunoinflammatory balance in the oral environment in children with and without
ECC. The understanding of the host immune response in ECC could help identify immune
profiles associated with caries risk. Moreover, these biomarkers could have diagnostic or
prognostic value, facilitating early and personalized intervention strategies in vulnerable
pediatric populations.

2. Materials and Methods
2.1. Study Design

A comparative cross-sectional study was conducted between March 2022 and De-
cember 2023 in San Luis Potosi, San Luis Potosi, Mexico. The study was carried out in
accordance with the ethical principles of the Declaration of Helsinki and was approved by
the Research Ethics Committee of the Universidad Auténoma de San Luis Potosi (UASLP),
under approval number CEI-FE-079-022. Written, voluntary informed consent was ob-
tained from the parents or legal guardians of all participating children prior to the start of
the study.

2.2. Study Population
A total of 76 children aged 3 to 5 years were included and divided into two groups:

1.  Early childhood caries (ECC) group (n = 40; ICDAS 1-6);
2. Caries-free control group (1 = 36; ICDAS 0).
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2.3. Sample Size Calculation

To determine the required sample size, salivary IL-8 levels in children with and
without caries were considered. The following formula for comparing two means was
used [21], assuming a 95% confidence level (Zx = 1.96) and 95% statistical power (Zf3 = 1.64).
According to the available data, the caries group had a mean IL-8 level of 1489.24 pg/mL
with a standard deviation of 960.32, while the caries-free group had a mean of 619.19 pg/mL
and a standard deviation of 311.79 [21]. Therefore, the minimum required sample size was
18 subjects per group.

2.4. Sampling Method

A non-probabilistic consecutive sampling method was used in public schools in the
municipality of Rio Verde, San Luis Potosi, Mexico. Seventy-six preschoolers met the
following inclusion criteria:

e Enrolled in invited public schools;
e  Apparently healthy;

o  Of either sex;

e Aged between 3 and 5 years.

Exclusion criteria included: lack of informed consent, presence of infectious diseases,
chronic non-communicable or autoimmune diseases, or being under pharmacological
treatment (including steroidal and non-steroidal anti-inflammatory drugs or antibiotics)
within the past 30 days. Elimination criteria: Participants who do not allow clinical,
anthropometric, and/or salivary sample collection and subjects whose salivary samples
cannot be processed.

2.5. Clinical and Anthropometric Evaluation

Each participating child underwent a physical and dental evaluation, which included
the following:

e Anthropometric measurements: Weight, height, and waist circumference were
recorded. Waist-to-height ratio (WHtR) was calculated using a cut-off point of >0.50
to classify children as centrally obese or non-centrally obese [22].

e  Habit questionnaire: Parents answered a questionnaire on dietary and oral hygiene
habits, as well as other risk factors for caries development.

e  Dental caries assessment: The International Caries Detection and Assessment System
(ICDAS) was used to classify caries severity [23], with the following scale:

O 0: Sound tooth surface;

1: First visual change in enamel (dry surface);

2: First visual change in enamel (wet surface);

3: Localized enamel breakdown without visible dentin;

4: Underlying dark shadow from dentin, with or without enamel breakdown;
5: Distinct cavity with visible dentin involving <50% of the surface;

OO O0OO0OO0O0

6: Extensive cavity with visible dentin involving >50% of the surface.

Two calibrated examiners performed the clinical assessments with high interobserver
agreement (kappa = 0.89 and 0.85). Prior to the clinical evaluation, each child received a
dental prophylaxis performed by a pediatric dentistry specialist, followed by air drying
with a syringe to ensure precise visualization of dental surfaces. Based on this system,
children were classified into two groups: ECC (ICDAS 1-6) and caries-free (ICDAS 0).
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2.6. Saliva Sample Collection

Unstimulated saliva samples were collected using the spitting technique into mi-
crotubes in the morning (9:00-12:00 h). Children were instructed to refrain from eating,
drinking, or brushing their teeth for at least 120 min before sample collection. Each sample
(~0.5 mL) was labeled with a reference number and transported in a refrigerated container
at —4 °C to the laboratory at the Universidad Auténoma de San Luis Potosi, where they
were stored at —80 °C until further processing for cytokine analysis (IL-8 and IL-10).

