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RESUMO

|NFLUENC|A~ DA REMOCAO QUIM LCO-MECANICA DO TECIDO CARIADO, NA
ADESAO A DENTINA: REVISAO SISTEMATICA E META-ANALISE

AUTOR: Lucas Spat Javorsky
ORIENTADORA:Rachel de Oliveira Rocha

Os agentes de remocdo quimico-mecanica de tecido cariado foram desenvolvidos na intencéo
de facilitar o procedimento, tornando-o mais conservador e amigavel ao paciente. No entanto,
ndo ha consenso na literatura acerca da sua influéncia na adesdo a dentina previamente tratada.
Assim, este estudo, que tem como objetivo revisar sistematicamente a literatura para estudos
laboratoriais que avaliaram a influéncia do uso de agentes de remocdo quimico-mecéanica de
tecido cariado na adesdo a dentina. A busca por estudos laboratoriais foi realizada nas bases de
dados eletrdnicas (PubMed, Scopus, ISI Web of Science e LILACS) a partir da estratégia criada
pela combinacgdo de termos especificos (MeSH) e termos livres, sem limite de data ou idioma.
Os estudos foram selecionados segundo o critério de inclusdo: 1) ter comparado 0 método de
remocao quimico-mecéanica de tecido cariado com o método convencional(com instrumentos
manuais e rotatorios); 2) ter avaliado a resisténcia de unido de sistemas adesivos. Apos a leitura
integral, os estudos que ndo apresentaram valores de resisténcia de unido como médias e desvio-
padrdo, realizaram a avaliacdo em dentina higida ou que utilizaram agentes de remocéo
guimico-mecanica ou sistemas adesivos nao disponiveis comercialmente (experimentais) foram
excluidos. Dois revisores selecionaram os estudos, extrairam os dados e avaliaram o risco de
viés. Foram identificados 695 estudos, dos quais 102 constavam em mais de uma base
(duplicatas). Assim, 593 estudos foram submetidos a avaliagdo inicial, dos quais 39
preencheram os critérios de inclusdo. Destes, 26 foram incluidos na revisdo sistematica e meta-
analise. A remocédo quimico-mecénica de tecido cariado ndo impactou os valores de resisténcia
de unido a dentina (Z=0,52; p=0,61), independente do agente (Z=0,64; p=0,52) ou estratégia
do sistema adesivo (Z=0,44; p=0,66). Em dentes deciduos, a remogdo quimico-mecanica
reduziu os valores de resisténcia de unido (Z=2,21; p=0,03). A maioria dos estudos apresentou
moderado risco de viés. Esta revisdo sistematica e meta-analise demonstrou que a remocgao
qguimico-mecanica de tecido cariado ndo influéncia a resisténcia de unido de sistemas adesivos
a dentina, exceto em dentes deciduos.

Palavras-chave: Adesivos Dentinarios. Dentina. Resisténcia a Tracao



ABSTRACT

INFLUENCE OF CHEMOMECHANICAL CARIES REMOVAL ON DENTIN BOND
STRENGTH: SYSTEMATIC REVIEW AND META-ANALYSIS

AUTHOR: Lucas Spat Javorsky
ADVISOR: Rachel de Oliveira Rocha

The chemomechanical caries removal agents were developed to facilitating the procedure,
making it more conservative and patient-friendly. However, there is no consensus in the
literature about their influence on bonding to previously treated dentin. Thus, this study aimed
to systematically review the literature for laboratory studies that evaluated the influence of
chemomechanical caries removal agents on bonding to dentin. The search for laboratory studies
was performed in electronic databases (PubMed, Scopus, ISI Web of Science, and LILACS)
using a strategy created by combining specific terms (MeSH) and free terms, with no date or
language limitation. The studies were selected according to the inclusion criteria: 1) comparing
the chemomechanical caries removal and conventional method, and 2) evaluating the bond
strength of adhesive systems. After full-text reading, studies that did not present bond strength
values as means and standard deviation, performed the evaluation on sound dentin, or used
chemomechanical agents or adhesive systems not commercially available (experimental) were
excluded. Two reviewers screened the studies, extracted the data, and assessed the risk of bias.
A total of 695 studies were identified, of which 102 were in more than one database (duplicates).
Thus, 593 studies were submitted for initial evaluation, of which 39 met the inclusion criteria.
Of these, 26 were included in the systematic review and meta-analysis. Chemomechanical
caries removal did not impact bond strength values (Z=0.52; p=0.61), regardless of agent
(Z=0.64; p=0.52) or adhesive system strategy (Z=0.44; p=0.66). On primary teeth,
chemomechanical caries removal agents reduced the bond strength values (Z=2.21; p=0.03).
Most studies presented a moderate risk of bias. This systematic review and meta-analysis
demonstrated that chemomechanical caries removal does not influence the bond strength of
adhesive systems to dentin, except on primary teeth.

Keywords: Dentin-Bonding Agents. Dentin. Tensile strength.
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1 INTRODUCAO

A remocado seletiva de tecido cariado tem sido considerada a conduta mais apropriada
para lesdes de carie profundas a fim de reduzir o risco de exposic¢éo pulpar e sintomatologia
pos-operatéria (EMARA; KROIS; SCHWENDICKE, 2020; SCHWENDICK; DORFER;
PARIS, 2013). Apesar disso, 0s parametros clinicos de consisténcia e coloracao, considerados
como guias durante a remocéo seletiva, séo subjetivos e podem acarretar na remogdo aumentada
e desnecessaria de parte da dentina (BANERJEE; KIDD; WATSON, 2003), aumentando assim
0 risco de exposicao pulpar.

