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Martins JR. Biomarcadores salivares do estresse oxidativo em criangcas com carie
dentéria: revisdo sistematica e meta-analises [dissertacdo]. Aracatuba: Universidade
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RESUMO

Objetivo. Avaliar a relacdo entre biomarcadores salivares de estresse oxidativo e
carie dentaria em criancas. Métodos. Estudos realizados em criancas de até 12
anos comparando biomarcadores salivares de estresse oxidativo como
malondialdeido (MDA), superoxido dismutase (SOD), acido Urico, capacidade
antioxidante total (TAC) e proteina total, considerando crian¢cas com lesfes de carie
dentaria e sem carie foram selecionados. Além disso, parametros salivares como
fluxo salivar, pH, capacidade tampao e niveis de célcio foram avaliados. Uma
revisdo sistematica da literatura foi realizada em 8 bases de dados. A diferenca
média padronizada (SMD) foi medida usando variancia inversa como método
estatistico e efeitos aleatérios como modelo de andlise, correspondendo a um
intervalo de confianca (IC) de 95%. Resultados. Os niveis de TAC foram maiores
em criancas afetadas por carie dentaria em comparacdo com as sem carie (grupo
controle), independentemente da idade (SMD 2,66; IC 1,33; 3,98) ou sexo (SMD
0,98; IC 0,56; 1,39). Quando ajustados para proteina normalizada, os niveis de MDA
foram menores no grupo de carie dentaria do que no grupo controle (SMD -16,5; IC -
29,02; -4,00), e os niveis de SOD foram maiores no grupo de carie dentaria (SMD
5,09; IC 0,01; 10,18). A concentracdo de proteina total na saliva de criancas com
carie dentaria foi maior do que no grupo controle, independentemente da idade
(SMD 0,98; IC 0,27; 1,69) ou sexo (SMD 0,77; IC 0,45; 1,10). Os parametros
salivares avaliados apresentaram niveis mais baixos em criancas com carie dentaria
(p<0,05). Conclusdes. Os niveis de biomarcadores de estresse oxidativo e

parametros salivares estéo alterados na saliva de criancas com céarie dentéria.

Palavras-chave: Biomarcadores. Céarie Dentaria. Estresse Oxidativo. Saliva.

Proteinas e Peptideos Salivares.



Martins JR. Salivary biomarkers of oxidative stress in children with dental caries:
systematic review and meta-analysis [dissertacdo]. Aracatuba: Universidade
Estadual Paulista; 2021.

ABSTRACT

Objective. To assess the relationship between salivary biomarkers of oxidative
stress and dental caries in children. Methods. Studies conducted in children up to 12
years old comparing salivary biomarkers of oxidative stress such as malondialdehyde
(MDA), superoxide dismutase (SOD), uric acid, total antioxidant capacity (TAC), and
total protein, considering children with dental caries lesions and caries-free ones
were selected. In addition, salivary parameters such as salivary flow, pH, buffering
capacity, and calcium levels were evaluated. A systematic literature review was
carried out in 8 databases. The standardized mean difference (SMD) was measured
using inverse variance as a statistical method and random effects as an analysis
model, corresponding to a 95% confidence interval (Cl). Results. The TAC levels
were higher in children affected by dental caries compared to caries-free ones
(control group), regardless of age (SMD 2.66; Cl 1.33; 3.98), or gender (SMD 0.98;
Cl1 0.56; 1.39). When adjusted for normalized protein, MDA levels were lower in the
dental caries group than in the control group (SMD -16.51; CI -29.02; -4.00), and
SOD levels were higher in the dental caries group (SMD 5.09; CI 0.01; 10.18). The
total protein concentration in saliva of children with dental caries was higher than in
the control group, regardless of age (SMD 0.98; C1 0.27; 1.69), or gender (SMD 0.77,
Cl 0.45; 1.10). The salivary parameters assessed had lower levels in children
affected by dental caries (p<0.05). Conclusions. The levels of oxidative stress
biomarkers and salivary parameters are altered in saliva of children with dental

caries.

Keywords: Biomarkers. Dental Caries. Oxidative Stress. Saliva. Salivary Proteins
and Peptides.
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1 INTRODUCAO GERAL®

A carie dentaria € uma doenca de alta prevaléncia e que acomete pacientes de
vérias faixas etarias, sendo um problema de saude publica global (Kawashita;
Kitamura; Saito, 2011; Colak et al., 2013; Albino; Tiwari, 2015; Anil; Anand, 2017;
Manton, 2018). Esta doenca € mediada por biofilme, modulada pela dieta, de origem
multifatorial, ndo transmissivel e dindmica, a qual resulta na perda de minerais dos

tecidos dentais (Machiulskiene et al., 2020).

O diagnostico de céarie é o julgamento clinico integrado das informacdes
disponiveis, incluindo a deteccéo e avaliagdo de sintomas e sinais relacionadas ao
desenvolvimento das lesdes, determinando-se assim a presenca da doenca
(Machiulskiene et al., 2020). Dado que os métodos de diagnéstico da carie devem
capturar com precisdo as manifestacdbes em qualguer momento do processo de
desenvolvimento, os métodos convencionais como visual, tactil e radiogréfico ainda
apresentan limitacbes (Hoskin; Keenan, 2016). Os métodos de diagndstico apesar
dos avances tecnoldgicos na area, continuam sendo subjetivos e dependentes da
experiéncia do pesquisador (Brouwer et al.,, 2016; Hoskin; Keenan, 2016). Com
intuito de colaborar com a pratica clinica, outros métodos de deteccdo da carie,
como a avaliagdo de biomarcadores salivares tem sido estudada e estabelecida

como possiveis ferramentas para auxiliar/complementar o diagnéstico.

A saliva humana é um fluido biolégico que contém uma mistura de secrecfes
de glandulas salivares maiores e menores, além de substancias de fontes nédo
glandulares (Cunha-Cruz et al.,, 2013). A saliva também contém horménios,
anticorpos, fatores de crescimento, enzimas e microrganismos, podendo, dessa
maneira, ser Vvista, em muitos casos, como um reflexo da funcéo
fisiolégica/patologica do corpo (Javaid et al., 2016). Este fluido executa mdltiplas
funcdes como a limpeza e lubrificacdo dos tecidos bucais, reducédo da solubilidade,

efeito tampéao, além de atividade antibacteriana (Senthil Eagappan et al., 2016).

Além disso, a saliva € constituida por diversos componentes, incluindo soédio,

potassio, calcio, magnésio, bicarbonato e fosfatos. O calcio, o fosfato e as proteinas

* Referéncias da Introdugdo Geral - ANEXO E
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atuam em conjunto, sendo um fator de anti-solubilidade e responsaveis por modular
a desmineralizacdo e a remineralizagdo (Humphrey; Williamson, 2001). A
remineralizacdo do esmalte € ocasionada pelas altas concentracfes salivares do
calcio e do fosfato, sendo estas mantidas pelas proteinas salivares (Roth; Calmes,
1981). As proteinas salivares podem ter efeitos inibitérios contra o
desenvolvimento do processo de carie, principalmente devido a sua atividade
sequestradora de radicais livres. Assim, a avaliacdo da proteina salivar total pode ser

representativa na defesa contra doencas bucais (Dodwad, Betigeri, Preeti, 2011).

Com a presenca de carboidratos na cavidade bucal, ocorre o processo de
fermentacdo por bactérias cariogénicas, levando a reducdo do pH da placa
bacteriana, resultando na desmineralizacdo do dente. Por outro lado, a acao
mecanica do fluxo salivar atua de forma preventiva neste processo (Lenander-
Lumikari; Loimaranta, 2000), pois a capacidade tampé&o da saliva € capaz de restituir
o pH salivar e favorecendo a remineralizacdo dos tecidos dentarios (Fenoll-

Palomares et al., 2004).

A saliva tem sido empregada na deteccédo de doencas sistémicas e orais, pois
contém biomarcadores que podem ser analisados e quantificados (Spielmann;
Wong, 2011; Malamud et al., 2011; Senthil Eagappan et al., 2016; Hassaneen,;
Maron, 2017). Além disso, a coleta da saliva € um método nao invasivo, de facil
execucdo, seguro, de baixo custo. Entre todos os pacientes de clinicas
odontoldgicas, 0s que mais se beneficiam com a praticidade desse método de coleta
sdo 0s pacientes da clinica de odontopediatria, por ser rapido, de facil coleta e

indolor (Hassaneen; Maron, 2017).

A avaliacdo de marcadores salivares do dano oxidativo tem sido utilizada para
o diagndstico de doencas que afetam a cavidade oral (Buczko; Zalewska; Szarmach,
2015; Darczuk et al., 2016; Silva et al., 2016; Arana et al., 2017; Araujo et al., 2020),
uma vez que estaria envolvido com o aparecimento e/ou desenvolvimento de
doencas mediadas por biofilme como a carie dentaria (Mahjoub et al., 2014). O dano
oxidativo €é consequente do estresse oxidativo definido pelo aumento da
concentracdo de espécies reativas de oxigénio ou nitrogénio, associada ou nado com
a reducdo dos sistemas antioxidantes (Betteridge, 2000). Entre os principais

biomarcadores de dano oxidativo se encontram o malonaldeido (MDA) como produto
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final estavel da peroxidacdo dos lipidios da membrana, o 8-hydroxy-
desoxguanosine (8-Hodgkins) e a proteina carbonilada (Jurczak et al., 2017,
Tartaglia et al., 2017).

Os sistemas de defesa antioxidante sdo de alta complexidade, tendo como
funcdo mais importante controlar as bactérias orais que formam a placa dentéria e
levam ao desenvolvimento de carie dentaria e doencas periodontais inflamatorias
cronicas (Tulunoglu; Demirtas; Tulunoglu, 2006). Os sistemas antioxidante salivares
podem se classificar como enzimaticos e ndo enzimaticos (Jurczak et al., 2017;
Tartaglia et al., 2017).

Entre o0s enziméticos encontram-se glutationa peroxidase, catalase e
superoxido dismutase (SOD), sendo esta Ultima a principal enzima no efeito
antioxidante (Jurczak et al., 2017; Tartaglia et al., 2017). A atividade da SOD catalisa
a dismutacdo do anion- radical superoxido (O2-) em oxigénio e peroxido de
hidrogénio, convertendo-o assim, em uma espécie menos reativa (Halliwell, 1999), e
adicionalmente a atividade aumentada da SOD na saliva acrescentaria a
biodisponibilidade do 6xido nitrico favorecendo a sua atividade anticariogénica.

Por outro lado, temos o0s biomarcadores do sistema antioxidante n&o
enzimaticos que incluem o &cido urico, a glutationa, entre outros (da Silva et al.,
2016). A capacidade antioxidante total (TAC) se d& através da acao e atividade de
todos os sistemas antioxidantes ndo enzimaticos (Battino et al., 2002).

Estudos tem mostrado um comportamento singular na resposta antioxidante ao
estresse oxidativo em criancas com carie dentaria, apresentando valores maiores do
TAC e SOD neste grupo quando comparado com criancas saudaveis num ambiente
onde o MDA esta diminuido (Aragjo et al., 2020; Silva et al., 2016). Esses dados
sugerem a existéncia de um mecanismo compensatorio entre o sistema antioxidante
na reducdo do dano oxidativo (Silva et al., 2016). Por outro lado, existem estudos
apontando que ndo tem diferencas entre os biomarcadores salivares comparando
criancas com e sem a doencga (Subramanyam et al., 2018; Tulunoglu; Demirtas;
Tulunoglu, 2006). Com o objetivo de abordar a complexa dindmica entre os
biomarcadores salivares de estresses oxidativo e a carie dentaria, a presente revisao

sistemaética sera conduzida.
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2.1 Introduction

The evaluation of salivary biomarkers of oxidative stress has been used for the
diagnosis of several diseases in the oral cavity of children (Arana et al., 2017; Araujo,
Nakamune, Garcia, Pessan, & Antoniali, 2020; Buczko, Zalewska, & Szarmach,
2015; Darczuk et al., 2016; Silva, Troiano, Nakamune, Pessan, & Antoniali, 2016),
since they may be involved in the onset and/or development of biofilm-mediated
diseases, such as dental caries (Mahjoub, Ghasempour, Gharage, Bijani, &
Masrourroudsari, 2014). In addition, saliva collection is characterized as a non-
invasive, straightforward, safe, inexpensive, fast and painless method (Hassaneen &
Maron, 2017).

Oxidative damage is a consequence of oxidative stress, which is defined by the
increased concentration of reactive oxygen and nitrogen species, associated or not
with the reduced activity of antioxidant systems (Betteridge, 2000). Among main
markers of oxidative damage are malondialdehyde (MDA), as a stable end product of
membrane lipid peroxidation, and 8-hydroxy-desoxguanosine (8-Hodgkins) (Jurczak
et al., 2017). In fact, antioxidant systems are highly complex, having as an important
function the protection against the effects of reactive oxygen species (ROS) (Pyati,
Naveen Kumar, Kumar, Praveen Kumar, & Parveen Reddy, 2018; Tulunoglui,
Demirtas, & Tulunoglu, 2006). Salivary antioxidant systems can be classified as
enzymatic and non-enzymatic (Jurczak et al., 2017). Glutathione peroxidase,
catalase and superoxide dismutase (SOD) are examples of enzymatic systems, with
SOD being the main antioxidant enzyme (Jurczak et al., 2017). In contrast, the non-
enzymatic antioxidant system includes the uric acid and the glutathione, which
together make up the total antioxidant capacity (TAC) (Battino, Ferreiro, Gallardo,
Newman, & Bullon, 2002).

Studies have shown a unique behavior regarding salivary antioxidant response
to oxidative stress in children with dental caries, with increased TAC and SOD levels
in this group when compared to caries-free children, in an environment where MDA is
decreased (Araujo et al., 2020; Silva et al., 2016). On the other hand, other studies
suggest no differences in biomarker levels between children with and without the
disease (Subramanyam, Gurunathan, Gaayathri, & Priya, 2018; Tulunoglui et al.,

2006). In view of the conflicting evidence described above, the present systematic
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review with meta-analysis aimed to assess the relationship between salivary
biomarker levels related to oxidative stress, as well as salivary parameters related to
dental caries in children with or without dental caries. The question review was
structured as follows: Could salivary biomarkers associated with oxidative stress be

altered in saliva of children with dental caries?

2.2 Materials and Methods

Search

The systematic literature search was carried out by two independent
researchers (JRM and BDF) according to the eligibility criteria in PubMed, Scopus,
Web of Sciences, Embase, Cochrane Library, Lilacs, Google Scholar (first hundred
results), and Open Grey databases. In addition, the researchers (JRM and WRC)
performed a search through the reference lists of included studies. Mendeley
Desktop 1.19.8 was used as reference manager. Any disagreement was resolved by
consensus and with the help of a third researcher (CA). Search terms included were
“Child”, “Child, Preschool”, “Dental caries”, “Biomarkers”, “Saliva”, and “Oxidative

Stress” (Supplement 1: Search strategy).

Eligibility criteria and studies selection

Studies were selected in the first search phase, according to the following
criteria: children up to 12 years old as study population; dental caries as exposure;
caries-free condition as control; and salivary biomarkers of oxidative stress as main
outcome. Furthermore, salivary flow rate, pH, buffer capacity, and calcium
concentration were assessed. Also, the eligibility criteria included observational
studies written in English, Spanish and Portuguese, and published before March 10t
2021 (last update). In the second selection phase, mentally and physically
compromised children, who use medication or who had systemic or local diseases,

that may alter biomarkers of oxidative stress were considered as exclusion criteria.

Data collection process
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The data collection process was carried out by two independent researchers in
duplicate (JRM and BDF). Any doubts or disagreements were resolved by
consensus. In the case of any incomplete or missing information in the studies
included, contact with the author of the articles was done by e-mail. The data
collected were: authors, year and country of publication, study design, ages, gender,
data from both the exposure and control groups, main results on the
biomarkers/salivary parameters, study limitations, conflicts of interest and funding

source.

Risk of bias in studies

The risk of bias was performed by the version modified of Newcastle Ottawa
Scale (NOS) for cross-sectional studies (Modesti et al., 2016). Those tool assessed
selection, comparability and outcome process according to bias of cross-sectional
studies. This process was carried out by two researchers in duplicate and individually
(JRM and WRC). Doubts or disagreements were resolved by consensus. Regarding
the risk of bias, individual studies were assessed as low risk (= 7 stars) or high risk (<
7 stars) (Islam et al., 2016). Studies with high risk of bias were excluded from meta-

analysis.

Data analysis

For data analysis, the mean and standard deviation of the salivary biomarkers
and salivary parameters assessed were collected from the articles studied, as well as
the total number of participants in both control and caries groups, and they were
pooling according to the biomarker and the parameter. Data with different units of
measure were converted to compatible units of measure for the analysis.
Standardized Mean Difference (SMD) was measured using Inverse Variance as
statistical method and the Random-Effects as analysis model, with 95% of
confidence interval (Cl). The chi-square (p<0.10) test and I statistic were used to
assess the heterogeneity in the studies. The overall effect was assessed using the Z
statistic at a 5% significance level. The meta-analysis was performed using the

software Review Manager 5.4. Publication bias and small study effects were
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assessed by funnel plot graphical and Egger’ regression test for any analyses that
included at least 10 studies (p<0.10). The certainty of evidence for each outcome

was assessed by the software GRADEpro (GRADEpro; https://gradepro.org/).

2.3 Results

Study selection

For the selection of studies, the electronic databases mentioned above were
used. A total of 6,632 articles were recovered, out of which 1,032 were duplicates,
and only 22 were selected following the eligibility criteria. After evaluating the titles,
abstracts and full texts, two articles were excluded due to the assessment of a
different exposure (dental abscess), and dichotomization of groups in a different
standard. In addition, two articles had duplicate data (Supplement 2: Studies
excluded and their causes). Thus, 18 studies were included in the systematic review,
and 14 studies included in the meta-analysis. The reasons for exclusion of 4 studies
from the meta-analysis include a high variability in the evaluation methods of salivary
biomarkers (Banda, Singh, & Markam, 2016), unmatched biomarkers (Syed,
Sachdev, & Chopra, 2016), and missing data (Jurczak et al., 2017; Shaki, Arab-
Nozari, Maleki, Charati, & Nahvi, 2020) (Figure 1).