2.7. Determination of IL-8 and IL-10 in Saliva by ELISA

Human IL-8 and IL-10 levels in saliva were quantified using sandwich enzyme-linked
immunosorbent assay (ELISA) following the manufacturer’s standard protocols (KHC0081
and KHC0101 Invitrogen Corporation CAT; Camarillo, CA, USA). A total of 50 pL of each
saliva sample was added to microplate wells pre-coated with anti-IL-8 or anti-IL-10 capture
antibodies for binding antigen. Subsequently, biotin-labeled detection antibodies specific
to human IL-8 and IL-10 were added. After 4X washing, a streptavidin-HRP detection
system was applied, followed by the addition of a chromogenic substrate that generated
a colorimetric reaction. Optical density was measured at 450 nm using a microplate
reader (Multiskan FC, Thermo Scientific, Waltham, MA, USA). The concentrations were
calculated and expressed in pg/mL from standards curves of IL-8 and IL-10 for analyzed
their association with the presence and severity of dental caries.

2.8. Ethical Considerations

This study was conducted in accordance with the ethical principles established in the
Declaration of Helsinki and followed national and institutional regulations for research
involving human participants in research protocols. Ethical approval was granted by the
Research Ethics Committee of the Universidad Auténoma de San Luis Potosi (approval
code: CEI-FE-079-022).

Prior to participation, written informed consent was obtained from the parents or
legal guardians of all children included in the study. They were informed about the
study’s objectives, procedures, potential risks, and their right to withdraw at any time
without consequences.

To ensure confidentiality, all data were anonymized and coded prior to analysis. No
personal identifiers were collected or stored. Saliva samples were collected using non-
invasive procedures and handled in accordance with established biosafety protocols for
biological fluids. All research personnel were trained in ethical conduct and biosafety
practices to minimize any risk to participants.

2.9. Statistical Analysis

Shapiro-Wilk and Brown-Forsythe tests were applied to assess the distribution of the
variables. Quantitative variables were expressed as mean =+ standard deviation and range
(minimum-maximum), while categorical variables were presented as frequencies and
percentages. Differences between groups were identified using the Chi-square test for cate-
gorical variables and the Mann-Whitney U test for non-parametric quantitative variables.

Additionally, Spearman correlation analysis was used to evaluate relationships be-
tween quantitative variables. A binary logistic regression analysis was performed, with the
presence of cavitated carious lesions as the dependent variable (1 = presence; 0 = absence).
Independent variables included IL-8, IL-10 levels, and waist-to-height ratio (WHtR).

To assess multicollinearity among the independent variables, the variance inflation
factor (VIF) was applied. A specification test was also conducted to verify the assumption
that the logit of the response variable is a linear combination of the independent variables.
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After determining the main effects, interactions were tested; however, none were statistically
significant. Model fit was evaluated using a goodness-of-fit test, and results are presented
as odds ratios (OR) with 95% confidence intervals (CI). A p-value of <0.05 was considered
statistically significant. Data analysis was performed using JMP software, version 15
(SAS Institute, Cary, NC, USA) [24].

3. Results

A total of 76 children participated in the study, including 36 without early childhood
caries (control group) and 40 with early childhood caries (ECC group). Table 1 presents the
demographic characteristics, ICDAS scores, and oral hygiene habits of the study groups.
No statistically significant differences were observed between the groups in terms of age
and sex (p > 0.05; Table 1). However, a comparison of the groups with respect to oral
diagnosis revealed statistically significant differences in caries prevalence (p = 0.0001), with
the highest frequencies corresponding to ICDAS scores 5 and 6 in the ECC group (Table 1).

Table 1. Characteristics, ICDAS codes and oral hygiene habits of the study groups.

Groups Control Group (n =36) With Dental Caries (n = 40)
Variables Frequency (%) p Value
Age
distribution
(years)
3 5 (14) 5(12) 0.2407
4 17 (47) 12 (30)
5 14 (39) 23 (58)
Gender
Female 17 (47) 19 (48) 0.9807
Male 19 (53) 21 (52)
Decayed teeth 0 (100) 40 (100)
Missing teeth 0 (100) 0 (100) 0.0001 *
Filled teeth 0 (100) 0 (100)
Caries (ICDAS
codes)
0 36 (100) 0
1 0 1(2)
2 0 4 (10) 0.0001 *
3 0 6 (15)
4 0 9 (23)
5 0 10 (25)
6 0 10 (25)
ICDAS code
groups
0 36 (100) 0 .
Lo 0 5(12) 0.0001
34 0 15 (38)
5-6 0 20 (50)
Visible plaque 30 (83) 31 (78) 0.5221
presence
Fluoride 29 (80) 35

toothpaste use

n = 76. Control Group: No early childhood caries; With dental caries group: Early childhood caries. Chi-square
tests and Mann-Whitney U test. * Statistically significant difference al p < 0. 05 value.