O desenvolvimento de agentes de remog¢do quimico-mecanica de dentina cariada desde
a década de 80, foi impulsionado pela intencédo de facilitar o procedimento, pela atribuida acéo
seletiva dos agentes quimicos. O produto pioneiro, denominado Caridex™, foi substituido, no
final dos anos 90, pelo produto Carisolv™, composto por hipoclorito de sédio e aminoacidos
especificos, atuando na degradacdo do colageno da dentina cariada (acdo quimica) associados
a remogdo mecanica, por raspagem, com o uso de instrumentos especificos (curetas sem corte)
(ERICSON et al., 1999; FURE; LINGSTROM, 2004). Outro produto mais recente, a base de
papaina, enzima extraida do mamé&o, comercializado a partir de 2003 com o nome de
PapaCarie®, da mesma forma que o anterior, tem sua a¢do fundamentada na acéo proteolitica
da enzima que o compde.

A remocdo quimico-mecanica da dentina cariada geralmente dispensa a necessidade de
anestesia local e, mesmo que o tempo consumido seja superior quando do uso da técnica
convencional com instrumento rotatério (HOSEIN; HASAN, 2008) representa maior conforto
ao paciente pela auséncia da vibracdo decorrente do uso de brocas em baixa velocidade. E
preciso considerar, no entanto, que 0 uso de agentes para a remocao quimico-mecanica da
dentina cariada, dada sua acdo primordial sobre o colageno, presente abundantemente na
dentina afetada, pode resultar na remocéo desnecesséria de dentina cariada (HOSSAIN et al.,
2003), com similar risco de complicaces ao método tradicional (SCHWENDICKE; PARIS;
TU, 2015) e ainda, comprometer a adesé@o ao substrato dentinario previamente tratado (CEBE
etal., 2016; FAUSTINO-SILVA et al., 2009; SIRIN KARAARSLAN et al., 2012).

A influéncia do uso de agentes quimico-mecéanicos para remocdo de dentina cariada na
adesdo ainda ndo esta clara, dado que alguns estudos apontam valores superiores de resisténcia
de unido (EL-KHOLANY et al., 2005; NAIK et al., 2014; NEVES et al., 2011) ou ainda
similares quando da comparacdo com a remocéao convencional (HAMAMA; YIU; BURROW,
2015; BOTELHO-AMARAL et al., 2011). Considerando que procedimentos simplificados,

que favorecam o controle do comportamento infantil sejam desejaveis em Odontopediatria e



ainda, que as revisdes sistematicas sdo ferramentas fundamentais no processo de tomada de
deciséo, este estudo tem como objetivo revisar sistematicamente a literatura para estudos

laboratoriais que avaliaram a influéncia da remocao quimico-mecénica de tecido cariado na
resisténcia de unido de sistemas adesivos a dentina.



2 ARTIGO - INFLUENCE OF CHEMOMECHANICAL CARIES REMOVAL ON
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Influence of chemomechanical caries removal on dentin bond strength: Systematic

review and Meta-analysis.

ABSTRACT

Background: The impact of chemomechanical caries removal on adhesive systems bonding to
dentin is unclear.

Aim: To systematically review the literature of in vitro studies regarding the influence of
chemomechanical caries removal on the bond strength values of adhesive systems to dentin.
Design: The electronic databases PubMed, Web of Science, Scopus, and LILACS were
considered to search studies comparing the bond strength of adhesive systems to dentin
subjected to chemomechanical or conventional (rotary or manual excavation). Two reviewers
independently selected the studies, one extracted the data, and evaluated the risk of bias. The
bond strength data were meta-analyzed using a random-effects model, with a significance level
of p < 0.05. Heterogeneity (12) was assessed by the Cochran Q test.

Results: From 695 screened studies, 39 reports were assessed for eligibility, and 26 were
included in the systematic review and meta-analysis. Chemomechanical caries removal did not
impact on bond strength values (Z=0.52; p=0.61), regardless the agent (Z=0.64; p=0.52) or
adhesive etching strategy (Z=0.44; p=0.66). Chemomechanical caries removal jeopardized the
bonding to primary dentin (Z=2.21; p=0.03). Most of the studies presented a moderate risk of
bias.

Conclusion: Chemomechanical caries removal does not impact the bond strength of adhesive

systems, except in primary dentin.

Keywords: adhesive system; systematic review; dentin; chemomechanical agents.
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1. INTRODUCTION

Selective removal of carious dentin is the preferred procedure for managing the deep
caries lesions, reducing the risk of pulpal exposure and postoperative symptoms in both primary
and permanent teeth.> However, visual and tactile parameters of dentin as color, moisture,
and hardness, to define the endpoint of carious dentin removal, are subjective and may lead to
increased and unnecessary removal of dentin,® thus increasing the risk of pulpal exposure.