Study characteristics

From 18 studies selected, all were classified as cross-sectional studies, out of
which eleven were from India (Banda et al.,, 2016; Geethika, Mathew, Priya, &
Gayathri, 2019; Hegde, Neekhra, & Shetty, 2008; Hegde, Rai, & Padmanabhan,
2009; Kumar, Hedge, & Dixit, 2011; Muchandi, Walimbe, Bijle, Nankar, Chaturvedi, &
Karekar, 2015; Pandey, Reddy, Rao, Saxena, & Chaudhary, 2015; Prabhakar,
Dodawad, & Os, 2009; Pyati et al., 2018; Subramanyam et al., 2018; Syed et al.,
2016), three from Brazil (Araujo et al., 2020; Farghaly, Fachin, Otton, Guaré, & Leite,
2013; Silva et al., 2016), two from Iran (Mahjoub et al., 2014; Shaki et al., 2020), one
from Turkey (Tulunoglui et al., 2006) and one from Poland (Jurczak et al., 2017). The
total number of children assessed with dental caries was 702, and the total number

of children in the control group were 625. The studies included children up to 12
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years old, comprising different age groups: up to 5 years (12 studies), 6 to 12 years
(8 studies), and 4 to 6 years (one study). The World Health Organization, ICDAS and
ICCMS™ caries indices were assessed in the studies. For the meta-analyses, the
caries-free group did not include teeth with white spot lesions (ICDAS scores 1 and
2), and the caries group only included dental caries with dentin cavitation (ICDAS
scores 5 and 6), in order to normalize the indices. The salivary biomarkers of
oxidative stress analysed were: TAC (14 studies), MDA (4 studies), SOD (3 studies),
uric acid (2 studies), nitric oxide (3 studies), and total protein (10 studies). In addition,
the salivary parameters evaluated were salivary flow unstimulated (6 studies), pH (6
studies), buffer capacity (4 studies) and calcium concentration (3 studies). Different
analytical methods were used for the evaluation of salivary biomarkers were detected
among studies, which are shown in details in supplement (Supplement 3:

Characteristics of included studies).

Risk of bias in studies

The analysis of risk of bias resulted in studies with low risk of bias according to
the NOS. This analysis also found deficiencies in the population samples, as the lack
of representativeness (n= 9) and the non-justification for the size sample (n= 16)
(Supplement 4: Risk of bias in individual studies).

Meta-analysis

Higher TAC levels were observed for children affected by dental caries
compared to caries-free (control group) ones, regardless of age (up to 5 years old
versus 6 to 12 years old; SMD 2.66, Cl 1.33, 3.98, 12 97%, p<0.01) (Figure 2A), or
gender (female versus male; SMD 0.98, CI 0.56, 1.39, 12 38%, p<0.01) (Figure 2B).
MDA, SOD and UA levels were not significantly different between the groups
assessed (Figure 3A, Figure 4A, and Figure 5). However, when adjusted or
normalized by protein concentration, the caries group had significantly higher MDA
levels (SMD -16.51, Cl -29.02, -4.00, 1?2 96%, p=0.01) (Figure 3B), and lower SOD
levels compared to the control group (SMD 5.09, CI 0.01,10.18, 12 92%, p=0.05)
(Figure 4B). Furthermore, the total protein concentration in saliva of children with
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dental caries were higher than caries-free group, regardless of age (up to 6 years old
versus 6 to 12 years old; SMD 0.98, CI 0.27, 1.69, I1> 89%, p<0.01) (Figure 6A), or
gender (female versus male; SMD 0.77, Cl 0.45, 1.10, 1?2 0%, p<0.01) (Figure 6B).

The subgroup analysis showed a high homogeneity for gender (Figure 2B and
Figure 6B), but not for children up to 6 years old (p<0.01) comparing to those
between 6 to 12 years old (Figure 2A and Figure 6A). On the other hand, when
salivary parameters as salivary flow rate (unstimulated), pH, buffer capacity and
calcium concentration were assessed, the results showed that all these parameters
had significantly lower levels in the caries group (p < 0.05), without subgroups

differences (Table 1) (Supplement 5: Forest plot of salivary parameters).

Publication bias and certainty of evidence

It was not possible to evaluate publication bias due to the number of studies for
analysis (less than 10). The certainty of evidence was moderate and low for the
primary and the secondary outcomes (Supplement 6: Summary of findings and

certainty of evidence).

2.4 Discussion

Among the biomarkers of the antioxidant system analyzed in this study, TAC
and SOD showed higher levels in the group of children with dental caries compared
with caries-free ones, regardless of the assessed age range and gender. A similar
trend was observed for the concentrations of total proteins in saliva. On the other
hand, for the oxidative damage biomarker MDA, salivary flow, pH, buffering capacity

and calcium concentrations, significantly lower values were observed for the caries

group.

Caries disease alters the balance between ROS production and antioxidant
systems. A shift in balance in favor of oxidative damage has been associated with
the development of several oral infectious diseases (Battino, Bullon, Wilson, &
Newman, 1999). However, salivary antioxidant response varies according to different

oral diseases, as the total antioxidant capacity was shown to be reduced in
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periodontal diseases (Diab-Ladki, Pellat, & Chahine, 2003), but increased in dental
caries (Ahmadi-Motamayel, Goodarzi, Hendi, Kasraei, & Moghimbeigi, 2013).
Furthermore, changes in salivary concentration of ROS could impair the antibacterial
action of saliva (Kamodyova, Cervenka, & Celec, 2015), thus preventing the control

of bacteria and therefore, favoring tooth decay.

A strong positive correlation between the increased antioxidant systems activity
(TAC, uric acid and SOD) and different stages of dental caries progression was
described in a recent study in toddlers (Araujo et al., 2020), suggesting that the
higher caries severity, the higher salivary antioxidant system activity, with a
consequent reduction in salivary oxidative damage or MDA. These data seems to
support the hypothesis that the organism may develop an adaptive response to the
disease and, following this rationale, the decrease in oxidative damage in saliva of
children with caries could be a consequence of the increased activity of antioxidant
systems, both enzymatic (SOD) and non-enzymatic (TAC, uric acid) (AlAnazi, Pani, &
AlKabbaz, 2018; Silva et al., 2016).

The existence of a possible association between dental caries, age and salivary
proteins concentration has been assessed in the literature (Farghaly et al., 2013).
Although the age has been shown to determine variations in salivary protein
concentrations in subjects spanning a wide age range (Tappuni, & Challacombe,
1994), the results in the present review did not find such a trend, both for children up
to 6 years old or 6 to 12 years old. Based on the above, it may be advised that
salivary biomarkers levels should be normalized by the protein concentration. This
could help to overcome issues related to the influence of age (especially for study
groups with wide age range, or when comparing different age groups) and related to

the variability of analytical methods for assessment of salivary biomarkers.

Another aspect that deserves comment is that the concentration of salivary
proteins is increased in children affected by dental caries (Araujo et al., 2020;
Mahjoub et al., 2014; Pandey et al., 2015; Prabhakar et al., 2009; Pyati et al., 2018;
Silva et al., 2016; Tulunoglui et al., 2006). Increased protein concentrations are
eminent in children with a higher prevalence of Streptococcus mutans, which could
suggest a response to the infectious nature of severe dental caries in contrast to the

presence of the disease in its early stages (Koga-Ilto, Martins, Balducci, & Jorge,
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2004).

In caries disease, salivary parameters are involved in the development of the
process, in which pH drops in saliva lead to increases in its acidity, allowing a
favorable environment for cariogenic oral biofilms formation (Hurlbutt, & Young,
2014), and promoting demineralization of tooth enamel (Shetty, Hegde, & Darshana,
2013). On the other hand, saliva's ability to remineralize tooth enamel depends on
several factors, including salivary proteins, buffering capacity, enzymes, as well as
fluoride, phosphorus and calcium ions (Farooq, & Bugshan, 2020). However, calcium
precipitation in tooth enamel is impaired after sugar intake and, consequently, a drop
in biofilm/salivary pH (<5.5) is maintained for long periods. In this situation, saliva
cannot fully replenish enamel calcium, causing demineralization (Neel et al., 2016).
Consequently, decreased calcium values are found in the saliva of children with
dental caries (Machiulskiene et al., 2020), what is in line with the results from the
present review. The buffering capacity of saliva neutralizes acids and increases
salivary pH, as salivary flow increases, what changes salivary composition (Buzalaf
et al., 2012). Buffering capacity tends to be lower in children with carious lesions

compared to those without the disease, as shown in the results of the meta-analysis.

This is the first systematic review that addresses changes in salivary oxidative
stress biomarkers in children with dental caries, compared with caries-free ones. The
results obtained in the meta-analyses involving different salivary
biomarkers/parameters may be useful to guide future studies in the fields of cariology
and oxidative stress. Specifically, the results showing that salivary oxidative stress
biomarkers are altered by caries could be used for the development of new tools to
assist the diagnosis.

Although the studies evaluated do not present a considerable risk of bias, their
level of evidence is not high. Considering that they are cross-sectional studies, they
have limitations inherent to the methodology, especially due to the fact that data were
collected a single time in the timeline (Sedgwick, 2015). With respect to this
limitation, we cannot determine with certainty that oxidative damage decreases as a
direct consequence of the increased action of the antioxidant system in a cause-
effect relationship, but it is possible to theorize the existence of a possible

association between both processes.
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In conclusion, considering moderate and low certainty of the evidence, the
levels of oxidative stress biomarkers and salivary parameters are altered in saliva of
children with dental caries. Antioxidant system biomarkers (TAC and SOD) and total
protein concentration were shown to be higher in children affected by the disease.
On the other hand, the salivary oxidative damage biomarker (MDA), and the salivary
parameters of flow rate, pH, buffering capacity and calcium concentration showed
reduced values in children with caries lesions. Thus, it might be suggested that there

is an influence of caries disease on the levels of oxidative stress biomarkers.

Other information

The systematic review was carried out according to the Preferred Reporting
Items for Systematic Review and Meta-analyses PRISMA guidelines (Page et al.,
2021). It was registered in PROSPERO (March 10", 2021; No CRD42021241894).
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Figure 2: Forest plot of meta-analysis investigating total antioxidant capacity (mmol/l) as a salivary
biomarker in children with dental caries versus caries-free ones, according to age (Figure 2. A) and
gender (Figure 2. B) subgroups.
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Test for overall effect: 2= 3.48 (P = 0.0005)

Total (95% CI) 275 275 100.0% 2.66 [1.33, 3.98] .

Heterogeneity: Tau®= 3.21; Chi®= 250.38, df= 7 (F = 0.00001); F=97%

Testfor overall effect: 2= 3.92 (P = 0.0001)

Testfor subaroun differences: Chi®=11.47. df=1 (P = 0.0007). F=91.3%

I
Favours control  Favours dental caries

Figure 2. A: Forest plot of meta-analysis investigating total antioxidant capacity (TAC, mmol/l) as a salivary biomarker in
children with dental caries versus caries-free ones, according to age. Cl= Confidence Interval, and IV= Inverse Variance
method. The forest plot shows increased TAC levels in the dental caries group. The subgroups were statistically different,
but with a similar behavior in relation to the increase in TAC levels in the dental caries groups.

Dental caries Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% CI
1.2.1 Female
Pandeyetal, 2015 046 01 15 042 008 19 187% 0.43[-0.30,1.15] I
Prabhakar etal, 2009 0.23 0.048 15 016 003 18 155% 1.65[0.81, 2.50] —_—
Tulunoglui et al., 2006 0.23 0.048 15 016 003 18 155% 1.65[0.81, 2.50] -
Subtotal (95% Cl) 45 45 49.8% 1.22[0.38, 2.06] -
Heterogeneity: Tau®= 0.38; Chi*= 650, df= 2 {P=0.04); F= 69%
Testfor overall effect: Z=2.86 (P = 0.004)
1.2.2 Male
Pandeyetal, 2015 047 011 15 036 017 19 18.2% 0.75[0.00,1.48] e
Prabhakar etal, 2009 02 004 15 016 005 19 17.9% 086[0.11,1.81] —
Tulunoglui et al., 2006 06 015 10 048 02 10 14.2% 0.65[-0.25, 1.56] T
Subtotal (95% Cl) 40 40 50.2% 0.76 [0.31,1.22] <
Heterogeneity, Tau®= 0.00; Chi®=012,df=2 (P =094}, F=0%
Testfor overall effect: Z=3.28 (P =0.001)
Total (95% CI) 85 85 100.0% 0.98 [0.56, 1.39] L 2
Heterogeneity: Tau®= 0.10; Chi*= 8.04, df= 5 (P = 0.15); I*= 38% } t t

Testfor overall effect: Z= 463 (F = 0.00001)

Testfar subaroup differences: Chi*=0.88, df=1 (P =0.35), F= 0%

43 0 2 1
Favours control  Favours dental caries

Figure 2. B: Forest plot of meta-analysis investigating total antioxidant capacity (TAC, mmol/l) as a salivary biomarker in
children with dental caries versus caries-free ones, according to gender. Cl= Confidence Interval, and I\VV= Inverse Variance
method. The forest plot shows increased TAC levels in the dental caries group. The subgroups were not statistically

different.
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Figure 3: Forest plot of meta-analysis investigating malondialdehyde (nmol/I x10%) (Figure 3. A) and
malondialdehyde (hmol/l/mg/protein) (Figure 3. B) as salivary biomarkers in children with dental

caries versus caries-free ones.

Dental caries Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Araujo etal, 2020 0.0014 0.0006 30 0.0031 0.0001 30 31.9% -3.90[-4.78,-3.02] —a—
Pyati etal., 2018 4.89 203 a0 3485 1.31 a0 34.0% 0.55[0.15, 0.95] el
Subramaryam etal., 2018 026 024 75 047 014 TE 343% 0,46 [0.13,0.75] =
Total (95% CI) 155 155 100.0% -0.90 [-2.69, 0.88]
Heterogeneity: Tau®= 2.40; Chi#= 88.27, df= 2 (P = 0.00001); F= 98% 14 12 b é j‘
Test for averall effect: 2= 0.89 (F = 0.32) Favours control  Favours dental caries

Figure 3. A: Forest plot of meta-analysis investigating malondialdehyde (MDA, nmol/l x10%) as salivary biomarkers in
children with dental caries versus caries-free ones. Cl= Confidence Interval, and IV= Inverse Variance method. The forest

diagram did not show differences between the groups.

Dental caries Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CIl
Araujo etal, 2020 0.148 0.01 30 0.385 0.0306 30 a81.2% 1028 [12.24,-8.31) =
Silva etal,, 2016 0.0019 0.0008 30 0.033 0.0021 30 48.8% -23.04[-27.34,-18.79] -
Total (95% CI) 60 60 100.0% -16.51 [-29.02, -4.00] —ei—
Heterogeneity: Tau®= 78.61; Chi*= 28.05, df=1 (P = 0.00001); F= 96% _250 _150 b 150 250
Testfor overall effect: 2= 2.59 (P = 0.010) Favours control  Favours dental caries

Figure 3. B: Forest plot of meta-analysis investigating malondialdehyde (MDA, nmol/l/mg/protein) as salivary biomarkers in
children with dental caries versus caries-free ones. Cl= Confidence Interval, and 1V= Inverse Variance method. The forest
plot shows reduced MDA levels when normalized by protein in the dental caries group.
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Figure 4: Forest plot of meta-analysis investigating superoxide dismutase (UE/mI) (Figure 4. A) and
superoxide dismutase (U/mg protein) (Figure 4. B) as salivary biomarkers in children with dental
caries versus caries-free ones.

Dental caries Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Araujo etal, 2020 47.97 1183 30 3373 1.314 30 48.5% 11.20[9.07,13.33] =
Silva et al., 2016 366 2279 30 268 909 30 505% 0.56 [0.04,1.07]
Total (95% CI) 60 60 100.0% 5.83 [4.60,16.25]

Heterogeneity: Tau®= 56.00; Chi®= 30.25, df=1 (P = 0.00001); F=99%

Testfor overall effect Z=1.09 (P =027}

]
(=1

1
=25

b
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Figure 4. A: Forest plot of meta-analysis investigating superoxide dismutase (SOD, UE/ml) as salivary biomarkers in
children with dental caries versus caries-free ones. Cl= Confidence Interval, and I\VV= Inverse Variance method. The forest
diagram did not show differences between the groups.

Dental caries Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean 50 Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Araujo etal, 2020 503 0.296 a0 422 03 a0 837% 2.68[1.97, 3.39] [ |
Geethika et al., 2019 035 003 10 014 002 10 46.3% 7.89[5.02,10.75] -
Total {(95% CI) 40 40 100.0% 5.09 [0.01,10.18] |
20

Heterogeneity: Tau®=12.42; Chi®=11.95, df
Testfor overall efiect £=1.96 (F = 0.05)

=1(P=0.0008); F= 92%

-20

-10

0

10
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Figure 4. B: Forest plot of meta-analysis investigating superoxide dismutase (SOD, U/mg protein) as salivary biomarkers in
children with dental caries versus caries-free ones. Cl= Confidence Interval, and IV= Inverse Variance method. The forest
plot shows increased SOD levels when normalized by protein in the dental caries group.
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Figure 5: Forest plot of meta-analysis investigating uric acid (mg/ml) as salivary biomarker in
children with dental caries versus caries-free ones.

Dental caries Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Araujo etal, 2020 T.558 01782 30 5853 02047 30 49.4% 877 [F.07,10.47] R
Silva etal, 2016 T.05 14 30 502 1.61 30 a0.6% 1.33[0.77,1.89]
Total (95% CI) 60 60 100.0% 5.00 [-2.29, 12.30]
Heterogeneity: Tau®= 2727, Chi®= 66.32, df=1 (P = 0.00001}), F= 98% t } T t 1
Testfi Il effect Z=1.24 (P=0.18 -0 10 b 10 2
estfor overall efiect Z2=1.34 (P = 0.18) Favours control Favours dental caries

Figure 5: Forest plot of meta-analysis investigating uric acid (mg/ml) as salivary biomarkers in children with dental caries
versus caries-free ones. Cl= Confidence Interval, and IV= Inverse Variance method. The forest diagram did not show

differences between the groups.
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Figure 6: Forest plot of meta-analysis investigating total protein concentration (mg/dl) as salivary
biomarker in children with dental caries versus caries-free ones, according to age (Figure 6. A) and

gender (Figure 6. B) subgroups.