The comparison of salivary IL-8, IL-10, and the difference between both interleukins in
children with caries and those in the control group is presented in Table 2. No statistically
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significant differences were observed between groups for any of the variables analyzed
(p > 0.05). However, a non-significant trend toward highest mean values of both IL-8
(85 pg/mL) and the IL-8/IL-10 difference (27 pg/mL) was noted in the ECC group, whereas
IL-10 levels were lowest mean values (3 pg/mL) compared to the control group.

Table 2. Comparison of IL-8, IL-10 and difference between IL-8 and IL-10 in the saliva of children
with caries and the control group.

Groups Control Group (n = 36) With Dental Caries (1 = 40)
Variables (pg/mL) Mean (Rango) + Standard Deviation p Value
IL-8 45 (0-293) + 74 85 (0-530) £ 119 0.3613
IL-10 11 (0.7-268) £ 44 3(0.7-9) £1 0.6481

Difference between
IL-8 and IL-10
n = 76. Control Group: No early childhood caries; With dental caries group: Early childhood caries. Mann-Whitney U test.

17 (0-154) & 33 27 (0-190) + 41 0.1709

Table 3 presents the association between IL-8, IL-10, and the difference between
these interleukins across ICDAS scores in the study groups. No statistically significant
differences were observed for any of the variables analyzed. However, descriptive data
showed that the highest mean values for the IL-8/IL-10 difference were recorded in ICDAS
grades 5-6 (35 pg/mL) and in cavitated carious lesions (29 pg/mL). No correlations were
identified between caries frequency and IL-8 or IL-10 levels (p > 0.05). Similarly, binary
logistic regression analysis revealed no significant association between interleukin levels,
their difference, or the waist-to-height ratio and the presence of cavitated carious lesions.

Table 3. Association between IL-8, IL-10, and the interleukin difference with the ICDAS index in the

study groups.
Variable IL-8 (pg/mL) IL-10 (pg/mL)
Difference
ICDAS Mean j:-St.a ndard p Value Mean j:‘St.a ndard p Value BetweenIL-8 and p Value
Deviation Deviation
IL-10
0 (n=236) 45 + 74 11 +44 17 + 33
1-2(n=5) 39 + 46 3+1 13+£2
3-4 (n = 15) 76 + 142 0.6843 342 0.4444 20 + 31 0.3876
5-6 (n = 20) 103 + 114 3+2 35+ 51
Caries free or
not cavitated
carious lesions ax71 0.4928 10441 0.2530 17433 0.2530
(n=41)
Cavitated
carious lesions 92 + 125 3+2 29 +44
(n =3b)

n =76. ICDAS 0 = Caries free, ICDAS 1-2 = Not cavitated carious lesions, ICDAS 3-6 = Cavitated carious lesions. Mann-Whitney U test.

4. Discussion

ECC is a multifactorial disease that affects children between the ages of 3 and 5 and
is characterized by the demineralization of dental tissues due to bacterial activity in the
oral cavity [25]. The host’s immune response, including the production of pro- and anti-
inflammatory cytokines, plays a crucial role in the progression of this condition [3-5].
This cross-sectional study analyzed salivary levels of interleukin-8 (IL-8) and interleukin-
10 (IL-10) in children with and without ECC to examine differences in pro- and anti-
inflammatory interleukin levels.
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The finding of statistically significant differences in caries distribution (p = 0.0001),
particularly in ICDAS codes 5 and 6 within the ECC group, reflects a high prevalence of
advanced cavitated carious lesions in this population. This suggests that, in the analyzed
sample, caries progression was not detected or treated in its early stages, allowing it to
evolve into more destructive clinical forms.

This severity pattern may be explained by several individual and contextual factors.
Caries progression to advanced stages is often associated with poor oral hygiene [26],
frequent intake of fermentable sugars [27], limited access to preventive dental services [28],
and inadequate supervision of toothbrushing in young children [29]. Moreover, many
parents or caregivers do not recognize the importance of primary dentition, leading to
delays in seeking dental care and allowing lesions to progress [30]. From an immunological
perspective, the high frequency of cavitated lesions may also be related to an imbalance in
the local inflammatory response, as discussed in other sections of this study [31].

In our study, children with ECC exhibited higher mean salivary IL-8 levels (85 pg/mL)
compared to controls (45 pg/mL), although the difference was not statistically significant
(p = 0.3613). This trend is consistent with some previous studies, but contrasts with others
that reported statistically significant elevations in IL-8 among children with caries. These
discrepancies highlight the complexity of interpreting IL-8 as a biomarker and underscore
the need to consider methodological and biological variability across studies.