Chemomechanical agents for carious dentin removal were introduced to minimize the
excessive tissue removal® by the selective action of chemical components. Carisolv™ replaced
the first developed agent named Caridex™, which is a gel composed of sodium hypochlorite
and specific amino acids (glutamic acid, leucine, and lysine), with collagenolytic activity,
acting only on infected dentin, preserving affected dentin.>® Another available agent,
Papacarie, is mainly based on papain, an enzyme extracted from papaya pell and chloramine,
chemically breaking denatured collagen fibers and softening carious dentin, making it easier to
remove decayed tissue. In general, chemomechanical agents, although requiring longer clinical
time, are less painful, no vibration, do not require local anesthesia, being more patient-
friendly.”®

It should be considered, however, that the use of agents for the chemomechanical
removal of carious dentin, given its primary action on collagen, abundantly present in the
affected dentin, may result in unnecessary tissue removal,® increasing the risk of pulpal
damage!? and also, compromise the adhesion to the previously treated dentin.%213

The chemomechanical agents effect on dentin bonding is still unclear, as some studies
show higher values of bond strength!+® or even similar when compared with conventional
caries removal (using rotary or manual instruments).}”'® In Pediatric Dentistry, simplified
restorative procedures favor the children’s behavior control and are always preferable, as long

as they are comparable to conventional ones, in terms of pulp damage and restoration longevity.
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Furthermore, systematic reviews are fundamental tools in the decision-making process;
thus, this study aimed to systematically review the literature for laboratory studies that
evaluated the influence of chemomechanical caries removal on the bond strength of adhesive
systems to dentin. The tested null hypothesis was that chemomechanical caries removal does

not influence the bond strength values of adhesive systems to dentin.

2. MATERIALS AND METHODS

The Cochrane Handbook!® and Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA)?° were used as a guide to conduct and report this systematic review.
The research PICO question was: "Does chemomechanical caries removal influence on dentin
bond strength?"; in which the dentin was the 'population’; chemomechanical caries removal was
the 'intervention’; manual or rotary caries removal was the ‘control’, and bond strength was the

‘outcome’.

2.1 Search strategy

Four electronic databases PubMed/MEDLINE, SCOPUS, ISI Web of Science, and
LILACS were searched to identify literature up to June 2021 related to the research question.
For PubMed/MEDLINE a search strategy was developed by combining controlled vocabulary
(Mesh terms) and free terms as follow: ((((((((((carisolv[Supplementary Concept]) OR
(carisolv)) OR (papacarie[Supplementary Concept])) OR (papacarie)) OR (papacérie)) OR
(chemomechanical)) OR (chemomechanical*)) OR (chemo-mechanical)) OR (chemo-

mechanical*)) AND ((((((((((((((conventional caries removal) OR (caries removal)) OR (dentin
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removal)) OR (dentin* removal)) OR (dentin excavation)) OR (dentin* excavation)) OR (caries
excavation)) OR (cari* removal)) OR (cari* excavation)) OR (rotary instrument)) OR (rotary
instrument*)) OR (hand instrument)) OR (hand instrument*)) OR (drilling))) AND
(((C((((((((tensile strength[MeSH Terms]) OR (tensile strength)) OR (shear strength[MeSH
Terms])) OR (shear strength)) OR (tensile)) OR (shear)) OR (microtensile)) OR (micro tensile))
OR (microshear)) OR (micro shear)) OR (bond strength)) OR (bond*)). This search strategy
was adapted for SCOPUS considering the terms “chemomechanical” OR “papacarie” OR
“carisolv" AND “bond strength”. The terms “chemomechanical*caries” OR “Carisolv" OR
“papacarie” AND “bond strength” were considered for searching in ISI Web of Science. For
LILACS, the terms (papacarie) OR (carisolv) AND (bond) were used. No language or
publication date restrictions were considered in the search. Search results were collected in an
electronic spreadsheet (Numbers 11.1, Apple Inc, Cupertino, CA, USA) and manually cross-

checked to eliminate duplicates.

2.2 Study selection, inclusion, and exclusion criteria

According to the eligibility criteria, the title and abstracts of each reference were
independently screened by two trained and calibrated reviewers (L.S.J.and R.O.R) (Kappa=
0.82): chemomechanical compared to conventional caries removal on the bond strength of
adhesive systems to dentin. Disagreements were solved by consensus or with a third reviewer's
judgment (F.Z.M.S.).

The full text of the studies selected was retrieved and screened by the two reviewers
using the exclusion criteria: 1) chemomechanical removal agent or adhesive system not

commercially available (experimental); 2) no bond strength values as means and standard
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deviation; 3) evaluation on sound dentin. In addition, the reference lists of the selected studies

were manually screened to identify studies not registered in the search databases.

2.3 Data extraction

The data contained in the included studies were extracted by one researcher (R.O.R.),
using a predefining collection form (Numbers 11.1, Apple Inc, Cupertino, CA, USA), including
first author name, year of publication, country of the first author, tooth type, number of teeth in
each experimental group, chemomechanical agent (commercial brand), conventional caries
removal, adhesive systems (commercial brand), bond strength test, and bond strength values
(means and standard deviations). To obtain unclearly or missed data, authors were contacted

by email. Studies reporting the same bond strength data were considered only once.

2.4 Assessment of risk of bias

The methodological quality of the included studies was accessed by a risk of bias
criteria, adapted from a previous systematic review? including the following items: sample size
calculation, the same number of teeth in each experimental group, random sequence for
specimens preparation, chemomechanical caries removal agent and adhesive systems used
according to the manufacturer's instructions, a single operator responsible for caries removal
and adhesive procedures, failure mode evaluation, and blinding of the operator responsible for
the outcome analysis. Studies with a clear description of each item received a 'YES', and if the
information was not presented or unclear, received a 'NO'. Studies that received 6 or 7 “YES’
were judged to be a low risk of bias; a score of 4 and 5 “YES' indicates a medium risk, and a

score of 1 and 2, high risk of bias.
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2.5 Data analysis

Meta-analysis was undertaken using the inverse of variances (Z test) with a random-
effects model and a significance level of 5%. For the studies that considered more than one
chemomechanical agent or more than one adhesive system, the data were grouped, as mean and
standard deviation, using a predefined formula!®. In addition, subgroup analyses were
performed considering the chemomechanical caries removal agent, adhesive system strategy
(etch-and-rinse and self-etch), and primary teeth.