Control
Mean

Dental caries

Study or Subgroup Mean 5D Total

SD Total Weight

Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

1.9.1 0 to 6 years old

Araujo etal, 2020 9.546 05374 30 8013 04909 a0

Farghaly etal, 2013 124 an 13 44 46 28
Mahjoub etal, 2014 32318 12871 40 27014 8622 40
Silvaetal, 2016 a3 2 a0 7 1.2 an
Subtotal (95% CI) 118 128

Heterogeneity: Tau®= 0.88; Chi®= 35.25, df= 3 (P = 0.00001); F=91%
Testfor averall effect 2= 227 (P=0.02)

1.9.2 6 to 12 years old

Pyati etal, 2018 0.41 015 50 0.34 012 50
Subtotal (95% CI) 50 50
Heterogeneity: Mot applicable

Testfor averall effect 2= 251 (P =0.01)

Total {95% Cl) 168 178
Heterogeneity: Tau®= 0.58; Chi®= 3747, df= 4 (P = 0.00001}; F=89%
Testfar averall effect 2= 270 (P = 0.007)

Testfor subgroup differences: Chi*=1.30,df=1(F=0.25, F=22.8%

18.2% 2.94 [2.20, 3.68]
19.6% 0.40[-0.20,1.00]
20.9% 0.48[0.03,0.92]
20.2% 0.78[0.25,1.30]
78.8% 1.12[0.15, 2.08]
21.2% 0.581[0.11,0.91]
21.2% 0.51 [0.11, 0.91]
100.0% 0.98 [0.27, 1.69]
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Figure 6. A: Forest plot of meta-analysis investigating total protein concentration (mg/dl) as salivary biomarkers in children
with dental caries versus caries-free ones, according to age. Cl= Confidence Interval, and IV= Inverse Variance method.
The forest plot shows increased total protein concentration levels in the dental caries group. The subgroups were not

statistically different.

Dental caries Control

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CI
1.10.1 Female

FPandeyetal, 2015 430 140 15 350 &0 15 19.3% 0.68 [0.08,1.42] =
Frabhakar et al., 2008 6.6 1.3 15 568 1.33 18 19.3% 0.69[-0.08,1.43] T
Tulunoglui et al., 2006 350 4o 10 330 80 10 136% 0.22 066, 1.10] I
Subtotal (95% Cl) 40 40 52.2% 0.57 [0.12,1.01] <
Heterogeneity: Tau®= 0.00; Chi®= 0.78, df= 2 (P =0.68), F=0%

Testfor overall effect: Z=2.46 (P =0.01)

1.10.2 Male

Fandeyetal, 2014 440 130 18 320 110 18 181% 0,97 [0.21,1.73] —
Prabhakar et al.,, 2008 723 1.37 15 559 1.34 15 17.2% 1.18[0.39, 1.96] a—
Tulunoglui et al., 2006 650 500 10 350 140 10 12.58% 0.78[F0.13,1.70] T
Subtotal (95% Cl) 40 40 47.8% 1.00 [0.53, 1.46] ‘
Heterogeneity: Tau®=0.00; Chi®= 042 df=2{P=0.81), F=0%

Testfor overall effect Z=4.15 (P = 0.0001)

Total (95% CI) 80 80 100.0% 0.77 [0.45, 1.10] L 2
Heterogeneity: Tau?= 0.00; Chif= 2.88, df= 5 (P=0.72); F=0% 54 } p é j‘

Testfor averall effect: Z=4.65 (F = 0.00001)

Testfor subgroup differences: Chi®=1.68, df=1{P=019), F= 40.5%

Favours control  Favours dental caries

Figure 6. B: Forest plot of meta-analysis investigating total protein concentration (mg/dl) as salivary biomarkers in children
with dental caries versus caries-free ones, according to gender. Cl= Confidence Interval, and IVV= Inverse Variance method.
The forest plot shows increased total protein concentration levels in the dental caries group. The subgroups were not

statistically different.



Table 1: Salivary parameters in children with dental caries versus caries-free ones, according to gender subgroups.

Salivary parameters Gender Dental caries | Control SMD (ClI 95%) 12 p value
Salivary flow rate unstimulated (ml/min) Female 40 40 -0.43 (-0.87, 0.02) 0% 0.06
Male 40 40 -0.22 (-0.66, 0.23) 0% 0.34
Overall 80 80 -0.32 (-0.63,-0.01) | 0% 0.052
Subgroups differences 0.50
pH Female 40 40 -0.69 (-1.60,0.22) | 73% 0.13
Male 40 40 -0.57 (-2.00, 0.87) | 89% 0.44
Both gender 75 75 -2.22 (-3.42,-1.03) | 85% | <0.012
Overall 155 155 -1.05(-1.82,-0.28) | 88% | <0.01®
Subgroups differences 0.10
Buffer capacity (mg/dl) Female 40 40 -0.78 (-1.36,-0.19) | 37% | <0.01?
Male 40 40 -0.37 (-1.37,0.64) | 79% 0.48
Overall 80 80 -0.58 (-1.13,-0.03) | 64% 0.042
Subgroups differences 0.49
Calcium (mg/dl) Female 40 40 -0.69 (-1.21,-0.18) | 20% | <0.01°
Male 40 40 -1.04 (-1.53,-0.55) | 6% <0.01?
Overall 80 80 -0.86 (-1.21,-0.51) | 13% | <0.01®
Subgroups differences 0.34

Meta-analysis of salivary parameters by gender subgroups. Standardized Mean Difference (SMD) was measured using Inverse Variance as statistical method and the Random-
Effects model, corresponding 95% of confidence interval (CI). The |2 statistic was used to assess the heterogeneity in the studies. The overall effect and test for subgroups
differences were assessed at a 5% significance level. Superscript letters represent difference statistically significant, @ The results show reduced levels of salivary parameters in the

dental caries group.
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Materiais Suplementares
Supplement 1: Search strategy.

PubMed

#1

(((((Child, Preschool[MeSH Terms]) OR (Child[MeSH Terms])) OR (Preschool
Child[Title/Abstract])) OR (Children, Preschool[Title/Abstract])) OR (Preschool
Children[Title/Abstract])) OR (Children[Title/Abstract])

2,272,182
results

#2

(CCCeee(bental caries[MesH Terms]) OR (Dental Decay[Title/Abstract])) OR
(Decay, Dental[Title/Abstract])) OR (Carious Lesions[Title/Abstract])) OR (Carious
Lesion[Title/Abstract])) OR (Lesion, Carious[Title/Abstract])) OR (Lesions,
Carious[Title/Abstract])) OR (Caries, Dental[Title/Abstract])) OR (Carious
Dentin[Title/Abstract])) OR (Carious Dentins[Title/Abstract])) OR (Dentin,
Carious[Title/Abstract])) OR (Dentins, Carious[Title/Abstract])) OR (Dental White
Spot[Title/Abstract])) OR (Spot, Dental White[Title/Abstract])) OR (Spots, Dental
White[Title/Abstract])) OR (White Spot, Dental[Title/Abstract])) OR (White Spots,
Dental[Title/Abstract])) OR (Dental White Spots[Title/Abstract])

49,149 results

#3

(((saliva[MeSH Terms]) OR (Salivas[Title/Abstract])) OR
(CCCCCcccceeeeeeeceeeecceeeccecee(BiomarkersiMesH  Terms])) ~ OR
(Marker, Biological[Title/Abstract])) OR (Biological Marker[Title/Abstract])) OR
(Biologic Marker[Title/Abstract])) OR (Marker, Biologic[Title/Abstract])) OR
(Biological Markers[Title/Abstract])) OR (Biologic Markers[Title/Abstract])) OR
(Markers, Biologic[Title/Abstract])) OR (Biomarker[Title/Abstract])) OR (Markers,
Biological[Title/Abstract])) OR (Markers, Immunologic[Title/Abstract])) OR
(Immune Markers[Title/Abstract])) OR (Markers, Immune[Title/Abstract])) OR
(Marker, Immunologic[Title/Abstract])) OR (Immunologic Markers[Title/Abstract]))
OR (Immune Marker[Title/Abstract])) OR (Marker, Immune[Title/Abstract])) OR
(Immunologic Marker[Title/Abstract])) OR (Serum Markers[Title/Abstract])) OR
(Markers, Serum[Title/Abstract])) OR (Marker, Serum[Title/Abstract])) OR (Serum
Marker[Title/Abstract])) OR (Surrogate Endpoints[Title/Abstract])) OR (Endpoints,
Surrogate[Title/Abstract])) OR (Surrogate End Point[Title/Abstract])) OR (End
Point, Surrogate[Title/Abstract])) OR (Surrogate End Points[Title/Abstract])) OR
(End Points, Surrogate[Title/Abstract])) OR (Surrogate Endpoint[Title/Abstract]))
OR (Endpoint, Surrogate[Title/Abstract])) OR (Markers, Clinical[Title/Abstract]))
OR (Clinical Markers[Title/Abstract])) OR (Clinical Marker[Title/Abstract])) OR
(Marker, Clinical[Title/Abstract])) OR (Viral Markers[Title/Abstract])) OR
(Markers, Viral[Title/Abstract])) OR (Viral Marker[Title/Abstract])) OR (Marker,
Viral[Title/Abstract])) OR (Biochemical Marker[Title/Abstract])) OR (Markers,
Biochemical[Title/Abstract])) OR (Marker, Biochemical[Title/Abstract])) OR
(Biochemical Markers[Title/Abstract])) OR (Markers, Laboratory[Title/Abstract]))
OR (Laboratory Markers[Title/Abstract])) OR (Laboratory Marker[Title/Abstract]))
OR (Marker, Laboratory[Title/Abstract])) OR (Surrogate Markers[Title/Abstract]))
OR (Markers, Surrogate[Title/Abstract])) OR (Marker, Surrogate[Title/Abstract]))
OR (Surrogate Marker[Title/Abstract])) OR (TBARS[Title/Abstract])) OR
(MDA[Title/Abstract])) OR (TAC[Title/Abstract])) OR (SOD[Title/Abstract])) OR
(Uric  acid[Title/Abstract]))) ~ OR ((((CCCCCCCCCCCCCCCCCCCeeccceeccccc((((Oxidative
StressfMeSH Terms]) OR (Oxidative Stresses[Title/Abstract])) OR (Stress,
Oxidative[Title/Abstract])) OR  (Antioxidative  Stress[Title/Abstract])) OR
(Antioxidative Stresses[Title/Abstract])) OR (Stress, Antioxidative[Title/Abstract]))
OR (Anti-oxidative Stress[Title/Abstract])) OR (Anti oxidative
Stress[Title/Abstract])) OR (Anti-oxidative Stresses[Title/Abstract])) OR (Stress,
Anti-oxidative[Title/Abstract])) OR (Oxidative Damage[Title/Abstract])) OR
(Damage, Oxidative[Title/Abstract])) OR (Oxidative Damages|[Title/Abstract])) OR
(Oxidative Stress Injury[Title/Abstract])) OR (Injury, Oxidative
Stress[Title/Abstract])) OR (Oxidative Stress Injuries[Title/Abstract])) OR (Stress
Injury, Oxidative[Title/Abstract])) OR (Oxidative Injury[Title/Abstract])) OR
(Injury, Oxidative[Title/Abstract])) OR (Oxidative Injuries[Title/Abstract])) OR
(Oxidative Cleavage[Title/Abstract])) OR (Cleavage, Oxidative[Title/Abstract])) OR
(Oxidative Cleavages[Title/Abstract])) OR (Oxidative DNA
Damage[Title/Abstract])) OR (DNA Damage, Oxidative[Title/Abstract])) OR
(Damage, Oxidative DNA[Title/Abstract])) OR (Oxidative DNA
Damages[Title/Abstract])) OR (DNA Oxidative Damage[Title/Abstract])) OR (DNA
Oxidative Damages[Title/Abstract])) OR (Damage, DNA Oxidative[Title/Abstract]))
OR (Oxidative Damage, DNA[Title/Abstract])) OR (Oxidative[Title/Abstract] AND
Nitrosative Stress[Title/Abstract])) OR (Oxidative Nitrative Stress[Title/Abstract]))
OR (Nitrative Stress, Oxidative[Title/Abstract])) OR (Oxidative Nitrative
Stresses[Title/Abstract])) OR (Stress, Oxidative Nitrative[Title/Abstract])) OR

1,190,637
results
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(Nitro-Oxidative Stress[Title/Abstract])) OR (Nitro Oxidative
Stress[Title/Abstract])) OR (Nitro-Oxidative Stresses[Title/Abstract])) OR (Stress,
Nitro-Oxidative[Title/Abstract])) OR (Stresses, Nitro-Oxidative[Title/Abstract]))

#1 AND
#2

((((((child, Preschool[MeSH Terms]) OR (Child[MeSH Terms])) OR (Preschool
Child[Title/Abstract])) OR (Children, Preschool[Title/Abstract])) OR (Preschool
Children[Title/Abstract])) OR (Children[Title/Abstract])) AND
(((((Dental Caries[MeSH Terms]) OR (Dental Decay[Title/Abstract])) OR
(Decay, Dental[Title/Abstract])) OR (Carious Lesions[Title/Abstract])) OR (Carious
Lesion[Title/Abstract])) OR (Lesion, Carious[Title/Abstract])) OR (Lesions,
Carious[Title/Abstract])) OR (Caries, Dental[Title/Abstract])) OR (Carious
Dentin[Title/Abstract])) OR (Carious Dentins[Title/Abstract])) OR (Dentin,
Carious[Title/Abstract])) OR (Dentins, Carious[Title/Abstract])) OR (Dental White
Spot[Title/Abstract])) OR (Spot, Dental White[Title/Abstract])) OR (Spots, Dental
White[Title/Abstract])) OR (White Spot, Dental[Title/Abstract])) OR (White Spots,
Dental[Title/Abstract])) OR (Dental White Spots[Title/Abstract]))

19,472 results

#1 AND
#2 AND
#3

(((((((child, Preschool[MeSH Terms]) OR (Child[MeSH Terms])) OR (Preschool
Child[Title/Abstract])) OR (Children, Preschool[Title/Abstract])) OR (Preschool
Children[Title/Abstract])) OR (Children[Title/Abstract])) AND
(CCeee(pental cariesMesH Terms]) OR (Dental Decay[Title/Abstract])) OR
(Decay, Dental[Title/Abstract])) OR (Carious Lesions[Title/Abstract])) OR (Carious
Lesion[Title/Abstract])) OR (Lesion, Carious[Title/Abstract])) OR (Lesions,
Carious[Title/Abstract])) OR (Caries, Dental[Title/Abstract])) OR (Carious
Dentin[Title/Abstract])) OR (Carious Dentins[Title/Abstract])) OR (Dentin,
Carious[Title/Abstract])) OR (Dentins, Carious[Title/Abstract])) OR (Dental White
Spot[Title/Abstract])) OR (Spot, Dental White[Title/Abstract])) OR (Spots, Dental
White[Title/Abstract])) OR (White Spot, Dental[Title/Abstract])) OR (White Spots,
Dental[Title/Abstract])) OR (Dental White Spots[Title/Abstract]))) AND
((((saliva[MeSH Terms]) OR (Salivas[Title/Abstract])) OR
(CCCCceeeeceeeeecceecceeecceeceece«BiomarkersfMesH  Terms])) ~ OR
(Marker, Biological[Title/Abstract])) OR (Biological Marker[Title/Abstract])) OR
(Biologic Marker[Title/Abstract])) OR (Marker, Biologic[Title/Abstract])) OR
(Biological Markers[Title/Abstract])) OR (Biologic Markers[Title/Abstract])) OR
(Markers, Biologic[Title/Abstract])) OR (Biomarker[Title/Abstract])) OR (Markers,
Biological[Title/Abstract])) OR (Markers, Immunologic[Title/Abstract])) OR
(Immune Markers[Title/Abstract])) OR (Markers, Immune[Title/Abstract])) OR
(Marker, Immunologic[Title/Abstract])) OR (Immunologic Markers[Title/Abstract]))
OR (Immune Marker[Title/Abstract])) OR (Marker, Immune[Title/Abstract])) OR
(Immunologic Marker[Title/Abstract])) OR (Serum Markers[Title/Abstract])) OR
(Markers, Serum|[Title/Abstract])) OR (Marker, Serum[Title/Abstract])) OR (Serum
Marker[Title/Abstract])) OR (Surrogate Endpoints[Title/Abstract])) OR (Endpoints,
Surrogate[Title/Abstract])) OR (Surrogate End Point[Title/Abstract])) OR (End
Point, Surrogate[Title/Abstract])) OR (Surrogate End Points[Title/Abstract])) OR
(End Points, Surrogate[Title/Abstract])) OR (Surrogate Endpoint[Title/Abstract]))
OR (Endpoint, Surrogate[Title/Abstract])) OR (Markers, Clinical[Title/Abstract]))
OR (Clinical Markers[Title/Abstract])) OR (Clinical Marker[Title/Abstract])) OR
(Marker, Clinical[Title/Abstract])) OR (Viral Markers[Title/Abstract])) OR
(Markers, Viral[Title/Abstract])) OR (Viral Marker[Title/Abstract])) OR (Marker,
Viral[Title/Abstract])) OR (Biochemical Marker[Title/Abstract])) OR (Markers,
Biochemical[Title/Abstract])) OR (Marker, Biochemical[Title/Abstract])) OR
(Biochemical Markers[Title/Abstract])) OR (Markers, Laboratory[Title/Abstract]))
OR (Laboratory Markers[Title/Abstract])) OR (Laboratory Marker[Title/Abstract]))
OR (Marker, Laboratory[Title/Abstract])) OR (Surrogate Markers[Title/Abstract]))
OR (Markers, Surrogate[Title/Abstract])) OR (Marker, Surrogate[Title/Abstract]))
OR (Surrogate Marker[Title/Abstract])) OR (TBARS[Title/Abstract])) OR
(MDA[Title/Abstract])) OR (TAC[Title/Abstract])) OR (SOD|[Title/Abstract])) OR
(Uric  acid[Title/Abstract]))) ~ OR ((((CCCCCCCCCCCCCccecccceeccceeccccccc(((Oxidative
StressfMeSH Terms]) OR (Oxidative Stresses[Title/Abstract])) OR (Stress,
Oxidative[Title/Abstract])) OR  (Antioxidative  Stress[Title/Abstract])) OR
(Antioxidative Stresses[Title/Abstract])) OR (Stress, Antioxidative[Title/Abstract]))
OR (Anti-oxidative Stress[Title/Abstract])) OR (Anti oxidative
Stress[Title/Abstract])) OR (Anti-oxidative Stresses[Title/Abstract])) OR (Stress,
Anti-oxidative[Title/Abstract])) OR (Oxidative Damage[Title/Abstract])) OR
(Damage, Oxidative[Title/Abstract])) OR (Oxidative Damages[Title/Abstract])) OR
(Oxidative Stress Injury[Title/Abstract])) OR (Injury, Oxidative
Stress[Title/Abstract])) OR (Oxidative Stress Injuries[Title/Abstract])) OR (Stress
Injury, Oxidative[Title/Abstract])) OR (Oxidative Injury[Title/Abstract])) OR