For example, Biria et al. [10] and Sharma et al. [12] found significantly elevated IL-8
levels in caries-affected children, suggesting a strong inflammatory response. Sharma
et al. also reported correlations with IL-6 and TNF-«, indicating a broader immune ac-
tivation [12]. In contrast, studies such as those by Borsting et al., Rinderknecht et al.,
and Seyedmajidi et al. observed elevated or even reduced IL-8 levels without statistical
significance [9,13,14]. These conflicting results may stem from differences in sample size,
age range, saliva collection methods (stimulated vs. unstimulated), lesion severity, and
cytokine quantification techniques.

Moreover, the inflammatory stage of the lesion may influence IL-8 expression. Acute
lesions may trigger strong neutrophil recruitment, while chronic or advanced lesions
could lead to immune exhaustion or dysregulation, potentially explaining the paradoxical
reductions in IL-8 observed in some studies. This hypothesis is supported by findings from
Seyedmajidi et al. [14]. and Ramirez-De los Santos et al. [15], who reported lower IL-8
levels in ECC groups compared to controls.

A meta-analysis by Alarcén-Sanchez et al.reviewed 15 studies on salivary cytokines in
caries, including seven on IL-8. Although five studies reported increased IL-8 levels, the
overall effect was not statistically significant [32], reinforcing the variability observed in
individual studies and aligning with our findings.

Importantly, our data suggest a non-significant trend toward increased IL-8 and de-
creased IL-10 levels with greater lesion severity, as indicated by ICDAS scores. Although
not statistically significant, IL-8 levels were highest in ICDAS grades 5-6, suggesting a
potential association between lesion progression and pro-inflammatory mediator activa-
tion [3]. This supports the notion that IL-8 may reflect ongoing tissue destruction and
immune response, even in the absence of statistical significance.

In the same context, IL-10 is an anti-inflammatory cytokine that plays a key role in
regulating immune responses and preventing excessive tissue damage [3,5]. In our study,
children with ECC showed lowest mean salivary IL-10 levels (3 pg/mL) compared to
controls (11 pg/mL), although the difference was not statistically significant. This trend
aligns with most of the available literature, which generally reports decreased or unchanged
IL-10 levels in individuals with caries.
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For instance, Indrawati et al. and Mohammed 1IJ et al. both observed reduced
IL-10 levels in children and young adults with caries, respectively [19,20]. Similarly,
Pakdedemirli et al. found lower IL-10 levels in adults at high caries risk [33]. Although
these differences were not always statistically significant, they suggest a consistent pat-
tern of diminished anti-inflammatory activity in caries-affected individuals. In contrast,
Gur et al. reported significantly elevated IL-10 levels in ECC children [17], highlighting the
variability in findings across studies.

This inconsistency may be attributed to methodological differences, such as the type
of saliva collected (stimulated vs. unstimulated), age and health status of participants, and
cytokine detection techniques.

Another factor that may contribute to variability in salivary cytokine levels is central
obesity, which was assessed in our study using the waist-to-height ratio (WHtR). Obesity
is known to induce a systemic low-grade inflammatory state that may influence local
immune responses in the oral cavity [34]. Although our logistic regression analysis found
no significant association between WHtR and salivary levels of IL-8 or IL-10, previous
research suggests that childhood obesity may alter baseline inflammatory status. A recent
scoping review identified IL-6, IL-13 and IL-12p70, among several salivary biomarkers
affected by pediatric obesity [35], though findings remain inconsistent [15]. Given the
overlap between systemic and oral inflammation, obesity may act as a confounding factor
in cytokine-based biomarker studies. Therefore, while our data suggest that the impact of
obesity on IL-8 and IL-10 levels in ECC may be limited or context-dependent, this variable
should be carefully considered in future research to better understand its modulatory role
in oral immune responses.

From an immunological perspective, reduced IL-10 levels may reflect an insufficient
anti-inflammatory response, allowing persistent inflammation and tissue damage. This
imbalance between pro- and anti-inflammatory mediators supports the view of ECC as a
chronic inflammatory condition rather than a purely infectious disease.

To further explore this imbalance, we calculated the difference between IL-8 and
IL-10 as an indicator of the inflammatory “range.” The ECC group showed a wider mean
difference (27 pg/mL) compared to controls (17 pg/mL), suggesting a dominant pro-
inflammatory profile in children with ECC. Although not statistically significant, this trend
is consistent with studies reporting elevated IL-8 [9-13,32] and reduced or unchanged IL-10
levels [9,13,18-20,33], reinforcing the hypothesis of immune dysregulation in ECC.