Inconsistency (heterogeneity) (12) among studies was assessed by I statistics. Values
higher than 50% were considered heterogeneous.*® Cochran’s Q statistic was used to quantify
heterogeneity. All analyses were performed using Review Manager software (RevMan version

5.3; Cochrane Collaboration, London, UK).

3.RESULTS

3.1 Study selection

This systematic review initially identified 695 records from the four databases (72 from
PubMed, 442 from Scopus, 171 from Web of Science, and 10 from LILACS). After subtraction
of duplicates (102 records), the title and abstract of 593 studies were reviewed, and 554 studies
were deemed ineligible and were excluded because they were not relevant. The full text of 39
studies was assessed, and thirteen studies were excluded. The remaining twenty-six studies
were included in the systematic review and meta-analysis. The study selection process as a

PRISMA flowchart is shown in Figure 1.
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3.2 Study characteristics

The descriptive data of included studies are summarized in Table 1. The studies were
from eleven countries, mainly from Brazil (7 studies),*2161822-25 |ndia (5 studies),>?%2° and
Turkey (4 studies).!**3331 Most of studies were published in English (23 studies)'*
16,18,22,23,25-31,34-39 \while 2 studies were published in Spanish®** and one in Portuguese.'? The
studies were published between 2000 and 2018.

Only human teeth were used, and in five studies,'>?8:32383% primary teeth were evaluated.
Natural carious dentin was the substrate in 23 studies. One study considered artificially carious
dentin by in situ induction as substrate,'® and two studies used pH cycling to create artificially
demineralized dentin.?>?® The most evaluated chemomechanical caries removal agents were
Carisolv and Papacarie. Carie-care was evaluated in two studies?”?® and SFC-V (Biosolv) in
one study.®* Hand excavators and round burs (carbide, steel, or diamond) in slow-speed or high-
speed handpiece were used in control groups. Visual, tactile and laser fluorescence methods
were used as caries removal endpoint.

Seventeen adhesive systems were evaluated, both etch-and-rinse as self-etch. Adper
Single Bond (3M Oral Care) was evaluated in twelve studies,!213182223.26,27,2930-32,38
Microtensile bond strength test was the mechanical test most used (22 studies). Tensile®? and

shear bond strength?328:35 tests were also used.

3.3 Risk of bias assessment

Sixteen studies were judged as moderate risk of bias,1113:14.16-18:22-24,27,29,30,31,35.36.38 gjght
as high risk!215:2526:28:32.33.3% and only two studies were classified as low risk of bias.>**" A lack
of information about sample size calculation, a single operator responsible for caries removal
and adhesive procedures, and blinding the operator responsible for the outcome analysis were

not observed in most studies. The risk of bias assessment for the included studies is displayed
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in Table 2.

3.4 Meta-analysis

The twenty-six included studies were considered in the overall meta-analysis (Figure
2). The overall effect was not statistically significant (Z=0.52; p=0.61), i.e., chemomechanical
caries removal did not impact adhesive systems' bond strength to dentin. The meta-analysis
resulted in significant heterogeneity (1°=74%; p <0.00001).

Subgroup meta-analysis considering Carisolv and Papacarie separately (Figure 3) also
did not significantly impact on bonding regardless of the chemomechanical agent (Z=0.32;
p=0.75 and Z=0.70; p=0.48; respectively). Heterogeneity was also observed for the two
subgroups (1°=74%; p <0.00001 and 1°=76%; p<0.00001). Furthermore, chemomechanical
caries removal did not impact adhesive systems' bond strength to dentin regardless of the
etching mode, as depicted in Figure 4 (Z=0.44; p=0.66). Significant heterogeneity was also
observed in this subgroup meta-analysis (12=68%; p<0.00001). Five studies reported the bond
strength of adhesive systems to primary dentin. The subgroup meta-analysis demonstrated
higher bond strength values for conventional than chemomechanical caries removal (Z=2.21;
p=0.03). The results indicated significant heterogeneity across the studies (1>=89%;
p<0.00001).

4. DISCUSSION

This systematic review demonstrated that chemomechanical caries removal did not
impact the bond strength of adhesive systems to dentin except for primary dentin. Thus, the
hypothesis that there is no influence of chemomechanical caries removal on dentin bonding
must be partially accepted.

A recently published systematic review®® pointed out the beneficial effects of

chemomechanical caries removal regarding less pain and patient acceptance. In addition, in
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pediatric patients, chemomechanical caries removal offers the advantages of no noise and
vibration and often dispensing local anesthesia,® thus being very attractive. However, other
aspects need to be considered when chemomechanical agents are used. Bonding to dentin
depends on the morphological characteristics of this substrate that can play a role in resin
monomers infiltration.*! In general, after the use of chemomechanical agents, dentin presents
irregular surface, amorphic layer similar to smear layer, and a small number of exposed dentinal
tubules,*? although each chemomechanical agent left the dentin with different characteristics.
However, the influence of these characteristics on bonding is unclear. Many studies have been
conducted on chemomechanical caries removal effect on the bonding to caries-affected dentin,
showing no impact on bond strength values, 826293 negative effect® or even improving the
bonding to dentin.***® The overall results of this systematic review did not highlight significant
differences in bond strength values comparing conventional and chemomechanical caries
removal, regardless of the chemomechanical agent or adhesive system’s etching strategy.