1,263 results
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(Injury, Oxidative[Title/Abstract])) OR (Oxidative Injuries[Title/Abstract])) OR
(Oxidative Cleavage[Title/Abstract])) OR (Cleavage, Oxidative[Title/Abstract])) OR
(Oxidative Cleavages[Title/Abstract])) OR (Oxidative DNA
Damage[Title/Abstract])) OR (DNA Damage, Oxidative[Title/Abstract])) OR
(Damage, Oxidative DNA[Title/Abstract])) OR (Oxidative DNA
Damages[Title/Abstract])) OR (DNA Oxidative Damage[Title/Abstract])) OR (DNA
Oxidative Damages[Title/Abstract])) OR (Damage, DNA Oxidative[Title/Abstract]))
OR (Oxidative Damage, DNA[Title/Abstract])) OR (Oxidative[Title/Abstract] AND
Nitrosative Stress[Title/Abstract])) OR (Oxidative Nitrative Stress[Title/Abstract]))
OR (Nitrative Stress, Oxidative[Title/Abstract])) OR (Oxidative Nitrative
Stresses[Title/Abstract])) OR (Stress, Oxidative Nitrative[Title/Abstract])) OR
(Nitro-Oxidative Stress[Title/Abstract])) OR (Nitro Oxidative
Stress[Title/Abstract])) OR (Nitro-Oxidative Stresses[Title/Abstract])) OR (Stress,
Nitro-Oxidative[Title/Abstract])) OR (Stresses, Nitro-Oxidative[Title/Abstract])))

Scopus

#1

TITLE-ABS-KEY ( "Child, Preschool” OR child OR "Preschool Child" OR
"Children, Preschool" OR "Preschool Children" OR children )

3,194,992
results

#2

TITLE-ABS-KEY ( "Dental Caries" OR "Dental Decay" OR "Decay, Dental" OR
"Carious Lesions" OR "Carious Lesion" OR "Lesion, Carious" OR "Lesions,
Carious" OR "Caries, Dental" OR "Carious Dentin" OR "Carious Dentins" OR
"Dentin, Carious" OR "Dentins, Carious" OR "Dental White Spot" OR "Spot,
Dental White" OR "Spots, Dental White" OR "White Spot, Dental" OR "White
Spots, Dental" OR "Dental White Spots™ )

64,671 results

#3

TITLE-ABS-KEY ( saliva OR salivas OR biomarkers OR "Marker, Biological"
OR "Biological Marker" OR "Biologic Marker" OR "Marker, Biologic* OR
"Biological Markers" OR "Biologic Markers” OR "Markers, Biologic" OR
biomarker OR "Markers, Biological* OR "Markers, Immunologic* OR "Immune
Markers" OR  "Markers, Immune" OR  "Marker, Immunologic" OR
"Immunologic Markers" OR "Immune Marker" OR "Marker, Immune" OR
"Immunologic Marker" OR "Serum Markers" OR "Markers, Serum" OR
"Marker, Serum" OR "Serum Marker" OR "Surrogate Endpoints" OR
"Endpoints, Surrogate” OR "Surrogate End Point" OR "End Point, Surrogate” OR
"Surrogate End Points" OR "End Points, Surrogate” OR "Surrogate Endpoint” OR
"Endpoint, Surrogate” OR "Markers, Clinical® OR "Clinical Markers" OR
"Clinical Marker" OR "Marker, Clinical" OR "Viral Markers" OR "Markers,
Viral* OR "Viral Marker" OR "Marker, Viral' OR "Biochemical Marker" OR
"Markers, Biochemical" OR "Marker, Biochemical" OR "Biochemical Markers"
OR "Markers, Laboratory” OR "Laboratory Markers" OR "Laboratory Marker"
OR "Marker, Laboratory” OR "Surrogate Markers" OR "Markers, Surrogate” OR
"Marker, Surrogate” OR "Surrogate Marker® OR "TBARS" OR "MDA" OR
"TAC" OR ‘"uric acid” OR "SOD" OR "Oxidative Stress* OR "Oxidative
Stresses” OR "Stress, Oxidative" OR "Antioxidative Stress" OR "Antioxidative
Stresses” OR "Stress, Antioxidative” OR "Anti-oxidative Stress" OR "Anti
oxidative Stress" OR "Anti-oxidative Stresses” OR "Stress, Anti-oxidative" OR
"Oxidative Damage” OR "Damage, Oxidative" OR "Oxidative Damages" OR
"Oxidative Stress Injury” OR “Injury, Oxidative Stress” OR "Oxidative Stress
Injuries* OR "Stress Injury, Oxidative" OR "Oxidative Injury" OR “Injury,
Oxidative" OR "Oxidative Injuries” OR "Oxidative Cleavage” OR "Cleavage,
Oxidative” OR "Oxidative Cleavages” OR "Oxidative DNA Damage” OR "DNA
Damage, Oxidative" OR "Damage, Oxidative DNA" OR "Oxidative DNA
Damages” OR "DNA Oxidative Damage" OR "DNA Oxidative Damages" OR
"Damage, DNA Oxidative" OR "Oxidative Damage, DNA" OR "Oxidative and
Nitrosative Stress" OR "Oxidative Nitrative Stress" OR "Nitrative Stress,
Oxidative" OR "Oxidative Nitrative Stresses” OR "Stress, Oxidative Nitrative"
OR "Nitro-Oxidative Stress” OR "Nitro Oxidative Stress" OR "Nitro-Oxidative
Stresses” OR "Stress, Nitro-Oxidative” OR "Stresses, Nitro-Oxidative" )

1,307,053
results

#1 AND
#2

#1 AND #2

24,253 results

#1 AND
#2 AND
#3

#1 AND #2 AND #3

1,916 results

Web of Science

#1

TOPICO: ("Child, Preschool”) OR TOPICO: ("Child”) OR TOPICO: (“Preschool
Child ") OR TOPICO: ("Children, Preschool ") OR TOPICO: ("Preschool Children
") OR TOPICO: (“Children")

1,739,979
results

#2

TOPICO: ("Dental Caries") OR TOPICO: ("Dental Decay") OR TOPICO: ("Decay,

21.822 results
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Dental") OR TOPICO: ("Carious Lesions ") OR TOPICO: ("Carious Lesion") OR
TOPICO: ("Lesion, Carious") OR TOPICO: ("Lesions, Carious”) OR TOPICO:
("Caries, Dental") OR TOPICO: ("Carious Dentin") OR TOPICO: ("Carious
Dentins") OR TOPICO: ("Dentin, Carious”) OR TOPICO: ("Dentins, Carious") OR
TOPICO: ("Dental White Spot") OR TOPICO: ("Spots, Dental White") OR
TOPICO: ("White Spot, Dental") OR TOPICO: ("White Spots, Dental") OR
TOPICO: ("Dental White Spots")

#3

TOPICO: ("Saliva") OR TOPICO: ("Biomarkers") OR TOPICO: (“Salivas” OR
“Marker, Biological” OR ‘“Biological Marker” OR “Biologic Marker” OR
“Marker, Biologic” OR “Biological Markers” OR “Biologic Markers” OR
“Markers, Biologic” OR “Biomarker” OR “Markers, Biological” OR “Markers,
Immunologic” OR “Immune Markers” OR “Markers, Immune” OR “Marker,
Immunologic” OR “Immunologic Markers” OR “Immune Marker” OR “Marker,
Immune” OR “Immunologic Marker” OR “Serum Markers” OR “Markers, Serum”
OR “Marker, Serum” OR “Serum Marker” OR “Surrogate Endpoints” OR
“Endpoints, Surrogate” OR “Surrogate End Point” OR “End Point, Surrogate” OR
“Surrogate End Points” OR “End Points, Surrogate” OR “Surrogate Endpoint” OR
“Endpoint, Surrogate” OR ‘“Markers, Clinical” OR “Clinical Markers” OR
“Clinical Marker” OR “Marker, Clinical” OR “Viral Markers” OR “Markers,
Viral” OR “Viral Marker” OR “Marker, Viral” OR “Biochemical Marker” OR
“Markers, Biochemical” OR “Marker, Biochemical” OR “Biochemical Markers”
OR “Markers, Laboratory” OR “Laboratory Markers” OR “Laboratory Marker”
OR “Marker, Laboratory” OR “Surrogate Markers” OR “Markers, Surrogate” OR
“Marker, Surrogate” OR “Surrogate Marker” OR “TBARS” OR “MDA” OR
“TAC” OR “uric acid” OR “SOD”) OR TOPICO: ("Oxidative Stress") OR
TOPICO: (“Oxidative Stresses” OR “Stress, Oxidative” OR “Antioxidative Stress”
OR “Antioxidative Stresses” OR “Stress, Antioxidative” OR “Anti-oxidative
Stress” OR ““Anti oxidative Stress” OR “Anti-oxidative Stresses” OR “Stress, Anti-
oxidative” OR “Oxidative Damage” OR “Damage, Oxidative” OR “Oxidative
Damages” OR “Oxidative Stress Injury” OR “Injury, Oxidative Stress” OR
“Oxidative Stress Injuries” OR “Stress Injury, Oxidative” OR “Oxidative Injury”
OR “Injury, Oxidative” OR “Oxidative Injuries” OR “Oxidative Cleavage” OR
“Cleavage, Oxidative” OR “Oxidative Cleavages” OR “Oxidative DNA Damage”
OR “DNA Damage, Oxidative” OR “Damage, Oxidative DNA” OR “Oxidative
DNA Damages” OR “DNA Oxidative Damage” OR “DNA Oxidative Damages”
OR “Damage, DNA Oxidative” OR “Oxidative Damage, DNA” OR “Oxidative and
Nitrosative Stress” OR “Oxidative Nitrative Stress” OR “Nitrative Stress,
Oxidative” OR “Oxidative Nitrative Stresses” OR “Stress, Oxidative Nitrative” OR
“Nitro-Oxidative Stress” OR “Nitro Oxidative Stress” OR “Nitro-Oxidative
Stresses” OR “Stress, Nitro-Oxidative” OR “Stresses, Nitro-Oxidative”)

986,719
results

#1 AND
#2

#1 AND #2
Indices=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI, CCR-
EXPANDED, IC Tempo estipulado=Todos 0s anos

8,342 results

#1 AND
#2 AND
#3

#1 AND #2 AND #3
indices=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI, CCR-
EXPANDED, IC Tempo estipulado=Todos 0s anos

980 results

Embase

#1

#1 'preschool child'/exp

#2 ‘child'/exp

#3 'preschool child' OR 'children, preschool' OR 'preschool children' OR ‘children’
#4 #1 OR #2 OR #3

4,012,714
results

#2

#5 'dental caries'/exp

#6 ‘'dental decay' OR 'decay, dental' OR 'carious lesions’ OR 'carious lesion' OR
‘lesion, carious' OR 'lesions, carious’ OR 'caries, dental' OR 'carious dentin' OR
‘carious dentins' OR 'dentin, carious' OR 'dentins, carious' OR 'dental white spot' OR
'spot, dental white' OR 'spots, dental white' OR 'white spot, dental' OR 'white spots,
dental' OR 'dental white spots'

#7 #5 OR #6

70,265 results

#3

#8 'saliva'/exp

#9 'biological marker'/exp

#10 'oxidative stress'/exp

#11 'salivas' OR 'marker, biological' OR 'biological marker' OR 'biologic marker' OR
‘'marker, biologic' OR ‘biological markers' OR ‘biologic markers' OR 'markers,
biologic' OR 'biomarker' OR 'markers, biological' OR 'markers, immunologic' OR
'immune markers' OR 'markers, immune' OR ‘'marker, immunologic’ OR
'immunologic markers' OR 'immune marker' OR 'marker, immune' OR 'immunologic

1,162,305
results
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marker' OR 'serum markers' OR 'markers, serum' OR 'marker, serum' OR ‘serum
marker' OR 'surrogate endpoints' OR 'endpoints, surrogate' OR 'surrogate end point'
OR 'end point, surrogate’ OR 'surrogate end points' OR ‘end points, surrogate’ OR
'surrogate endpoint’ OR ‘'endpoint, surrogate’ OR 'markers, clinical' OR ‘clinical
markers' OR ‘clinical marker' OR 'marker, clinical' OR 'viral markers' OR 'markers,
viral' OR ‘'viral marker' OR 'marker, viral' OR 'biochemical marker' OR 'markers,
biochemical' OR 'marker, biochemical' OR 'biochemical markers' OR 'markers,
laboratory' OR 'laboratory markers' OR 'laboratory marker' OR 'marker, laboratory’
OR 'surrogate markers' OR 'markers, surrogate' OR 'marker, surrogate' OR 'surrogate
marker' OR 'tbars' OR 'mda’ OR 'tac' OR 'sod' OR 'uric acid' OR 'oxidative stresses'
OR 'stress, oxidative' OR 'antioxidative stress' OR 'antioxidative stresses' OR 'stress,
antioxidative' OR 'anti-oxidative stress' OR 'anti oxidative stress' OR ‘anti-oxidative
stresses' OR ‘'stress, anti-oxidative' OR ‘oxidative damage' OR 'damage, oxidative'
OR 'oxidative damages' OR 'oxidative stress injury' OR 'injury, oxidative stress' OR
'oxidative stress injuries’ OR 'stress injury, oxidative' OR ‘oxidative injury’ OR
'injury, oxidative' OR ‘oxidative injuries’ OR 'oxidative cleavage' OR 'cleavage,
oxidative' OR 'oxidative cleavages' OR ‘oxidative dna damage' OR ‘dna damage,
oxidative' OR 'damage, oxidative dna' OR 'oxidative dna damages' OR 'dna oxidative
damage' OR 'dna oxidative damages' OR 'damage, dna oxidative' OR ‘oxidative
damage, dna' OR 'oxidative and nitrosative stress' OR 'oxidative nitrative stress' OR
'nitrative stress, oxidative' OR 'oxidative nitrative stresses' OR 'stress, oxidative
nitrative’ OR 'nitro-oxidative stress' OR 'nitro oxidative stress' OR 'nitro-oxidative
stresses' OR 'stress, nitro-oxidative' OR 'stresses, nitro-oxidative'

#12 #8 OR #9 OR #10 OR #11

#1 AND | #13 #4 AND #7 25,939 results
#2
#1 AND | #14 #4 AND #7 AND #12 2,073 results
#2 AND
#3
Cochrane Library
#1 #1 MeSH descriptor: [Child, Preschool] explode all trees 149,520
results
#2 MeSH descriptor: [Child] explode all trees
#3 ((Preschool Child) OR (Children, Preschool) OR (Preschool Children) OR
(Children)):ti,ab,kw
#4 #1 OR#2 OR #3
#2 #5 MeSH descriptor: [Dental Caries] explode all trees 5,831 results
#6 ((Dental Decay) OR (Decay, Dental) OR (Carious Lesions) OR (Carious Lesion)
OR (Lesion, Carious) OR (Lesions, Carious) OR (Caries, Dental) OR (Carious
Dentin) OR (Carious Dentins) OR (Dentin, Carious) OR (Dentins, Carious) OR
(Dental White Spot) OR (Spot, Dental White) OR (Spots, Dental White) OR (White
Spot, Dental) OR (White Spots, Dental) OR (Dental White Spots)):ti,ab,kw
#7 #5OR#6
#3 #8 MeSH descriptor: [Saliva] explode all trees 80,830 results

#9 MeSH descriptor: [Biomarkers] explode all trees
#10 MeSH descriptor: [Oxidative Stress] explode all trees
#11 ((Salivas)):ti,ab,kw

#12 ((Marker, Biological) OR (Biological Marker) OR (Biologic Marker) OR
(Marker, Biologic) OR (Biological Markers) OR (Biologic Markers) OR (Markers,
Biologic) OR (Biomarker) OR (Markers, Biological) OR (Markers, Immunologic)
OR (Immune Markers) OR (Markers, Immune) OR (Marker, Immunologic) OR
(Immunologic Markers) OR (Immune Marker) OR (Marker, Immune) OR
(Immunologic Marker) OR (Serum Markers) OR (Markers, Serum) OR (Marker,
Serum) OR (Serum Marker) OR (Surrogate Endpoints) OR (Endpoints, Surrogate)
OR (Surrogate End Point) OR (End Point, Surrogate) OR (Surrogate End Points) OR
(End Points, Surrogate) OR (Surrogate Endpoint) OR (Endpoint, Surrogate) OR
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(Markers, Clinical) OR (Clinical Markers) OR (Clinical Marker) OR (Marker,
Clinical) OR (Viral Markers) OR (Markers, Viral) OR (Viral Marker) OR (Marker,
Viral) OR (Biochemical Marker) OR (Markers, Biochemical) OR (Marker,
Biochemical) OR (Biochemical Markers) OR (Markers, Laboratory) OR (Laboratory
Markers) OR (Laboratory Marker) OR (Marker, Laboratory) OR (Surrogate
Markers) OR (Markers, Surrogate) OR (Marker, Surrogate) OR (Surrogate Marker)
OR (TBARS) OR (MDA) OR (TAC) OR (uric acid) OR (SOD)):ti,ab,kw

#13 ((Oxidative Stresses) OR (Stress, Oxidative) OR (Antioxidative Stress) OR
(Antioxidative Stresses) OR (Stress, Antioxidative) OR (Anti-oxidative Stress) OR
(Anti oxidative Stress) OR (Anti-oxidative Stresses) OR (Stress, Anti-oxidative) OR
(Oxidative Damage) OR (Damage, Oxidative) OR (Oxidative Damages) OR
(Oxidative Stress Injury) OR (Injury, Oxidative Stress) OR (Oxidative Stress
Injuries) OR (Stress Injury, Oxidative) OR (Oxidative Injury) OR (Injury, Oxidative)
OR (Oxidative Injuries) OR (Oxidative Cleavage) OR (Cleavage, Oxidative) OR
(Oxidative Cleavages) OR (Oxidative DNA Damage) OR (DNA Damage, Oxidative)
OR (Damage, Oxidative DNA) OR (Oxidative DNA Damages) OR (DNA Oxidative
Damage) OR (DNA Oxidative Damages) OR (Damage, DNA Oxidative) OR
(Oxidative Damage, DNA) OR (Oxidative and Nitrosative Stress) OR (Oxidative
Nitrative Stress) OR (Nitrative Stress, Oxidative) OR (Oxidative Nitrative Stresses)
OR (Stress, Oxidative Nitrative) OR (Nitro-Oxidative Stress) OR (Nitro Oxidative
Stress) OR (Nitro-Oxidative Stresses) OR (Stress, Nitro-Oxidative) OR (Stresses,
Nitro-Oxidative)):ti,ab,kw