This analysis is clinically relevant, as it may reflect a local inflammatory imbalance
contributing to disease development. The onset of new carious lesions typically results
from an imbalance between pathological factors—such as acidogenic bacteria, reduced
salivary flow, and sugar-rich diets—and protective factors including fluoride, calcium,
phosphate, and local immune activity. When this balance is disrupted, the risk of lesion
formation increases, along with treatment costs, clinical burden, and the negative impact
on children’s short- and long-term quality of life [36].

Understanding cytokine imbalance in children with caries represents a significant
step toward elucidating the immunological component of this multifactorial disease.
Traditional diagnostic methods—such as clinical examination, radiographs, and ICDAS
scoring—identify the presence and severity of carious lesions. However, salivary cytokine
profiling could serve as a complementary tool to detect subclinical inflammatory states
associated with caries development and progression [7]. Such biomarkers may help identify
high-risk children before visible lesions appear and support the evaluation of preventive
intervention efficacy [37]. This opens the door to therapeutic strategies focused on modulat-
ing immune responses and restoring immunological balance. Examples include promoting
diets rich in vitamins A, C, and D; zinc, iron, and omega-3 fatty acids—which help regulate
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inflammation and support both systemic and oral immunity [38]; encouraging breastfeed-
ing, which provides natural antibodies that protect the oral mucosa during infancy [39];
avoiding unnecessary antibiotic use, which can disrupt the oral and gut microbiome and
perpetuate chronic inflammation [40]; and ensuring adequate sleep [41], regular physical
activity [42], and stress management [43]. This immunobiological approach may enhance
ECC diagnosis and follow-up, while reducing its clinical, economic, and emotional burden
and improving overall child health [44].

The finding of elevated IL-8, an increased IL-8/IL-10 difference, and reduced IL-10 in
children classified with ICDAS codes 5-6 suggests greater inflammatory response activa-
tion in advanced stages of caries. When ECC prevalence remains high despite widespread
preventive strategies—including oral hygiene, fluoride use, parental education, and early
dental care—this raises the possibility of an overlooked immunological component predis-
posing certain children to more aggressive disease progression [45].

This immunobiological perspective opens new therapeutic avenues beyond mechan-
ical or chemical interventions. Clinical strategies aimed at restoring immune balance in
children may include the use of probiotics [46], regulation of the oral microbiome [47], and
reduction in systemic pro-inflammatory factors such as obesity [48]. Integrating the im-
munological component into ECC diagnosis and prevention represents an innovative step
toward a more predictive, personalized, and biologically grounded model of dental care.

Strengths and Limitations

This pioneering study simultaneously assessed salivary pro-inflammatory (IL-8) and
anti-inflammatory (IL-10) cytokines in relation to caries status in children aged 3-5 years, us-
ing ICDAS for precise lesion classification and a non-invasive saliva collection method [23].
However, despite meeting the calculated sample size, high interindividual cytokine vari-
ability, biological factors such as genetics, diet and microbiota may have influenced results,
and these variables were not analyzed independently [9,49-51]. Although our study did
not include microbiome analysis, the imbalance between elevated IL-8 and reduced IL-10
observed in our study may indicate shifts in the oral microbiota, as ECC is often linked to a
more acidogenic profile with increased Streptococcus mutans and reduced commensals, con-
tributing to sustained inflammation. These findings support the hypothesis that immune
imbalance and microbial dysbiosis may act synergistically in ECC [52,53]. Additionally,
the cross-sectional design prevents determining causality between cytokine levels and
caries progression, underscoring the need for larger, longitudinal studies using advanced
detection methods to clarify these relationships [54].

5. Conclusions

This study explored the immunoinflammatory profile in children with ECC by ana-
lyzing salivary levels of IL-8 and IL-10. Although no statistically significant differences
were found, a non-significant trend was observed toward the highest mean values of the
IL-8, and the lowest mean values of the IL-10 in children with ECC compared to controls.
These findings do not confirm a difference but may suggest a potential imbalance between
pro- and anti-inflammatory responses in the oral environment, in addition to bacterial
factors, reflecting a complex interplay between immunological, microbial, behavioral, and
nutritional determinants. The IL-8/IL-10 ratio could serve as a potential biomarker for
inflammation in caries progression. In our sample, several children presented advanced
cavitated lesions (ICDAS 5-6) and poor oral hygiene, indicating that they would clearly
benefit from targeted preventive and restorative dental interventions. Further studies with
larger sample sizes and standardized methodologies are needed to validate the clinical
relevance of these biomarkers.
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