The included studies compared four chemomechanical agents, however Carisolv and
Papacarie were considered in 1411:13.14-16.25,26,3031,34.35-38 9y q 7 studies, 18.22-24.28.3339 regpectively,
and four studies!?172°32 compared both Carisolv and Papacarie to conventional caries removal.
Thus, the agents Cari-Care?’?° and SFC-V (Biosolv)3* were compared by only 2 and 1 studies,
so they were not considered in subgroups meta-analysis. Despite the differences in composition,
Carisolv is a sodium-hypochlorite-based (NaOCI) agent while Papacarie is a papain enzyme-
based agent; both agents did not interfere with bonding to dentin. Besides, after
chemomechanical caries removal, the etching strategy - etch-and-rinse or self-etch also did not
impact bond strength values. Although it might be thought that chemomechanical treated dentin
could be a challenge for self-etch adhesive systems, this was not be confirmed. The etch-and-
rinse system Single Bond (3M Oral Care) was the most evaluated adhesive among the twenty

adhesive systems used in the included studies.
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In the present review, all included studies considered human teeth with natural or
induced dentin caries by in situ models®® or pH cycling.?>?® Even though artificial caries
induction promotes easier standardized dentin surface, only these three studies considered
laboratory protocol. Although some changes in carious dentin may occur in extracted teeth,
teeth with natural lesions are closer to the clinical situation. Despite laboratory studies often
considered sound dentin as a substrate for bonding, the present systematic review only
considered studies that evaluated the bond strength to carious dentin subjected to
chemomechanical and conventional caries removal.

Five studies considered natural carious dentin from primary teeth,228323839 For primary
dentin, however, chemomechanical caries removal negatively affected bond strength values
compared to conventional methods. Primary dentin is less mineralized** and more permeable
due to higher tubular density,***® and these characteristics are usually associated with lower
bond strength values observed in primary compared to permanent teeth.*® Similarly, the effect
of chemomechanical agents in less mineralized primary dentin could be pointed as a reason for
the findings of this systematic review.

Conventional caries removal was conducted using carbide or diamond burs in high-
speed, round burs in slow-speed, and hand excavators. The endpoint for caries removal, in most
studies, was based on visual and tactile inspection. Some included studies also used laser
fluorescence as dentin removal endpoint, and in only two studies, caries detection solution was
used.*”?> For chemomechanical agents, caries removal was repeated until the gel became clear.
The information on whether the total or selective dentin caries removal was not described in
most included studies.

Most studies used the microtensile bond strength test to access the outcome bond
strength test, which is considered a versatile and standard bond strength testing method.*®

Nevertheless, the shear bond strength test was used in three studies®>?82 and tensile test in one
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of the included studies.®? Despite this, and the fact that only human teeth were used, significant
heterogeneity was found for the overall and sub-groups meta-analysis, as commonly found in
the meta-analysis of laboratory studies.*¢*34° For this reason, the random effect model was used
in meta-analysis. Furthermore, most studies presented a moderate risk of bias, with several
undescribed or unclear parameters considered in the risk of bias. Therefore, the results of this
review should be interpreted with caution, on account of heterogeneity and the risk of bias of
the included studies. Nevertheless, the search in four databases probably provide the records of
laboratory studies on chemomechanical caries removal on bonding. Studies from several
research groups identified by the first author country, languages, and publication year are
included. Data from gray literature was usually incomplete and thus was not included in this
systematic review. Even so, high-quality laboratory studies are still needed to substantiate the
obtained results. Furthermore, despite their limitations, considering laboratory studies as
helpful to predict the influence of substrate conditions on bonding,*® the results of this
systematic review showed that chemomechanical caries removal did not influence bonding of

adhesive systems to dentin, except when primary dentin is considered.

5. CONCLUSION

The evidence from laboratory studies supports the chemomechanical caries removal did
not influence the adhesive systems bond strength to dentin. Chemomechanical agents can

impair the bonding to primary dentin.

Why this paper is important to pediatric dentists

Chemomechanical caries removal can be used in clinical practice with no detrimental
effect on the bonding of adhesive systems.

In primary teeth, it is essential to consider the advantages of using chemomechanical

agents, as they can jeopardize the bonding of adhesive systems to dentin.
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Figure legends

Figure 1. Flow diagram for studies ’search and inclusion according to PRISMA 2020.

Figure 2. Overall meta-analysis comparing conventional vs chemomechanical caries removal
on bond strength values.

Figure 3. Forest plot for bond strength values comparing conventional vs chemomechanical
caries removal by agent.

Figure 4. Forest plot for bond strength values comparing conventional vs chemomechanical
caries removal by adhesive systems ’etching strategy.