#14 #38 OR #9 OR #10 OR #11 OR #12 OR #13

#1 AND | #4 AND #7 2,587 results
#2
#1 AND | #4 AND #7 AND #14 166 results
#2 AND
#3
Lilacs
#1 (mh:(Child, Preschool)) OR (mh:(Child)) OR ((tw: Preschool Child OR Children, 103,292
Preschool OR Preschool Children OR Children)) results
#2 (mh:(Dental Caries)) OR ((tw: Dental Decay OR Decay, Dental OR Carious Lesions | 6,638 results
OR Carious Lesion OR Lesion, Carious OR Lesions, Carious OR Caries, Dental OR
Carious Dentin OR Carious Dentins OR Dentin, Carious OR Dentins, Carious OR
Dental White Spot OR Spot, Dental White OR Spots, Dental White OR White Spot,
Dental OR White Spots, Dental OR Dental White Spots))
#3 (mh:(Saliva)) OR (mh:(Biomarkers)) OR (mh:(Oxidative Stress)) OR ((tw: Salivas | 2,293 results

OR Marker, Biological OR Biological Marker OR Biologic Marker OR Marker,
Biologic OR Biological Markers OR  Biologic Markers OR Markers, Biologic OR
Biomarker OR Markers, Biological OR Markers, Immunologic OR Immune Markers
OR Markers, Immune OR Marker, Immunologic OR Immunologic Markers OR
Immune Marker OR Marker, Immune OR Immunologic Marker OR Serum Markers
OR Markers, Serum OR Marker, Serum OR Serum Marker OR Surrogate Endpoints
OR  Endpoints, Surrogate OR Surrogate End Point OR End Point, Surrogate OR
Surrogate End Points OR End Points, Surrogate OR Surrogate Endpoint OR
Endpoint, Surrogate OR Markers, Clinical OR Clinical Markers OR Clinical Marker
OR Marker, Clinical OR  Viral Markers OR Markers, Viral OR Viral Marker OR
Marker, Viral OR Biochemical Marker OR Markers, Biochemical OR Marker,
Biochemical OR Biochemical Markers OR Markers, Laboratory OR Laboratory
Markers OR Laboratory Marker OR Marker, Laboratory OR Surrogate Markers OR
Markers, Surrogate OR Marker, Surrogate OR Surrogate Marker OR TBARS OR
MDA OR TAC OR SOD OR Uric acid OR Oxidative Stresses OR Stress, Oxidative
OR Antioxidative Stress OR Antioxidative Stresses OR Stress, Antioxidative OR
Anti-oxidative Stress OR Anti oxidative Stress OR Anti-oxidative Stresses OR
Stress, Anti-oxidative OR Oxidative Damage OR Damage, Oxidative OR Oxidative
Damages OR Oxidative Stress Injury OR Injury, Oxidative Stress OR Oxidative
Stress Injuries OR Stress Injury, Oxidative OR Oxidative Injury OR Injury,
Oxidative OR Oxidative Injuries OR  Oxidative Cleavage OR Cleavage, Oxidative
OR Oxidative Cleavages OR Oxidative DNA Damage OR DNA Damage, Oxidative
OR Damage, Oxidative DNA OR Oxidative DNA Damages OR DNA Oxidative
Damage OR DNA Oxidative Damages OR Damage, DNA Oxidative OR Oxidative
Damage, DNA OR Oxidative and Nitrosative Stress OR Oxidative Nitrative Stress
OR Nitrative Stress, Oxidative OR Oxidative Nitrative Stresses OR Stress, Oxidative
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Nitrative OR Nitro-Oxidative Stress OR Nitro Oxidative Stress OR Nitro-Oxidative
Stresses OR Stress, Nitro-Oxidative OR Stresses, Nitro-Oxidative))

#1 AND
#2

((mh:(Child, Preschool)) OR (mh:(Child)) OR ((tw: Preschool Child OR Children,
Preschool OR Preschool Children OR Children))) AND ((mh:(Dental Caries)) OR
((tw: Dental Decay OR Decay, Dental OR Carious Lesions OR Carious Lesion OR
Lesion, Carious OR Lesions, Carious OR Caries, Dental OR Carious Dentin OR
Carious Dentins OR Dentin, Carious OR Dentins, Carious OR Dental White Spot
OR Spot, Dental White OR Spots, Dental White OR White Spot, Dental OR White
Spots, Dental OR Dental White Spots)))

2,710 results

#1 AND
#2 AND
#3

((mh:(Child, Preschool)) OR (mh:(Child)) OR ((tw: Preschool Child OR Children,
Preschool OR Preschool Children OR Children))) AND ((mh:(Dental Caries)) OR
((tw: Dental Decay OR Decay, Dental OR Carious Lesions OR Carious Lesion OR
Lesion, Carious OR Lesions, Carious OR Caries, Dental OR Carious Dentin OR
Carious Dentins OR Dentin, Carious OR Dentins, Carious OR Dental White Spot
OR Spot, Dental White OR Spots, Dental White OR White Spot, Dental OR White
Spots, Dental OR Dental White Spots))) AND ((mh:(Saliva)) OR (mh:(Biomarkers))
OR (mh:(Oxidative Stress)) OR ((tw: Salivas OR Marker, Biological OR Biological
Marker OR Biologic Marker OR Marker, Biologic OR Biological Markers OR
Biologic Markers OR Markers, Biologic OR Biomarker OR Markers, Biological OR
Markers, Immunologic OR Immune Markers OR Markers, Immune OR Marker,
Immunologic OR Immunologic Markers OR Immune Marker OR Marker, Immune
OR Immunologic Marker OR Serum Markers OR Markers, Serum OR Marker,
Serum OR Serum Marker OR Surrogate Endpoints OR  Endpoints, Surrogate OR
Surrogate End Point OR End Point, Surrogate OR Surrogate End Points OR End
Points, Surrogate OR  Surrogate Endpoint OR Endpoint, Surrogate OR Markers,
Clinical OR Clinical Markers OR Clinical Marker OR Marker, Clinical OR  Viral
Markers OR Markers, Viral OR Viral Marker OR Marker, Viral OR Biochemical
Marker OR Markers, Biochemical OR Marker, Biochemical OR Biochemical
Markers OR Markers, Laboratory OR Laboratory Markers OR Laboratory Marker
OR Marker, Laboratory OR Surrogate Markers OR Markers, Surrogate OR
Marker, Surrogate OR Surrogate Marker OR TBARS OR MDA OR TAC OR SOD
OR Uric acid OR Oxidative Stresses OR Stress, Oxidative OR Antioxidative Stress
OR Antioxidative Stresses OR Stress, Antioxidative OR Anti-oxidative Stress OR
Anti oxidative Stress OR Anti-oxidative Stresses OR Stress, Anti-oxidative OR
Oxidative Damage OR Damage, Oxidative OR Oxidative Damages OR Oxidative
Stress Injury OR Injury, Oxidative Stress OR Oxidative Stress Injuries OR Stress
Injury, Oxidative OR Oxidative Injury OR Injury, Oxidative OR Oxidative Injuries
OR  Oxidative Cleavage OR Cleavage, Oxidative OR Oxidative Cleavages OR
Oxidative DNA Damage OR DNA Damage, Oxidative OR ~ Damage, Oxidative
DNA OR Oxidative DNA Damages OR DNA Oxidative Damage OR DNA
Oxidative Damages OR Damage, DNA Oxidative OR Oxidative Damage, DNA OR
Oxidative and Nitrosative Stress OR Oxidative Nitrative Stress OR Nitrative Stress,
Oxidative OR Oxidative Nitrative Stresses OR Stress, Oxidative Nitrative OR Nitro-
Oxidative Stress OR Nitro Oxidative Stress OR Nitro-Oxidative Stresses OR Stress,
Nitro-Oxidative OR Stresses, Nitro-Oxidative)))

134 results

Google Scholar

oxidative stress AND children AND dental caries

100 results

Open Grey

oxidative stress AND children AND dental caries

0 results
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Supplement 2: Studies excluded and reasons for exclusions.

Children with dental abscess as exposure were excluded, because it was not possible to
determine that the cause of this condition was dental caries in the study “Comparison of Salivary
Antioxidants in Children with Primary Tooth Abscesses before and after Treatment in Comparison
with Healthy Subjects”. Also, the study “Salivary enzymatic antioxidant activity and dental caries: A
cross-sectional study” was excluded because it involved a different dichotomization approach for
grouping the children as with dental caries or caries-free. In addition, two articles had duplicate data
(“Evaluation of Flow Rate, pH, Buffering Capacity, Calcium, Total Proteins and Total Antioxidant
Capacity Levels of Saliva in Caries Free and Caries Active Children: An In Vivo Study” and

“Estimation of total antioxidant capacity levels in saliva of caries-free and caries-active children”).

Dodwad R, Betigeri AV, Preeti BP. Estimation of total antioxidant capacity levels in saliva of caries-
free and caries-active children. Contemp Clin Dent. 2011 Jan;2(1):17-20. doi: 10.4103/0976-
237X.79296. PMID: 22114448; PMCID: PMC3220168.

Preethi BP, Reshma D, Anand P. Evaluation of Flow Rate, pH, Buffering Capacity, Calcium, Total
Proteins and Total Antioxidant Capacity Levels of Saliva in Caries Free and Caries Active Children:
An In Vivo Study. Indian J Clin Biochem. 2010 Oct;25(4):425-8. doi: 10.1007/s12291-010-0062-6.
Epub 2010 Sep 14. PMID: 21966118; PMCID: PMC2994560.

Vahabzadeh Z, Hashemi ZM, Nouri B, Zamani F, Shafiee F. Salivary enzymatic antioxidant activity
and dental caries: A cross-sectional study. Dent Med Probl. 2020 Oct-Dec;57(4):385-391. doi:
10.17219/dmp/126179. PMID: 33448164.

Zarban A, Ebrahimipour S, Sharifzadeh GR, Rashed-Mohassel A, Barkooi M. Comparison of Salivary
Antioxidants in Children with Primary Tooth Abscesses before and after Treatment in Comparison
with Healthy Subjects. Asian Pac J Cancer Prev. 2017;18(12):3315-3318.



Supplement 3: Characteristics of the included studies.
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Study Country Study Desing No. children Exposure/control Results Limitations Conflict of Funding
Identification (ages) interests
Araujo et al, Brazil Cross-sectional 120 children | Early, moderate and | Malondialdehyde (MDA): Not reported None Study was
2020 study (1 to 3 years | advanced caries lesion | Children with early caries supported by
old) according to the ICCMS™ | lesion or caries-free showed Fundacgdode
criteria/caries-free lower MDA levels than Amparo a
others groups (p < 0.001). Pesquisa do

9 ICCMS™: International
Caries Classification and
Management System
methods for staging of the
caries process and enabling
dentists to manage caries

The oxidative damage was
evaluated by the Substances
Reactive to Thiobarbituric
Acid (TBARS) method.
TBARS was determined as
described by Buege and
Aust in 1978.

Uric Acid (UA): Children
with advanced caries lesion
showed higher UA levels
than others groups (p <
0.001). Early caries lesion
showed similar results than
caries-free (p > 0.05). A
commercial kit (Labtest
Diagndstica  SA, MG,
Brazil) was used to
determine UA in 20 uL of
saliva by means of the

enzymatic ~ method  of
Trinder.

Superoxide Dismutase
(SOD):  Children  with

advanced caries lesion
showed higher SOD levels
than others groups (p <
0.001). Early caries lesion
showed similar results than
caries-free (p > 0.05). SOD
activity was determined

Estado de Sao
Paulo (FAPESP,
grant

#2016/22180-9).
Partially financed
by Conselho

Nacional de
Desenvolvimento
Cientifico e
Tecnol6gico

(CNPq, grant
#302526/2016-1).
Coordenacdo de
Aperfeigoamento
de Pessoal de
Nivel Superior -
Brasil

(CAPES) -
Finance Code
001, and UNESP-
PROPG/PROPE
(Edital 12/2019).
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in saliva by the Maklund
method.

Total antioxidant capacity
(TAC):  Children  with
advanced caries lesion
showed higher TAC levels
than others groups (p <
0.001). Early caries lesion
showed similar results than
caries-free (p > 0.05).
Salivary TAC was
evaluated by the antioxidant
power of iron reduction
(FRAP assay).

*Positive correlation there
was between TAC, SOD
and UA, and severity of
caries lesion. On the other
hand, negative correlation
there was between MDA
and severity of caries
lesion.

Salivary Flow
(unstimulated): Salivary
flow rate  was not
significantly different
among the groups. Salivary
flow was determined by the
total value of each sample
collected (ml) during 5
minutes, and the results
were expressed in ml/min.

Total Protein
Concentration:  Children
with advanced caries lesion
showed higher levels than
others groups (p < 0.001).
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Early caries lesion showed
similar results than caries-
free (p > 0.05). Protein was
quantified in 20 wul saliva
aliquots using the by Lowry
method.

Banda et al., 2016 India Cross-sectional 60 children (6 | Caries-active (number of | Total antioxidant level | Stricter  standardization None None
study to 12 years | decayed teeth >4) /caries- | (TAL): Children  with | protocol including same
old) free caries-active showed higher | dietary pattern would
TAL levels than caries-free | give an in  depth
groups (p < 0.0001). | knowledge of the
1 dmft (d = decayed, m = | Phosphomolybdenum vagaries in antioxidant
missing, f = filled, t = teeth) | method was used for | variations. Unable to
score estimation of salivary TAL. | differentiate the source of
antioxidants whether it is
host or pathogen in
*Positive correlation | origin. Stricter
between decayed missing | standardized protocol to
filled teeth scores (dmft) pin point the exact reason
and TAL. of variation in antioxidant
levels,
e.g., Children having
same diet would help.
Small sample size.
Silvaetal., 2016 Brazil Cross-sectional 60 children (0 | Severe early childhood | MDA: Salivary MDA Not reported None CAPES-PROAP

study

to 3 years old)

caries (S-ECC)/ caries-free

levels were significantly
lower (p < 0.0001) in the S-
ECC group than caries-free
group. MDA was evaluated
by the method
thiobarbituric acid-reactive
substances (TBARS),

AU: Salivary uric acid
values were significantly
increased (p < 0.0001) in S-
ECC group than caries-free
groups. Uric acid was
determined in saliva using a

and Programa de
Pos-Graduacéo
em Ciéncia
Odontoldgica
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commercial kit (Labtest
Diadgnéstica SA, MG,
Brazil) based on enzymatic
Trinder method.

SOD: SOD activity was
significantly higher in S-
ECC (p < 0.05) when
compared to the caries-free
group. SOD activity was
determined in saliva by the
method of Maklund based
on the inhibition of the
pyrogallol autoxidation.

TAC: TAC in saliva was
significantly higher (p <
0.05) in S-ECC group
compared to the caries-free
group. Salivary  total
antioxidant capacity was
assessed by ferric reducing
antioxidant power (FRAP)
assay.

Total Protein
Concentration:  Salivary
total protein was

significantly higher (p <
0.01) in the S-ECC group
when compared to CF
group. Protein was
measured by the method of
Lowry, Rosebrough, Farr,
and Randall.

Farghaly et al.,
2013

Brazil

Cross-sectional
study

46 children (4
to 6 years old)

Dental caries/caries-free

Peroxidase: Not changes
were observed in the
peroxidase activity (p =
0.425) among the groups
studied. Total salivary
peroxidase activity was
determined by the assay

The presence of lesions
of white spot, as the
saliva collection was not
performed. Considering
the data epidemiological
factors of tooth decay, the
number of children with

Not reported

Not reported
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proposed by Chandra et al.,
1977 later modified by
Anderson, 1986 using the

lactoperoxidase as standard.

Total Protein
Concentration: Not
changes were observed in
the concentration of total
protein (p=0.427) between
the groups. Total protein
was assessed by Lowry
method.

Salivary flow (stimulated):
Children with cavities of
dental caries had lower
salivary flow compared
with children free of caries
(p = 0.046). Total saliva
collection was mechanically
stimulated by parafilm
chewing.

carious lesions assessed
in the study is not
adequate for conclusions
about the effect of gender
on development of dental
caries. In addition, due to
the multifactorial nature
of tooth decay, elements
such as lifestyle, habits
hygiene, dietary patterns,
exposure to fluorides and
behavioral aspects should
also be taken into
consideration.

Geethika et al.,
2019

India

Cross-sectional
study

20 children (<
5 years old)

ECC/non-ECC

SOD: SOD activity was
significantly higher in ECC
(p < 0.05) when compared
to the non-ECC group. The
estimation of SOD enzyme
activity was carried out by
the Beauchamp and
Fridovich methods.

Not reported

None

None

Hegde et al., 2008

India

Cross-sectional
study

60 children (<
5 years old)

60 children (6
to 12 years
old)

ECC/control
Rampant caries/control

Nitric Oxide (NO): The
mean nitrite levels of both
the control groups were
higher when compared with
the study groups, which was
statistically significant.
Estimation of salivary nitric
oxide was measured by the
concentration of its stable
metabolite  nitrite  using
Classical Griess Reaction.

Not reported

Not reported

Not reported
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Salivary Flow
(unstimulated): The
difference was not
statistically significant

between the groups.

Hegde et al., 2009 India Cross-sectional 50 children (< | ECC/control TAC: TAC in saliva was Not reported Not reported Not reported
study 5 years old) Rampant caries/control significantly higher (p <
0.05) in both groups with
50 children (6 dental caries compared to
to 12 years the control groups. The
old) TAC of saliva was
evaluated using the
spectrophotometric assay.
Jurczak et al., Poland Cross-sectional 81 children (1 | Initial stage decay, termed | TAC: TAC in saliva was Not reported None This study was

2017

study

to 5 years old)

non-cavitated (ICDAS 1
and 2), and extensive decay,
termed cavitated lesions
(ICDAS 5 and 6)/ caries-
free

1 ICDAS: International
Caries Detection and
Assessment System

significantly higher (p <
0.001) in both groups with
dental caries compared to
the control groups. The
ICDAS 1 and 2 was
significantly higher (p <
0.001) than the ICDAS 5
and 6. Determination of
salivary TAC as the
reduction of Fe3+ ions was
performed using Benzie and
Strain’s method.