Figure5. Forest plot for bond strength values comparing conventional vs chemomechanical
caries removal on primary teeth.
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Table 1. Descriptive data of included studies

Specimens Dentin Chemo-mechanical  Control caries . Composite Bond strength
Author Country Language Substrate per group condition agent removal Adhesive system* resin® test
Human q Single Bond Z350 " "
auzalEtl India English permanent 10 sections 2‘;}2?' Carisolv® gel 'll)'Llljpgsten D One Coat Self Etching Bond  Synergy D6 mﬁ;t’;ﬁgﬁ";
molars Adper Easy Bond Universal 9
Human Natural Carisolv™ gel Spoon-shaped Adper Scotchbond 1XT Filtek Supreme Microtensile
Banerjee etal. 2010 UK English pmel;:‘n;?snent 7 teeth caries SFC-V (Biosolv) hand excavator Filtek Silorane adhesive Filtek Silorane bond strength
Human Insitu Adper Single Bond 2 . q
3"‘%‘1"1%3”" & Brail English permanent 14 slabs caries Papacarie Curette Clearfil SE Bond Filtek 2250 m‘;&"s‘ﬁ’;ﬁ";
o molars induction Clearfil Tri S Bond g
Cebe et al. 2016 Turke Endlish H:r’;‘]:’r‘]em S teeth Natural Carisolv® gel Round steel bur Adper SE Plus Filtek Z 250 Microtensile
g Yy 9 ”molars caries Multimix Clearfil S3 bond Clearfil AP-X bond strength
. A [RIHIER Natural . q . Microtensile
Cehreli et al., 2003 Turkey English permanent 6 teeth Carisolv™ gel Round bur Single Bond Filtek P60

caries bond strength

molars
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Human

Chittem etal., 2015 India English permanent 5 teeth (l:\laarti:;al Carie-care round steel bur Single Bond Filtek Z 350 m’;&‘ﬁ?sﬁgm
molars
Human q " q
;(I)-Oléholany aiell, Egypt English permanent 10 teeth 2‘:&2?' Carisolv® gel Diamond bur %/(rgtaec St L Tetric Ceram t’;f) Iri;ostterziléih
molars
" " Human " . "
Faustino-Silva et Brazil Portuguese primary 5 teeth Nat_ural Carlsolv_@ gel Round steel bur Single Bond Z 100 Microtensile
al., 2009 molars caries Papacarie bond strength
Atrtificial
Human caries Mechanical SingleBond Microtensile
Gianini et al., 2010 Brazil English permanent 6 slabs induction Papacarie excavators - AdheSE Filtek Z 250 [ pe—.
molars (pH curette Adper Prompt 9
cycling)
Human Natural Prime & Bond NT Dyract AP Shear bond
Haak et al., 2000 Germany English permanent 10 teeth caries Carisolv™ gel Round bur Syntac SC Tetric Ceram strength
molars Etch & Prime 3.0 Definite 9
Human Carisolv®gel 3 A q
;If&ama el Egypt English permanent 8 teeth llj\ﬁz;al Multimix Round steel bur g:::::: 25 e Filtek Z 250 m‘ﬁ;zﬁgﬁ"ih
molars Papacarie 9
Human Prime & Bond NT Dyract AP " "
Lietal, 2011 China English permanent 5 teeth 2‘;{2:?' Carisolv™ gel Bur One Step Renew m’;&fﬁgﬁ"?h
molars Adper Prompt-L-Pop Z100 g
Avrtificial
Human caries Shear bond
Lopes et al., 2007 Brazil English permanent 10 slabs induction Papacarie Curette Single Bond Filtek Z 100 strength
molars (pH g
cycling)
Human
Maru et al., 2014 India English primary 15 teeth L\laar‘iz;al Papacarie Carbide bur Adper Ease One Z 250 g::r [t:]t:nd
molars g
. . - IER Natural T H . Microtensile
Naik et al., 2014 India English permanent 10 teeth caries Carisolv™ gel Round carbide bur  Adper Ease One Filtek Z 350 bond strength
molars
Human Carisolv®gel
Nair et al., 2018 India English permanent 5 teeth L\laar‘iz;al ’F\’lzle\l:)l":lcnaqui)é 'tl)'lljjpgsten carbide Single Bond Filtek Z 350 &'ﬁ;‘gﬁzﬁgﬁh
molars Carie-care
Human . . "
Neves et al., 2011 Brazil English permanent 7 teeth 2‘;}2?' Carisolv™ gel ;I;l:‘r:]gdst::r-carblde Clearfil SE Bond Filtek Z 100 mﬂ[’;ﬁgﬂ;h
molars
Olivares Espinoza, - 5, Spanish HrumTaarn 10 teeth Natural Carisolv® gel Diamond bur single Bond 7250 Tensile bond
Séenz Pasco, 2013 P E] g caries Papacarie 9 strength
. . . IMER Natural q Tungsten carbide Clearfil SE Bond q Microtensile
Piva et al., 2008 Brazil English permanent 5 teeth caries Papacarie bur Prime & Bond NT Charisma bond strength
molars
. Filtek Z 250
" Human : Adper Single Bond 2 A . "
Sirin Karaarslan et " Natural Carisolv® gel Gradia Direct Microtensile
al., 2012 Turkey English permanent 5 teeth caries Multimix Round steel bur G Bond Clearfil Photo bond strength
molars Clearfil SE Bond .
Posterior
. el Natural oM q Microtensile
Sonoda et al., 2005 Japan English permanent 5 teeth caries Carisolv™ gel Spoon excavator Prime & Bond NT Esthet. X bond strength
molars
: Human " .
Tachibana et al. " : Natural . y . Microtensile
! Brazil English permanent 10 teeth " Carisolv™ gel Round steel bur Clearfil SE Bond Astralis 3
2008 molars caries bond strength
T . [ER Natural Carisolv® gel Adper Single Bond 2 Microtensile
Yildiz et al., 2013 Turkey English permanent 5 teeth caries Multimix Round steel bur G Bond Z 250 bond strength
molars
. Human " "
Zawaideh et al., " " N Natural N . Filtek Supreme Microshear
2011 Jordan English pmrlljrlr;;y 23 specimens caries Carisolv® gel Round steel bur Single Bond Universal bond strength
Human - . "
Venezuel f Natural A . A Brilliant Enamel Microtensile
Ucar et al., 2013 a Spanish ﬁfglrgrasnent 5 teeth s Papacarie Round carbide bur  Excite New Line bond strength
Human " "
Wahby et al., 2014 Egypt English primary 8 teeth Ll:\;arti:;al Papacarie Round bur # Herculite XRV/ l’;’;:;ustterr;"fh
molars 9

# Only described as a two-step etch-and-rinse adhesive system

$ Thermocycled
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Table 2. Risk of bias

o unbar SO g N
Aggarwal et al., 2013% N N Y N N
Banerjee et al. 2010% N Y Y Y Y
Botelho Amaral et al., 20118 N Y Y N Y
Cebe et al., 2016™ N Y Y N Y
Cehreli et al., 2003% N Y Y N Y
Chittem et al., 20157 N Y Y N Y
El-Kholany et al., 2005 N N Y N Y
Faustino-Silva et al., 2009* Y N Y N N
Gianini et al., 2010% N Y Y N Y
Haak et al., 2000% N Y Y N N
Hamama et al., 2104% N Y Y N Y
Li et al., 2011% N Y Y N Y
Lopes et al., 2007% N Y Y N Y
Maru et al., 20142 N Y N N N
Naik et al., 2014% N Y Y N N
Nair et al., 2018% N Y Y N Y
Neves et al., 2011'¢ N N Y N Y
Olivares Espinoza, Saenz Pasco, 2013% N N Y N N
Piva et al., 2008% N Y Y N Y
Sirin Karaarslan et al., 2012" N Y Y N Y
Sonoda et al., 2005% N Y Y Y Y
Tachibana et al., 2008% N Y Y N N
Yildiz et al., 20133 N Y Y N Y
Zawaideh et al., 2011 N Y Y N N
Ucar et al., 2013% N N Y N N
Wahby et al., 20143 N N Y N Y
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Identification of studies via databases and registers

Identification

Records identified from:

PubMed (MEDLINE): 72
Scopus: 442

ISI Web of Science: 171
LILACS: 10

N = 695

Screenina

Include

\4

Records screened

N =593

\4

Reports sought for retrieval

N =39

Y

Reports assessed for eligibility

N =39

Studies included in systematic

N =26

review

Studies included in meta-analysis

N =26

\4

Records removed before screening -

duplicate records removed

N =102

Records excluded

N =554

Reports not retrieved

N=0

Reports excluded:

Absence of control group: 7
Absence of chemo-mechanical
agent identification: 3

Only sound dentin: 2

N =13
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Conventional Chemomechanical Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI
Aggarwal etal, 2013 29 378 30 292 513 30 50% -0.04 [0.55, 0.46] ==
Banerjee etal, 2010 245 433 14 25 517 28 46% -0.10 074, 0.54] T e
Botelho Amaral et al, 2011 1413  8.08 42 1527 834 42 52% -0.13 F0.56, 0.30] ot
Cehe etal, 2016 3247 1052 10 2702 875 10 39% 0.54 [-0.36, 1.44] T
Cehereli et al,, 2003 6.4 53 [ 8.4 33 6 32% -0.42 F1.57,0.73] T ET
Chittem et al., 2015 1097 1.46 5 1051 117 5 19% 0.31 [-0.94,1.57] D
El-Kholany et al., 2005 667 1.54 20 905 244 20 45% -1.14 [1.82,-0.47] e
Faustino-Silva et al., 2009 58.88 1043 5 36.24 366 1m0 2.0% 3.2301.41, 4.96]
Gianini etal., 2010 163 345 18 1573 561 18 46% 012 [F0.53, 0.77] b
Haak et al., 2000 1827 548 30 1737 516 30 50% 017 [0.34, 0.67] =
Harmarna etal., 2014 21.75 5:2 16 264 547 32 46% -0.85[1.48,-0.22] —
Lietal, 2011 1857 818 30 2019 879 30 50% -0.19[F0.70,0.32] -
Lopes etal, 2007 1083 469 10 1087 597 10 3.9% -0.01 [-0.88, 0.87] —
Maru etal., 2014 964 513 15 1281 275 15 43% -0.77 [1.52,-0.03] e |
Maik etal., 2014 607 1.24 10 1062 233 10 31% -2.33F353,-1.14]
MNair et al, 2018 203 35 5 2166 278 15 35% -0.44 [1.46, 0.58] T
Meves etal, 2011 337 92 5 413 138 5 19% -0.58 [-1.86,0.70] =
Olivares-Espinoza, Sdenz Pasco, 2013 871 062 10 T.99 0.69 20 4.1% 1.06[0.24,1.86] e
Piva et al, 2008 11.28 367 10 96 282 10 3.9% 0,48 [0.41,1.38] G FE-
Sirin Karaarsalan etal, 2012 1947 468 15 1503 538 15 43% 0.86[0.10,1.51] I
Sonoda et al, 2005 2506 1016 5 2699 11.69 5 30% -0.16 [1.40,1.08] T
Tachibana etal., 2008 29 103 1m0 2145 10 10 38% 0.71 [0.20,1.62] ) B
Ucaretal, 2013 197 105 5 222 9.7 5 29% -0.22 F1.47,1.02] — = =
Wahby etal, 2014 7408 1288 8 22895 614 8 1.5% 4.79[2.64, 6.94] b
Yldiz et al., 2013 2091 423 10 1933 372 10 3.9% 0.38 F0.51,1.27] T R
Zawaideh et al, 2011 1031 547 23 BBY 408 23 47% 0.74[0.14,1.34] -
Total (95% CI) 367 422 100.0% 0.08 [-0.23, 0.39]

Heterogeneity: Tau®= 0.43; Chi®= 96.40, df= 25 (P = 0.00001); F=74%

Test for overall effect; £=0.52 (P = 0.61)

-4 2

* .