Total Protein
Concentration: Inter-group
differences in  salivary
protein concentrations were
statistically significant. The
protein concentrations of
the samples were
determined using a
bicinchoninic acid assay kit
(Sigma-Aldrich, USA), as
described by Smith.

supported by the
National Research
and Development
Center
MNISW/2016/DI
R/181/NN,
Poland) within the
framework of the
project ‘Best of
the Best!”
Operational
Program
Knowledge
Education
Development
2014-2020. The
study was also
supported by
Jagiellonian
University
Programs No.
K/zZDS/

005485,
/Z2DS/005484, and
K/DSC/001959.
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Kumar et al.,
2011

India

Cross-sectional
study

100 children
(3 to 5 years
old)

S-ECC/ caries-free

TAC: TAC in saliva was
significantly higher (p <
0.05) in S-ECC group
compared to the caries-free
group. Total antioxidant
capacity of saliva was
measured using antioxidant
assay kit. The antioxidant
assay kit was provided by
Cayman Chemical
Company, Ann  Arbor,
USA.

*A statistically significant
linear regression was seen
between the TAC and the

dmft score (R2=0.93, F =
128.92, P < 0.001).

Not reported

Not reported

Not reported

Mahjoub et al.,
2014

Iran

Cross-sectional
study

80 children (3
to 5 years old)

S-ECC with dmfs > 4 (age

3),>5 (age 4) or > 6 (age
5)/ caries-free (dmfs = 0)

7 dmfs (d = decayed, m
missing, f = filled,

surface) score

S

TAC: The mean TAC in
saliva samples from
children with S-ECC was
significantly greater than in
the group without caries (p
= 0.025). TAC was
measured by the FRAP
(ferric-reducing antioxidant
power) method and total
protein in  unstimulated
whole saliva was evaluated
spectrophotometrically.

*There was a positive
correlation between salivary
TAC and dmfs scores in S-
ECC children by Pearson’s
correlation test (r = 0.725, p
< 0.001).

Total Protein
Concentration: The mean
total protein in the saliva of
children with S-ECC was
significantly greater than in

The
study

limitation of the
was that, ethically,

we could not completely

match

the nutritional

program the day before
sampling and also the
fasting period of more
than 1 h before saliva
sampling, because of the
low age of the children in
the two groups.

None

This project was
financially

supported by the
Vice Chancellery
of Research and
Technology of

Babol University
of Medical
Sciences  (grant

No. 6131228).
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the caries-free group (p =
0.033). Total protein was
measured by the Bradford
method.

Muchandi et al.,
2015

India

Cross-sectional
study

50 children (3
to 5 years old)

S-ECC/ caries-free

TAC: TAC in saliva was
significantly higher (p <
0.05) in S-ECC group
compared to the caries-free
group. The TAC was done
using an antioxidant assay
with the help of a
spectrophotometer at
wavelength 532 nm
proposed by Koracevic et
al., 2001.

pH: Mean salivary pH in
group  caries-free  was
higher as compared to the
average salivary pH level in
group S-ECC. This
difference in the average
salivar pH in the two groups
was found to be statistically
significant ~ (p-value <
0.0001). pH determination
of saliva samples using pH
indicator ~ paper  strips
(Qualigens, Glaxo India
Ltd, Mumbai, India) was
due in the process.

Not reported

None

None

Pandey et al.,
2015

India

Cross-sectional
study

60 children (7
to 10 years
old)

Caries active (DMFS/dfs
>5)/ caries-free

TAC: TAC in saliva was
significantly higher (p <
0.05) in S-ECC group
compared to the caries-free
group, independently of the
sex (male/female). Salivary
antioxidant activity was

measured with a
spectrophotometer.
Salivary flow

(unstimulated): The

Not reported

None

None
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difference was not
statistically significant
between the groups. Saliva
samples were collected into
a preweighed tube during a
5-min period. After
collection, the tube was
weighed again, and the flow
rate calculated.

pH: The difference was not
statistically significant
between the groups. pH was
measured by a manual pH
meter

Buffer  capacity: The
difference was not
statistically significant
between the groups. Buffer
capacity was determined by
quantitative test using a
hand-held pH meter
method.

Total Protein
Concentration: in saliva
was significantly higher (p
< 0.05) in S-ECC group
compared to the caries-free
group, independently of the
sex (male/female). The total
protein a levels of the
samples were measured by
autoanalyzer. Measurement
of protein content was
based on biuret method.

Calcium: Calcium in saliva
was significantly higher (p
< 0.05) in S-ECC group
compared to the caries-free
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group, independently of the
sex (male/female). The
calcium levels of the
samples were measured by
autoanalyzer. Salivary
calcium concentration was
measured by Arsenazo-III
method.

Prabhakar et al.,
2009

India

Cross-sectional
study

60 children (7
to 10 years
old)

Caries active children
having at least five decayed
tooth surfaces/ caries-free

TAC: TAC in saliva was
significantly higher (p <
0.05) in caries active group
compared to the caries-free
group, independently of the
sex (male/female). Total
salivary antioxidant levels
were estimated by using a
spectrophotometer.

Salivary flow
(unstimulated): Flow rate
were slightly decreased in
caries  active  children
compared to caries-free
children. The flow rate of
saliva was estimated by
asking children to spit into
the  preweighed plastic
cylinders for 5 minutes.
These plastic  cylinders
(containing saliva) were
then weighed and the flow
rate  was calculated in
gm/ml  which is almost
equivalent to ml/min.

pH: pH was slightly
decreased in caries active
children ~ compared to
caries-free children. pH of
saliva was measured by
using manual pH meter.

Not reported

Not reported

Not reported
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Buffer capacity: Buffering
capacity  were  slightly
decreased in caries active
children  compared to
caries-free children.
Buffering capacity of saliva
(by Ericsson method 1959).

Total Protein
Concentration: The total
protein increased

significantly in caries active
children. Estimation of
total protein was done by
autoanalyzer which works
on the principle of atomic
absorption
spectrophotometer.

Calcium: Total calcium
decreased significantly in
caries  active  children.
Estimation of calcium was
done by autoanalyzer which
works on the principle of
atomic absorption
spectrophotometer.

Pyati et al., 2018

India

Cross-sectional
study

100 children
(6 to 12 years
old)

Caries active (DMFS/dfs
>5)/ age and sex matched
caries--free

TAC: TAC levels were
increased in caries active
children ~ compared to
caries-free (p < 0.05).
Salivary TAC was
estimated by
spectrophotometric method.

MDA: MDA levels were
increased in caries active
children  compared to
caries-free controls (p <
0.05). Salivary MDA was
estimated by Thiobarbituric

Not reported

Not reported

Not reported
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acid (TBA) method.

*As the DMFS/ dfs score
increases, levels of salivary
MDA and TAC also
increase, but this correlation
was statistically not
significant (p > 0.05).

Salivary flow
(unstimulated): The levels
of salivary flow rate, were
decreased in caries active
children when compared to
caries-free  controls and
these changes were
statistically significant (p <
0.05). The plastic cylinders
containing saliva were then
weighed & the flow rate
was calculated.

pH: The levels of pH, were
decreased in caries active
children when compared to
caries-free  controls and
these changes were
statistically significant (p <
0.05). Salivary pH was
estimated by using the
digital pH meter (ELICO
Ltd., Hyderabad, India.).

Buffer capacity: The mean
value of salivary buffering

capacity was decreased in
cases when compared to
controls, but the difference
was statistically not
significant (p = 0.08).
Salivary buffering capacity
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was estimated by Ericsson
method (1959).

Total Protein
Concentration: The values
of salivary total protein
increased in caries active
children when compared to
caries-free  controls and
these changes were
statistically significant (p <
0.05). Salivary total protein
was estimated by Biuret
method.

Shaki et al., 2020

Iran

Cross-sectional
study

80 children (3
to 5 years old)

Caries active/ caries-free
(dmft=0)

TAC: TAC levels were
increased in caries active
children  compared to
caries-free (p < 0.05). The
total antioxidant capacity of
saliva was determined by
measuring the ability of
plasma to reduce Fe3+ to
Fe2+ using the Ferric
reducing antioxidant power
(FRAP) test.

pH: Mean salivary pH in
caries active group was
lower in comparison with
caries-free group. pH of
saliva was measured by
using commercial pH meter
(paper strip manufactured
by MERCK, Germany).

Total Protein
Concentration:  Salivary
total protein concentration
was significantly higher (p
< 0.01) in the caries active
group when compared to
caries-free group. Protein

Detection of dental caries
was done by using dental
mirror and explorer while
radiographic examination
was not  performed
because of lack of
instruments and
impossibility of using
them in the place. Dental
caries was identified only
with clinical diagnosis.

None

This study
supported by a
grant from the
Research Council
of  Mazandaran
University of
Medical Sciences,
Sari, lran (grant
number: 2916).
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content was determined in
saliva samples with
Bradford method.

NO: Salivary nitric oxide
levels were significantly
lower (p < 0. 001) in the
group of children caries
active compared to caries-
free group. Nitric oxide was
evaluated by using the
commercial kits based on
the Griess reagent.

Subramanyam et
al., 2018

India

Cross-sectional
study

150 children
(mean  ages
5.46)

ECC/non-ECC

MDA: The MDA levels
were  not  statistically
difference (p > 0.05).
MDA levels were estimated
by Buege and Aust method
by using thiobarbituric acid.

The study did not assess
the correlation between
oral hygiene levels and
MDA levels in children
with ECC, which is the
limitation of the study.

None

None

Syed et al., 2016

India

Cross-sectional
study

100 children
(6 to 12 years
old)

Caries-free  (dmft=0) /
caries-active (dmft >3)

NO: The salivary nitric
oxide level of the caries-
free group was found to be
significantly higher than the
caries-active group (p =
0.000). The nitric oxide
concentration was
measured as total nitrates
and nitrites by the Griess
reaction method (Green et
al. 1982).

Not reported

None

None

Tulunoglui et al.,
2006

Turkey

Cross-sectional
study

40 children (7
to 10 years
old)

Caries active as at least five
decayed tooth surface
requiring restoration/ caries-
free (dmfs=0)

TAC: TAC values were
not statistically difference

(p > 0.05). Total salivary
antioxidant activity was
measured with an
autoanalyser  (Technicon
RAXT, USA).

Salivay flow

(unstimulated): ~ Salivary
flow rates were almost

Not reported

Not reported

Not reported
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the same between the
groups. The saliva was
collected into a preweighed
tube on ice during a 5-

min period. After
collection, the tube was
weighed again and the flow
rate calculated.

pH: pH values were higher
in the caries active group
but the differences were not
statistically significant
(p>0.05). The pH was
measured by a manual pH
meter (Hanna Instruments,
Kehl am Rhein, Germany).

Buffer capacity: Buffer
capacity values were higher
in the caries active group
but the differences were not
statistically significant (p >
0.05). The buffer capacity
was determined by the
method of Ericsson
modified for smaller
volumes.

Total Protein
Concentration: Total
protein values were higher
in the caries active group
but the differences were not
statistically significant
(p>0.05). The total protein
levels of the samples were
measured by auto analyser
(Syncron CX7, Beckman
Coulter, USA). The
principle of the total protein
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assay was based on the
biuret method and included
alkaline copper reagent.

Calcium: The salivary
concentration of calcium
was significantly higher in
the caries-free group (p<
0.05). The calcium levels of
the samples were measured
by auto analyser (Syncron
CX7, Beckman Coulter,
USA). The salivary calcium
concentration was measured
by the Arsenazo-Ill method
(Sigma-Aldrich, St Louis,
MO, USA).




Supplement 4: Risk of bias of individual studies.

Study Identification Selection Comparability Outcome Total Risk of bias
(5 stars) (2 stars) (3 stars) (10 stars)
Avraujo et al., 2020 4 2 3 9 Low risk of bias
Banda et al., 2016 4 2 3 9 Low risk of bias
Silvaetal., 2016 4 2 3 9 Low risk of bias
Farghaly et al., 2013 3 1 3 7 Low risk of bias
Geethika et al., 2019 4 1 3 8 Low risk of bias
Hegde et al., 2008 3 2 3 8 Low risk of bias
Hegde et al., 2009 3 2 3 8 Low risk of bias
Jurczak et al., 2017 4 2 3 9 Low risk of bias
Kumar et al., 2011 3 2 3 8 Low risk of bias
Mahjoub et al., 2014 4 2 3 9 Low risk of bias
Muchandi et al., 2015 4 1 3 8 Low risk of bias
Pandey et al., 2009 3 2 3 8 Low risk of bias
Prabhakar et al., 2009 4 2 3 9 Low risk of bias
Pyati etal., 2018 5 2 3 10 Low risk of bias
Shaki et al., 2020 4 2 3 9 Low risk of bias
Subramanyam et al., 2018 3 1 3 7 Low risk of bias
Syed et al., 2016 4 2 3 9 Low risk of bias
Tulunoglui et al., 2006 3 2 3 8 Low risk of bias

The risk of bias was performed by Newcastle Ottawa Scale (NOS) instrument for observational studies (cohort and case-control) and by the
modified version of NOS for cross-sectional studies. Regarding the risk of bias, individual studies were assessed as low risk (> 7 stars) or high risk

(< 7 stars).
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Supplement 5: Forest plot of salivary parameters.

Dental caries Control

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CI
1.12.1 Female
Pandey etal, 2015 0.23 009 15 0299 012 15 18.2% -0.63[1.37,0.10] e
Frabhakar et al., 2009 346 043 18 378 074 18 185% -0.51[1.24,0.21] -
Tulunoglui et al., 2006 0.269 0.048 10 0.27 007 10 128% -0.02 [-0.89, 0.86] T
Subtotal (95% Cl) 40 40  49.5% -0.43 [-0.87, 0.02] . -
Heterogeneity: Tau?=0.00; Chi®=1.20, df =2 (P =0.55); F=0%
Testfor averall effect Z=1.88 (P = 0.06)
1.12.2 Male
FPandeyetal, 2015 0302 008 19 031 041 15 19.2% -0.09[-0.80,0.63] I
Frabhakar et al., 2009 376 118 15 383 0584 18 19.2% -0.07 [-0.78, 0.65] .
Tulunoglui et al, 2006 0318 0.06 10 0379 0.1 10 12.0% -0.66 [-1.57,0.25] —
Subtotal (95% Cl) 40 40  50.5% -0.22 [-0.66, 0.23] -
Heterogeneity: Tau?=0.00; Chi*=1.21, df =2 (P =0.54); F=0%
Testfor averall effect 2= 095 (P = 0.34)
Total (95% CI) 80 80 100.0% -0.32 [-0.63, -0.01] <

t t

Heterogeneity: Tau®= 0.00; Chi®= 2.86, df=8{P=072), F=0%
Testfor overall effect: £=2.00 (P = 0.048)
Testfor subgroup differences: Chi*= 045 df=1 (P=050), F=0%

2 a0 1z
Favours control  Favours dental caries
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Suppl. 5. A: Forest plot of meta-analysis investigating salivary flow rate unstimulated (ml/min) in dental caries versus control
by gender subgroups. Cl= Confidence Interval, and IV= Inverse Variance method. The forest plot shows reduced salivary

flow rate in the dental caries group. The subgroups were not statistically different.

Dental caries Control

Std. Mean Difference

Std. Mean Difference

Study or Subgroup Mean SD Total Meam SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.13.1 Female

Pandeyetal, 2015 6.04 0453 15 715 076 15 123% -1.65[-2.49,-0.80] —
FPrabhakar et al., 2009 T.07 043 15 715 015 18 12.8% -0.24 [-0.96, 0.48] T
Tulunoglui et al., 2006 Tl 0.2 10 7.26 0.45 10 121% -0.22 [-1.10, 0.66] T
Subtotal (95% C1) 40 40 37.1% -0.69 [-1.60, 0.22] ’
Heterogeneity: Tau®= 0,47, Chi®=7.53, df= 2 (F=0.02), F=73%

Testfor overall effect Z=150(F=0.13)

1.13.2 Male

FPandeyetal, 2015 6.02 0.54 15 747 052 18 11.9% -2.11 303, -1.149] —_
FPrabhakar et al.,, 2009 T.24 045 15 7.28 0.34 18 12.8% -010[0.81, 0.62] -
Tulunoglui et al., 2006 7.22 033 10 7.03 043 10 12.0% 047 [0.42,1.37] T
Subtotal (95% Cl) 40 40 36.8% -0.57 [-2.00, 0.87] -~
Heterogeneity: Tau®=1.43; Chi®= 1765, df=2 (P = 0.0001), F= 89%

Testfor overall effect: Z=0.77 (P=0.44)

1.13.3 Both gender

Muchandietal, 2015 6.42 034 25 746 037 25 124% -2.88 [3.69,-2.07] —
Pyatietal, 2018 6.64 0.54 50 747 045 50 13.7% -1.66 [2.11,-1.20] =
Subtotal (95% Cl) 75 75 26.1% -2.22 [-342,1.03] -
Heterogeneity: Tau®= 0.64; Chi®*= 668, df=1 (P=0010); F=85%

Testfor overall effect: 2= 3.64 (F = 0.0003)

Total (95% CI) 155 155 100.0% -1.05[-1.82, -0.28] "

Heterogeneity: Tau®=1.07; Chi®= 59.38, df=7 (P = 0.00001); F= 83%

Testfor overall effect: £= 268 (P =0.007)

Test for subaroup differences: Chi*= 4.67, df= 2 (P=0.10), F=57.

2%

4 2 0 2 4
Favours control  Favours dental caries

Suppl. 5. B: Forest plot of meta-analysis investigating pH in dental caries versus control by gender subgroups. Cl=
Confidence Interval, and IVV= Inverse Variance method. The forest plot shows reduced pH levels in the dental caries group.

The subgroups were not statistically different.
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Dental caries Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Meam SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.14.1 Female
Pandeyetal, 2015 436 048 15 488 05 15 16.9% -1.23[2.02,-0.44] —
FPrabhakar et al., 2009 532 04 15 544 043 18 18.0% -0.28 [1.00, 0.44] =
Tulunoglui et al., 2006 462 045 10 508 045 10 14.9% -0.90 [-1.83, 0.03] -]
Subtotal (95% C1) 40 40  49.8% -0.78 [-1.36, -0.19] "

Heterogeneity: Tau®=0.10; Chi®= 3148, df= 2 (F=0.21), F=37%
Testfor overall effect: £= 2 60 (P =0.005)

1.14.2 Male

Pandeyetal, 2015 4.43 0453 15 4725 0451 15 167% -1.37 218, -0.57] —
Prabhakar et al,, 2009 53 076 15 539 0.44 15 181% -0.14 [-0.86, 0.58] T
Tulunoglui et al., 2006 533 07 1m 501 07 10 155% 0.44[-0.45,1.33] T
Subtotal (95% Cl) 40 40 50.2% -0.37 [1.37, 0.64] -

Heterogeneity: Tau®=0.63; Chi®= 8.48, df=2 (P=0.009); F=79%
Testfor overall effect: Z=0.71 (P=0.48)

Total (95% CI) 80 80 100.0% -0.58 [-1.13, -0.03] ‘
Heterogeneity: Tau?= 0.30; Ghi*= 13.689, df= 5 (P = 0.02); F= 4% 54 52 7 é j‘
Testfor overall effect 2= 2.08 (P = 0.04) Favours control Favours dental caries

Test for subaroup differences: Chif= 048, df=1 (P=0449), F=0%

Suppl. 5. C: Forest plot of meta-analysis investigating buffer capacity (mg/dl) in dental caries versus control by gender
subgroups. Cl= Confidence Interval, and IVV= Inverse Variance method. The forest plot shows reduced buffer capacity in the
dental caries group. The subgroups were not statistically different.

Dental caries Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% Cl IV, Random, 95% CI
1.15.1 Female
FPandeyetal, 2015 223 0 19 329 087 19 17.7% -116 [1.94,-0.38] —
Frabhakar et al., 2008 g.08 209 15 B.6A 166 18 20.3% -0.30[-1.02,0.43] T
Tulunoglui et al., 2006 232 07 1m0 318 16 10 136% -0.67 [-1.57,0.24] T
Subtotal (95% Cl) 40 40  51.6% -0.69 [1.21, -0.18] <

Heterogeneity: Tau®=0.04; Chi*= 2.81, df= 2 {P=0.28); F= 20%
Testfor overall effect: Z=2.63 (P =0.008)

1.15.2 Male

Fandeyetal, 2015 1.99 0458 14 33 102 15 16.0% -1.54 [-2.36,-0.71] —
Prabhakar et al,, 2009 741 189 14 29 129 15 18.8% -0.87 [1.63,-0.12] —
Tulunoglui et al., 2006 238 04 10 359 23 10 136% -0.69 [-1.60, 0.22] -
Subtotal (95% CI) 40 40  48.4% -1.04 [-1.53, -0.55] <

Heterogeneity: Tau®=0.01; Chi®= 213, df =2 (P =0.34); F= 6%
Testfor overall effect Z=4.15 (P = 0.0001)

Total (95% CI) 80 80 100.0% -0.86 [-1.21, -0.51] L
Heterogeneity: Tau?= 0.03; Chi®= 576, df =5 (P=0.33); F=13% 54 =2 D é i
Testforoverall effect Z= 4.78 (P < 0.00001) Favours control Favours dental caries

Testfor subgroup differences: Chi®=0.92, df=1{P=0.34), F=0%

Suppl. 5. D: Forest plot of meta-analysis investigating calcium (mg/dl) in dental caries versus control by gender subgroups.
Cl= Confidence Interval, and V= Inverse Variance method. The forest plot shows reduced calcium levels in the dental
caries group. The subgroups were not statistically different.
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Supplement 6: Summary of findings and certainty of evidence.

Summary of findings and certainty of evidence: Primary Outcome

Salivary biomarkers associated with oxidative stress in children with dental caries

Patient or population: Children up to 12 years-old
Intervention: Dental caries

Comparison: Caries-free

Anticipated absolute effects’

(95% ClI)
Risk with Risk with
caries-free dental caries
Total antioxidant SMﬁiZ:eGrSD 550 o O) Children with dental caries probably
capacity (age) - (133 r?igher o - (8 observational MODERATE results in a large increase in total
(TAC) 3.98 higher) studies) antioxidant capacity.
Total antioxidant SMﬁigfe“rSD 170 OP@()  Ohren it denal cares pobatly
capacity (gender) - (0.56 higher to - (3 observational MODERATE results in a large increase in total
(TAC) 1.39 higher) studies) antioxidant capacity.
SMD 0.9 SD . . .
. 310 Children with dental caries may result
Malonlc\i/:aDlzehyde - @ GLOI‘:JIvev;r o - (3 observational 6600 in little to no difference in
( ) DOt studies) Low malondialdehyde biomarker.
0.88 higher)
SMD 16.51 SD . . .
Malondialdehyde lower 120 . o000 Chlldren wnh deptal caries may result
tein) (MDA) - (29.02 lower to - (2 observational LOW in a reduction in malondialdehyde
(pro ) studies) (protein).
4 lower)
SMD 5.83 SD . . '
. . 120 Children with dental caries may result
DI Sup:eroxuéeOD - (4 2 Ilg\';/:rr o - (2 observational ®$OO in little to no difference in superoxide
ismutase ( ) o studies) Low dismutase biomarker.
16.25 higher)
Superoxide SMﬁisi?:rSD 80 oe00 Children with dental caries may
Dismutase - 0.01 r?igher o - (2 observational Low increase superoxide dismutase
(protein) (SOD) 10.18 higher) studies) (protein).

S'\:ID :‘:D 120 oY) O O Children with dental caries may result
ric Acl = - observational in little to no difference in uric aci
Uric Acid (UA @ Zg?owerto 2 ob ional in littl diff in uric acid
o studies) Low biomarker.

12.3 higher)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

Cl: Confidence interval; SMD: Standardised mean difference




67

Summary of findings and certainty of evidence: Secondary Outcome

Salivary parameters in children with dental caries

Patient or population: Children up to 12 years-old
Intervention: Dental caries

Comparison: Caries-free

Anticipated absolute effects”

(95% Cl)
Risk with Risk with
caries-free dental caries
Total protein SMﬁig::rSD 346 OO@(  Chidrenvih denal caries pobably
concentration - (027 higher to - (7 observational results in a large increase in total
(age) 1..69 hi%her) studies) MODERATE protein concentration.
Total protein SMﬁigﬂrSD 160 @@ Chidrenvih denal caries pobably
concentration - (0.45 higher to - (3 observational results in a large increase in total
(gender) 1 1 higher) studies) MODERATE protein concentration.
Salivary flow SM[I)o(\)n.lZf o 160 00 Children with dental caries may result
rate = (0.63 lower to - (3 observational LOW in a slight reduction in salivary flow
(unstimulated) 0.01 lower) studies) rate.
SMD 1.05 SD 310
oH i lower i (5 observational @@@O Chlldren.wnh dental caries p.robably
(1.82 lower to . MODERATE results in a large reduction in pH.
0.28 lower) studies)
SMD 0.58 SD 160
. lower . DO  Children with dental caries results in a
Buffer capacity ) (1.13 lower to ) @ obseryanonal LOW slight reduction in buffer capacity.
0.03 lower) studies)
SMD 0.86 SD 160
Calcium i lower i (3 observational Y1) Chlldrgn with dental caries probaply
(1.21 lower to studies) MODERATE  results in a large reduction in calcium.
0.51 lower)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

CI: Confidence interval; SMD: Standardised mean difference

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect
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expert reviewers to assess the scientific quality of the paper. The Editor is responsible for the final decision
regarding acceptance or rejection of articles. The Editor's decision is final. Editors are not involved in decisions
about papers which they have written themselves or have been written by family members or colleagues or which
relate to products or services in which the editor has an interest. Any such submission is subject to all of the
journal's usual procedures, with peer review handled independently of the relevant editor and their research
groups. More information on types of peer review.

REVISED SUBMISSIONS

When submitting the revised manuscript, please make sure that you upload the final version of the paper with the
changes highlighted. Please remove the old version(s) of the manuscript before submitting the revised version.
Use of word processing software
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hyphenate words. However, do use bold face, italics, subscripts, superscripts etc. When preparing tables, if you
are using a table grid, use only one grid for each individual table and not a grid for each row. If no grid is used,
use tabs, not spaces, to align columns. The electronic text should be prepared in a way very similar to that of
conventional manuscripts (see also the Guide to Publishing with Elsevier). Note that source files of figures, tables
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To minimize unnecessary errors you are strongly advised to use the 'spell-check’' and ‘grammar-check’ functions
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Manuscript Structure

Follow this order when typing manuscripts: Title, Authors, Affiliations, Abstract, Keywords, Main text (Introduction,
Materials & Methods, Results, Discussion for an original paper), Acknowledgments, Appendix, References,
Tables and then Figure Captions. Do not import the Figures or Tables into your text. The corresponding author
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Introduction
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state what was done nor the findings.

Materials and Methods
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and methods were exactly as in a previous paper, it is not necessary to repeat all the details but sufficient
information must be given for the reader to comprehend what was done without having to consult the earlier work.
Authors are requested to make plain that the conditions of animal and human experimentation are as outlined in
the "Ethics" and "Studies on Animals" sections above

Results or Findings

These should be given clearly and concisely. Care should be taken to avoid drawing inferences that belong to the
Discussion. Data may be presented in various forms such as histograms or tables but, in view of pressure on
space, presentation of the same data in more than one form is unacceptable.

Discussion
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name and, if available, the e-mail address of each author.
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As titles frequently stand alone in indexes, bibliographic journals etc., and indexing of papers is, to an increasing
extent, becoming computerized from key words in the titles, it is important that titles should be as concise and
informative as possible. Thus the animal species to which the observations refer should always be given and it is
desirable to indicate the type of method on which the observations are based, e.g. chemical, bacteriological,
electron-microscopic, histochemical, etc. A "running title" of not more than 40 letters and spaces must also be
supplied. A keyword index must be supplied for each paper.

Highlights

Highlights are mandatory for this journal as they help increase the discoverability of your article via search
engines. They consist of a short collection of bullet points that capture the novel results of your research as well
as new methods that were used during the study (if any). Please have a look at the examples here: example
Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please use 'Highlights'
in the file name and include 3 to 5 bullet points (maximum 85 characters, including spaces, per bullet point).
Structured abstract

The paper should be prefaced by an abstract aimed at giving the entire paper in miniature. Abstracts should be no
longer than 250 words and should be structured as per the guidelines published in the Journal of the American
Medical Association (JAMA 1995; 273: 27-34). In brief, the abstract should be divided into the following sections:
(1) Objective; (2) Design - if clinical, to include setting, selection of patients, details on the intervention, outcome
measures, etc.; if laboratory research, to include details on methods; (3) Results; (4) Conclusions.

Keywords

Immediately after the abstract, provide a maximum of 6 keywords, using British spelling and avoiding general and
plural terms and multiple concepts (avoid, for example, 'and', 'of"). Be sparing with abbreviations: only
abbreviations firmly established in the field may be eligible. These keywords will be used for indexing purposes.
Abbreviations

As Archives of Oral Biology is a journal with a multidisciplinary readership, abbreviations, except those universally
understood such as mm, g, min. u.v., w/v and those listed below, should be avoided if possible. Examples of
abbreviations which may be used without definition are: ADP, AMP, ATP, DEAE-cellulose, DNA, RNA, EDTA,
EMG, tris.

Other abbreviations used to improve legibility should be listed as a footnote on the title page as well as being
defined in both the abstract and the main text on first usage. Chemical symbols may be used for elements, groups
and simple compounds, but excessive use should be avoided. Abbreviations other than the above should not be
used in titles and even these should be avoided if possible. Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do not,
therefore, include them on the title page, as a footnote to the title or otherwise. List here those individuals who
provided help during the research (e.g., providing language help, writing assistance or proof reading the article,
etc.) but who did not meet all the criteria for authorship (see Authorship section above). Formatting of funding
sources

List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy]; the Bill &
Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes of Peace [grant
number aaaa).

It is not necessary to include detailed descriptions on the program or type of grants and awards. When funding is
from a block grant or other resources available to a university, college, or other research institution, submit the
name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit
sectors.

Bacterial nomenclature

Organisms should be referred to by their scientific names according to the binomial system. When first mentioned
the name should be spelt in full and in italics. Afterwards the genus should be abbreviated to its initial letter, e.g.
'S. aureus' not 'Staph. aureus'. If abbreviation is likely to cause confusion or render the intended meaning unclear,
the names of microbes should be spelt in full. Only those nhames which were included in the Approved List of
Bacterial Names, Int J Syst Bacteriol 1980; 30: 225-420 and those which have been validly published in the Int J
Syst Bacteriol since 1 January 1980 have standing in nomenclature. If there is good reason to use a name that
does not have standing in nomenclature, the names should be enclosed in quotation marks and an appropriate
statement concerning the nomenclatural status of the name should be made in the text (for an example see Int J
Syst Bacteriol 1980; 30: 547-556). When the genus alone is used as a noun or adjective, use lower case Roman
not italic, e.g.'organisms were staphylococci' and 'streptococcal infection'. If the genus is specifically referred to
use italics e.g. 'organisms of the genus Staphylococcus'. For genus in plural, use lower case roman e.g.
'salmonellae’; plurals may be anglicized e.g.'salmonellas’. For trivial names, use lower case Roman e.g.
'meningococcus’
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Image manipulation

Whilst it is accepted that authors sometimes need to manipulate images for clarity, manipulation for purposes of
deception or fraud will be seen as scientific ethical abuse and will be dealt with accordingly. For graphical images,
this journal is applying the following policy: no specific feature within an image may be enhanced, obscured,
moved, removed, or introduced. Adjustments of brightness, contrast, or color balance are acceptable if and as
long as they do not obscure or eliminate any information present in the original. Nonlinear adjustments (e.g.
changes to gamma settings) must be disclosed in the figure legend.
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+ Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or use fonts that
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TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.

TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of 500 dpi.
Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a low number
of pixels and limited set of colors;

* Supply files that are too low in resolution;

» Submit graphics that are disproportionately large for the content.

Illustration services

Elsevier's Author Services offers lllustration Services to authors preparing to submit a manuscript but concerned
about the quality of the images accompanying their article. Elsevier's expert illustrators can produce scientific,
technical and medical-style images, as well as a full range of charts, tables and graphs. Image 'polishing' is also
available, where our illustrators take your image(s) and improve them to a professional standard. Please visit the
website to find out more.

Tables

Please submit tables as editable text and not as images. Tables should be placed on separate page(s) towards
the end of the manuscript (see Manuscript Structure, above). Number tables consecutively in accordance with
their appearance in the text and place any table notes below the table body. Be sparing in the use of tables and
ensure that the data presented in them do not duplicate results described elsewhere in the article. Please avoid
using vertical rules and shading in table cells.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them in your text
and including a data reference in your Reference List. Data references should include the following elements:
author name(s), dataset title, data repository, version (where available), year, and global persistent identifier. Add
[dataset] immediately before the reference so we can properly identify it as a data reference. The [dataset]
identifier will not appear in your published article.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language styles, such as
Mendeley. Using citation plug-ins from these products, authors only need to select the appropriate journal
template when preparing their article, after which citations and bibliographies will be automatically formatted in the
journal's style. If no template is yet available for this journal, please follow the format of the sample references and
citations as shown in this Guide. If you use reference management software, please ensure that you remove all
field codes before submitting the electronic manuscript. More information on how to remove field codes from
different reference management software.

APA (American Psychological Association) 7th Edition

Text: Citations in the text should follow the referencing style used by the American Psychological Association.
You are referred to the Publication Manual of the American Psychological Association, Seventh Edition, ISBN



https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://webshop.elsevier.com/illustration-services/
https://citationstyles.org/
https://www.mendeley.com/reference-management/reference-manager/
https://service.elsevier.com/app/answers/detail/a_id/26093/
https://service.elsevier.com/app/answers/detail/a_id/26093/
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978-1-4338-0561-5, copies of which may be ordered online or APA Order Dept., P.O.B. 2710, Hyattsville, MD
20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK.

List: references should be arranged first alphabetically and then further sorted chronologically if necessary. More
than one reference from the same author(s) in the same year must be identified by the letters 'a’, 'b’, 'c’, etc.,
placed after the year of publication.

Examples:

Reference to a journal publication:

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a scientific article. Journal of
Scientific Communications, 163, 51-59. https://doi.org/10.1016/j.S¢.2010.00372.

Reference to a journal publication with an article number:

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2018). The art of writing a scientific article. Heliyon, 19,
€00205. https://doi.org/10.1016/j.heliyon.2018.e00205.

Reference to a book:

Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New York: Longman, (Chapter 4).
Reference to a chapter in an edited book:

Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article. In B. S. Jones, & R. Z.
Smith (Eds.), Introduction to the electronic age (pp. 281-304). New York: E-Publishing Inc.

Reference to a website:

Cancer Research UK. Cancer statistics reports for the UK. (2003).
http://www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/ Accessed 13 March 2003.
Reference to a dataset:

[dataset] Oguro, M., Imahiro, S., Saito, S., Nakashizuka, T. (2015). Mortality data for Japanese oak wilt disease
and surrounding forest compositions. Mendeley Data, v1. https://doi.org/10.17632/xwj98nb39r.1.

Reference to a conference paper or poster presentation:

Engle, E.K., Cash, T.F., & Jarry, J.L. (2009, November). The Body Image Behaviours Inventory-3: Development
and validation of the Body Image Compulsive Actions and Body Image Avoidance Scales. Poster session
presentation at the meeting of the Association for Behavioural and Cognitive Therapies, New York, NY.

Data visualization

Include interactive data visualizations in your publication and let your readers interact and engage more closely
with your research. Follow the instructions here to find out about available data visualization options and how to
include them with your article.

Research data

This journal encourages and enables you to share data that supports your research publication where
appropriate, and enables you to interlink the data with your published articles. Research data refers to the results
of observations or experimentation that validate research findings. To facilitate reproducibility and data reuse, this
journal also encourages you to share your software, code, models, algorithms, protocols, methods and other
useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement about the
availability of your data when submitting your manuscript. If you are sharing data in one of these ways, you are
encouraged to cite the data in your manuscript and reference list. Please refer to the "References" section for
more information about data citation. For more information on depositing, sharing and using research data and
other relevant research materials, visit the research data page. Data linking

If you have made your research data available in a data repository, you can link your article directly to the dataset.
Elsevier collaborates with a number of repositories to link articles on ScienceDirect with relevant repositories,
giving readers access to underlying data that gives them a better understanding of the research described.

There are different ways to link your datasets to your article.

When available, you can directly link your dataset to your article by providing the relevant information in the
submission system. For more information, visit the database linking page . For supported data repositories a
repository banner will automatically appear next to your published article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your manuscript, using the
following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053; PDB: 1XFN). Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and processed
data, video, code, software, algorithms, protocols, and methods) associated with your manuscript in a free-to-use,
open access repository. During the submission process, after uploading your manuscript, you will have the
opportunity to upload your relevant datasets directly to Mendeley Data. The datasets will be listed and directly
accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page. Data statement

To foster transparency, we encourage you to state the availability of your data in your submission. This may be a
requirement of your funding body or institution. If your data is unavailable to access or unsuitable to post, you will
have the opportunity to indicate why during the submission process, for example by stating that the research data
is confidential. The statement will appear with your published article on ScienceDirect. For more information, visit
the Data Statement page.
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Online proof correction

To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof corrections
within two days. Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to editing text, you
can also comment on figures/tables and answer questions from the Copy Editor. Web-based proofing provides a
faster and less error-prone process by allowing you to directly type your corrections, eliminating the potential
introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions for
proofing will be given in the e-mail we send to authors, including alternative methods to the online version and
PDF.

We will do everything possible to get your article published quickly and accurately. Please use this proof only for
checking the typesetting, editing, completeness and correctness of the text, tables and figures. Significant
changes to the article as accepted for publication will only be considered at this stage with permission from the
Editor. It is important to ensure that all corrections are sent back to us in one communication. Please check
carefully before replying, as inclusion of any subsequent corrections cannot be guaranteed. Proofreading is solely
your responsibility.

Offprints

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free access to the
final published version of the article on ScienceDirect. The Share Link can be used for sharing the article via any
communication channel, including email and social media. For an extra charge, paper offprints can be ordered via
the offprint order form which is sent once the article is accepted for publication. Both corresponding and co-
authors may order offprints at any time via Elsevier's Author Services. Corresponding authors who have published
their article gold open access do not receive a Share Link as their final published version of the article is available
open access on ScienceDirect and can be shared through the article DOI link.

Statistical analysis

Authors should ensure that the presentation and statistical testing of data are appropriate and should seek the
advice of a statistician if necessary. A number of common errors should be avoided, e.g.: -

* Use of parametric tests when non-parametric tests are required

* Inconsistencies between summary statistics and statistical tests such as giving means and standard deviations
for data which were analysed with non-parametric tests.

* Multiple comparisons undertaken with multiple t tests or non-parametric equivalents rather than with analysis of
variance (ANOVA) or non-parametric equivalents.

* Post hoc tests being used following an ANOVA which has yielded a non-significant result.

* Incomplete names for tests (e.g. stating "Student's t test" without qualifying it by stating "single sample”, "paired"
or "independent sample")

* n values being given in a way which obscures how many independent samples there were (e.g. stating simply
n=50 when 10 samples/measurements were obtained from each of 5 animals/human subjects).

« Stating that P=0.000 (a figure which is generated by some computer packages). The correct statement (in this
case) is P<0.0005.

u Author Inquiries

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from Frequently
Asked Questions to ways to get in touch.
You can also check the status of your submitted article or find out when your accepted article will be published.
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ANEXO B - PRISMA 2020 checklist

Title

1 | Identify the report as a systematic review.

ABSTRACT

Abstract

2 | See the PRISMA 2020 for Abstracts checklist.

INTRODUCTION

Rationale

Describe the rationale for the review in the context of existing knowledge.

Obijectives

Provide an explicit statement of the objective(s) or question(s) the review
addresses.

METHODS

Eligibility criteria

Specify the inclusion and exclusion criteria for the review and how studies were
grouped for the syntheses.

Information
sources

Specify all databases, registers, websites, organisations, reference lists and other
sources searched or consulted to identify studies. Specify the date when each
source was last searched or consulted.

Search strategy

Present the full search strategies for all databases, registers and websites,
including any filters and limits used.

Selection process

Specify the methods used to decide whether a study met the inclusion criteria of
the review, including how many reviewers screened each record and each report
retrieved, whether they worked independently, and if applicable, details of
automation tools used in the process.

Data collection
process

Specify the methods used to collect data from reports, including how many
reviewers collected data from each report, whether they worked independently, any
processes for obtaining or confirming data from study investigators, and if
applicable, details of automation tools used in the process.

Data items

10a

List and define all outcomes for which data were sought. Specify whether all results
that were compatible with each outcome domain in each study were sought (e.g.
for all measures, time points, analyses), and if not, the methods used to decide
which results to collect.

10b

List and define all other variables for which data were sought (e.g. participant and
intervention characteristics, funding sources). Describe any assumptions made
about any missing or unclear information.

Study risk of bias
assessment

11

Specify the methods used to assess risk of bias in the included studies, including
details of the tool(s) used, how many reviewers assessed each study and whether
they worked independently, and if applicable, details of automation tools used in
the process.

Effect measures

12

Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference)
used in the synthesis or presentation of results.

Synthesis
methods

13a

Describe the processes used to decide which studies were eligible for each
synthesis (e.g. tabulating the study intervention characteristics and comparing
against the planned groups for each synthesis (item #5)).

13b

Describe any methods required to prepare the data for presentation or synthesis,
such as handling of missing summary statistics, or data conversions.

13c

Describe any methods used to tabulate or visually display results of individual
studies and syntheses.

13d

Describe any methods used to synthesize results and provide a rationale for the
choice(s). If meta-analysis was performed, describe the model(s), method(s) to
identify the presence and extent of statistical heterogeneity, and software
package(s) used.

13e

Describe any methods used to explore possible causes of heterogeneity among
study results (e.g. subgroup analysis, meta-regression).

13f

Describe any sensitivity analyses conducted to assess robustness of the
synthesized results.
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Reporting bias

14

Describe any methods used to assess risk of bias due to missing results in a

assessment synthesis (arising from reporting biases).
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of
assessment evidence for an outcome.
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of
records identified in the search to the number of studies included in the review,
ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were
excluded, and explain why they were excluded.
Study 17 | Cite each included study and present its characteristics.
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study.
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group
individual studies (where appropriate) and (b) an effect estimate and its precision (e.g.
confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among
syntheses contributing studies.
20b | Present results of all statistical syntheses conducted. If meta-analysis was done,
present for each the summary estimate and its precision (e.g. confidence/credible
interval) and measures of statistical heterogeneity. If comparing groups, describe
the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity among
study results.
20d | Present results of all sensitivity analyses conducted to assess the robustness of the
synthesized results.
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting
biases) for each synthesis assessed.
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each
evidence outcome assessed.
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence.
23b | Discuss any limitations of the evidence included in the review.
23c | Discuss any limitations of the review processes used.
23d | Discuss implications of the results for practice, policy, and future research.

OTHER INFORMATION

data, code and
other materials

Registration and 24a | Provide registration information for the review, including register name and
protocol registration number, or state that the review was not registered.
24b | Indicate where the review protocol can be accessed, or state that a protocol was
not prepared.
24c | Describe and explain any amendments to information provided at registration or in
the protocol.
Support 25 | Describe sources of financial or non-financial support for the review, and the role of
the funders or sponsors in the review.
Competing 26 | Declare any competing interests of review authors.
interests
Availability of 27 | Report which of the following are publicly available and where they can be found:

template data collection forms; data extracted from included studies; data used for
all analyses; analytic code; any other materials used in the review.
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ANEXO C - Protocolo de registro

1. * Review title.

Give the title of the review in English

Salivary biomarkers of oxidative damage and antioxidant systems response in children with dental caries:
systematic review and meta-analysis

2. Original language title.

For reviews in languages other than English, give the title in the original language. This will be displayed with
the English language title.

English

3. * Anticipated or actual start date.
Give the date the systematic review started or is expected to start.
01/03/2021

4. * Anticipated completion date.
Give the date by which the review is expected to be completed.
01/06/2021

5. * Stage of review at time of this submission.

Tick the boxes to show which review tasks have been started and which have been completed. Update this

field each time any amendments are made to a published record.

Reviews that have started data extraction (at the time of initial submission) are not eligible for

inclusion in PROSPERO. If there is later evidence that incorrect status and/or completion date has been
supplied, the published PROSPERO record will be marked as retracted. This field uses answers to initial
screening questions. It cannot be edited until after registration.

The review has not yet started: No

6. * Named contact.

The named contact is the guarantor for the accuracy of the information in the register record. This may be any
member of the review team.

Cristina Antoniali

Email salutation (e.g. "Dr Smith" or "Joanne") for correspondence:

Profa. Dra. Cristina Antoniali

7. * Named contact email.
Give the electronic email address of the named contact.
cristina.antoniali@unesp.br

8. Named contact address

Give the full institutional/organisational postal address for the named contact.

Department of Basic Sciences, Sdo Paulo State University (UNESP), School of Dentistry of Aracgatuba,
Aragatuba, Sdo Paulo, Brazil. Rua José Bonifacio 1193, Vila Mendonca, Aragatuba, SP, cep:16015-050.

9. Named contact phone number.
Give the telephone number for the named contact, including international dialling code.
55-18-981505995

10. * Organisational affiliation of the review.

Full title of the organisational affiliations for this review and website address if available. This field may be
completed as 'None' if the review is not affiliated to any organisation.

Department of Basic Sciences and Department of Preventive and Restorative Dentistry, Sdo Paulo
StateUniversity (UNESP), School of Dentistry of Aragatuba, Aracatuba, S&o Paulo, Brazil

11. * Review team members and their organisational affiliations.

Give the personal details and the organisational affiliations of each member of the review team. Affiliation refers to
groups or organisations to which review team members belong. NOTE: email and country now MUST be
entered for each person, unless you are amending a published record.

Miss Jordana Resende Martins. Department of Preventive and Restorative Dentistry, Sdo Paulo State University
(UNESP), School of Dentistry Aragatuba, SP, Brazil

Mrs Beatriz Diaz-Fabregat. Department of Preventive and Restorative Dentistry, Sdo Paulo State University
(UNESP), School of Dentistry Aragatuba, SP, Brazil

Mr Wilmer Ramirez-Carmona. Department of Preventive and Restorative Dentistry, Sdo Paulo State University
(UNESP), School of Dentistry Aracatuba, SP, Brazil
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Professor Douglas Roberto Monteiro. Department of Preventive and Restorative Dentistry, Sdo Paulo State
University (UNESP), School of Dentistry Aragatuba, SP, Brazil. Graduate Program in Dentistry GPD - Master's
Degree, University of Western Sao Paulo (UNOESTE), Presidente Prudente, SP, Brazil.

Assistant/Associate Professor Juliano Pelim Pessan. Department of Preventive and Restorative Dentistry, Sao
Paulo State University (UNESP), School of Dentistry Aragatuba, SP, Brazil

Assistant/Associate Professor Cristina Antoniali. Department of Basic Sciences, S&o Paulo State University
(UNESP), School of Dentistry Aragatuba, SP, Brazil

12. * Funding sources/sponsors.

Details of the individuals, organizations, groups, companies or other legal entities who have funded or
sponsored the review.

The research was carried out with funds from the researcher herself

Grant number(s)

State the funder, grant or award number and the date of award

13. * Conflicts of interest.
List actual or perceived conflicts of interest (financial or academic).
None

14. Collaborators.

Give the name and affiliation of any individuals or organisations who are working on the review but who are not
listed as review team members. NOTE: email and country must be completed for each person, unless you
are amending a published record.

15. * Review question.

State the review question(s) clearly and precisely. It may be appropriate to break very broad questions down into
a series of related more specific questions. Questions may be framed or refined using PI(E)COS or similar where
relevant.

Salivary biomarkers associated with oxidative damage and antioxidant systems response would be increased in
saliva of children with dental caries?

16. * Searches.

State the sources that will be searched (e.g. Medline). Give the search dates, and any restrictions (e.g. language
or publication date). Do NOT enter the full search strategy (it may be provided as a link or attachment below.)

The systematic literature search was carried out by two independent researchers (JRM and BDF) according to the
eligibility criteria in PubMed, Scopus, Web of Sciences, Embase, Cochrane, LILACS, Google Scholar, and Open
Grey databases. In addition, the researchers (JRM and WRC) were performed a manual search through
references. Any disagreement was resolved by consensus with a third researcher (CA). Search terms included
“Child”, “Child, Preschool”, “Dental caries”, “Biomarkers”, “Saliva”, and “Oxidative Stress”

17. URL to search strategy.
Do not make this file publicly available until the review is complete

18. * Condition or domain being studied.

Give a short description of the disease, condition or healthcare domain being studied in your systematic review.
Salivary biomarkers of oxidative damage (malondialdehyde), and enzymatic or/and non-enzymatic antioxidant
systems response (superoxide dismutase, glutathione peroxidase, uric acid, total antioxidant capacity).

19. * Participants/population.

Specify the participants or populations being studied in the review. The preferred format includes details of both
inclusion and exclusion criteria.

We considered the study population to be children from 0 to 12 years old.

20. * Intervention(s), exposure(s).

Give full and clear descriptions or definitions of the interventions or the exposures to be reviewed. The preferred
format includes details of both inclusion and exclusion criteria.

Dental caries as localized destruction of the tooth surface initiated by decalcification of the enamel followed by
enzymatic lysis of organic structures and leading to cavity formation, the cavity may penetrate the enamel and
dentin and reach the pulp.

21. * Comparator(s)/control.

Where relevant, give details of the alternatives against which the intervention/exposure will be compared (e.g.
another intervention or a non-exposed control group). The preferred format includes details of both inclusion and
exclusion criteria.

Caries-free

22. * Types of study to be included.
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Give details of the study designs (e.g. RCT) that are eligible for inclusion in the review. The preferred format
includes both inclusion and exclusion criteria. If there are no restrictions on the types of study, this should be
stated.

Observational studies

23. Context.
Give summary details of the setting or other relevant characteristics, which help define the inclusion or exclusion
criteria.

24. * Main outcome(s).

Give the pre-specified main (most important) outcomes of the review, including details of how the outcome is
defined and measured and when these measurement are made, if these are part of the review inclusion criteria.
Salivary biomarkers (O1: oxidative damage and Oz: antioxidant systems response)

* Measures of effect

Please specify the effect measure(s) for you main outcome(s) e.g. relative risks, odds ratios, risk difference,
and/or 'number needed to treat.

We measured mean difference

25. * Additional outcome(s).

List the pre-specified additional outcomes of the review, with a similar level of detail to that required for main
outcomes. Where there are no additional outcomes please state ‘None’ or ‘Not applicable’ as appropriate to the
review

None

* Measures of effect

Please specify the effect measure(s) for you additional outcome(s) e.g. relative risks, odds ratios, risk difference,
and/or 'number needed to treat.

None

26. * Data extraction (selection and coding).

Describe how studies will be selected for inclusion. State what data will be extracted or obtained. State how this
will be done and recorded.

For each manuscript we extract the following data: name of the first author, title of the journal, year of publication,
study design, information on funding and conflict of interest, total number of participants, children with dental
caries and caries-free, and levels of oxidative stress biomarkers.

27. * Risk of bias (quality) assessment.

State which characteristics of the studies will be assessed and/or any formal risk of bias/quality assessment tools
that will be used.

The quality of the risk of bias was evaluated by Newcastle Ottawa Scale (NOS) for observational studies.

28. * Strategy for data synthesis.

Describe the methods you plan to use to synthesise data. This must not be generic text but should be specific
to your review and describe how the proposed approach will be applied to your data. If meta-analysis is planned,
describe the models to be used, methods to explore statistical heterogeneity, and software package to be used.
Meta-analysis was planned whenever studies would be considered combinable and relatively homogeneous. We
measured Mean Difference using Inverse Variance as statistical method and the Fixed-Effects as analysis model,
corresponding 95% confidence intervals were calculated (represented in forest plot graphical). Publication bias
and small study effects were assessed by funnel plot graphical and Egger regression test for any analyses that
included at least 10 studies (p<0.10 was taken as statistical evidence of the presence of small study effects and
potential publication bias).

29. * Analysis of subgroups or subsets.

State any planned investigation of ‘subgroups’. Be clear and specific about which type of study or participant will
be included in each group or covariate investigated. State the planned analytic approach.

There were subgroups according to outcome evaluated.

30. * Type and method of review.

Select the type of review, review method and health area from the lists below.
Type of review

Cost effectiveness

Meta-analysis

Yes

Systematic review

Yes
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Oral health
Yes

Language.
Select each language individually to add it to the list below, use the bin icon to remove any added in error.
English

32. * Country.

Select the country in which the review is being carried out. For multi-national collaborations select all the countries
involved.

Brazil

33. Other registration details.

Name any other organisation where the systematic review title or protocol is registered (e.g. Campbell, or The
Joanna Briggs Institute) together with any unique identification number assigned by them. If extracted data will be
stored and made available through a repository such as the Systematic Review Data Repository (SRDR), details
and a link should be included here. If none, leave blank.

34. Reference and/or URL for published protocol.

If the protocol for this review is published provide details (authors, title and journal details, preferably in Vancouver
format) Add web link to the published protocol. Or, upload your published protocol here in pdf format. Note that
the upload will be publicly accessible.

No | do not make this file publicly available until the review is complete

Please note that the information required in the PROSPERO registration form must be completed in full even if
access to a protocol is given.

35. Dissemination plans.
Do you intend to publish the review on completion?
Yes

Give brief details of plans for communicating review findings.?
36. Keywords.

38. * Current review status.

Update review status when the review is completed and when it is published. New registrations must be ongoing
so this field is not editable for initial submission. Please provide anticipated publication date

Review_Ongoing

39. Any additional information.
Provide any other information relevant to the registration of this review.

40. Details of final report/publication(s) or preprints if available.
Leave empty until publication details are available OR you have a link to a preprint (NOTE: this field is not

editable for initial submission). List authors, title and journal details preferably in Vancouver format. Give the link
to the published review or preprint.
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ANEXO D - Newcastle Ottawa Scale-modifield for cross sectional

studies

Aadapted for CROSS SECTIONAL STUDIES

Selection: (Maximum 5 stars)

1) Representativeness of the sample:

a) Truly representative of the average in the target population. * (all subjects or random sampling)

b) Somewhat representative of the average in the target population. * (non-random sampling)

c) Selected group of users.

d) No description of the sampling strategy.

2) Sample size:

a) Justified and satisfactory. *

b) Not justified.

3) Non-respondents:

a) Comparability between respondents and non-respondents characteristics is established, and the response rate
is satisfactory. *

b) The response rate is unsatisfactory, or the comparability between respondents and non-respondents is
unsatisfactory.

¢) No description of the response rate or the characteristics of the responders and the non-responders.
4) Ascertainment of the exposure (risk factor):

a) Validated measurement tool. **

b) Non-validated measurement tool, but the tool is available or described.*

¢) No description of the measurement tool.

Comparability: (Maximum 2 stars)

1) The subjects in different outcome groups are comparable, based on the study design or analysis. Confounding
factors are controlled.

a) The study controls for the most important factor (select one). *

b) The study control for any additional factor. *

Outcome: (Maximum 3 stars)

1) Assessment of the outcome:

a) Independent blind assessment. **

b) Record linkage. **

c) Self report. *

d) No description.

2) Statistical test:

a) The statistical test used to analyze the data is clearly described and appropriate, and the measurement of the
association is presented, including confidence intervals and the probability level (p value). *

b) The statistical test is not appropriate, not described or incomplete.
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