Chemomechanical Conventional
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Conventional Ct I agent Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total  Mean SD Total Weight IV, R 95% Cl IV,R 95% CI
3.1.1 Carisolv
Agoarwal et al, 2013 29 378 30 29.2 513 30 45% -0.04 [0.55, 0.46] —
Banerjee etal, 2010 2448 433 14 2448 5.99 14 4.0% 0.00[0.74,0.74] T
Cebeetal, 2016 3247 1082 10 2702 8.78 10 3.6% 0.54 [[0.36,1.44] P
Cehereli etal, 2003 6.4 5.3 3] g4 3.3 1 3.0% -0.42[1.57,0.73] P
El-khalany etal,, 2005 B.6Y 1.54 20 9.08 2.44 20 4.1% -1.14 [-1.82,-0.47] —Eane 5
Faustino-Silva et al., 2009 58.88 10453 4] 36.68 2148 ] 1.7% 264 [0.70, 4.57] T ap . =
Haaketal., 2000 18.27 548 30 17.37 .16 30 4.5% 017 [0.34, 0.67] o
Hamama et al,, 2014 2175 5.2 16 2544 6.02 16 4.0% -0.64 [-1.35,0.07] R - i
Lietal., 2011 18.57 818 30 20149 8.79 an 4.5% -0.19 070, 0.32] = w5
Maiketal, 2014 6.07  1.24 10 1062 2.33 10 2.9% -2.33F3.83,-1.14]
Mairetal, 2018 203 34 g 21.45 2.24 5 2.8% -0.35 [-1.61, 0.90] PR
Meves etal, 2011 337 9.2 a 413 1349 5 27% -0.58 [-1.86, 0.70] P
Olivares-Espinoza, Saenz Fasco, 2013 871 062 10 T.I7 0.32 10 31% 1.82 [0.74, 2.90]
Sirin Karaarsalan etal, 2012 19.47  4.68 18 15.03 5.39 14 3.9% 0.86 [0.10,1.61] T
Sonoda etal, 2005 25.06 1016 g 26.99 11.69 ] 2.8% -0.16 [-1.40,1.08] R
Tachibana et al., 2008 29 103 10 2.4 10 10 3.5% 0.71 [0.20,1.63] = -
Yldizetal, 2013 2091 423 10 19.33 392 10 36% 0.38 [0.51,1.27] =
Zawaideh et al,, 2011 10031 5.47 23 B.69 4.08 23 4.3% 0.74[0.14,1.34] . -
Subtotal (95% CI) 254 254  63.7% 0.06 [-0.31, 0.44] -
Heterogeneity: Tau= 0.44; Chi®= 64.71, df= 17 (P < 0.00001}; 7= 74%
Testfor overall effect 2= 032 (P=0.75)
3.1.2 Papacarie
Eotelho Amaral et al., 2011 1413 89.08 42 18.27 §.34 42 4.7% -0.13 [F0.56, 0.30] =
Faustino-Silva et al., 2009 58.88 1053 g 358 5.01 ] 1.7% 253 [0.64,4.47] e ww
Glaninietal., 2010 163 3.45 18 16.73 5.61 18 4.2% 012 [0.53 077 i
Hamama et al., 2014 .75 5.2 16 2735 4.87 16 4.0% -1.08 [-1.83,-0.33] T S
Lopes etal, 2007 10,83  4.69 10 10.87 5.97 10 36% -0.01 [-0.88, 0.87] e =
Maru etal., 2014 964 513 18 12.91 278 14 4.0% -0.77 [1.82,-0.03] R
Mairetal, 2018 203 38 ] 22 3.85 5 27% -0.42[-1.68,0.84] PR—
Olivares-Espinoza, Saenz Pasco, 2013 g71 062 10 8.22 0.9 10 36% 0.61 [-0.29, 1.51] I
Piva etal, 2008 1128 367 10 9.6 2.82 10 3.6% 0.48 [-0.41,1.39] T P
Ucaretal, 2013 197 104 g 222 9.7 5 2.8% -0.22[-1.47,1.03] =
Wahby etal, 2014 7408 1288 8 2295 B.14 8 1.4% 479 [2.64, 6594] =
Subtotal (95% CI) 144 144 36.3% 0.20 [-0.35, 0.74] R
Heterogeneity: Tau= 0.58; Chi®= 41.83, df= 10 (P < 0.00001}; = 76%
Testforoverall effect Z=0.70 (F = 0.48)
Total (95% CI) 398 398 100.0% 0.10 [-0.20, 0.40] ?
Heterogeneity: Tau?= 0.46; Chi*= 106.97, df= 28 (P = 0.000013; F= 74% =_4 2 7 2 41

Testfor overall effect: Z= 0.64 (P =0.52)
Test for subgroup differences: Chi®= 016, df=1 (P = 069, F= 0%
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Std. Mean Difference
IV, Random, 95% CI

Std. Mean Difference
IV, Randem, 95% CI

Conv ch bantool
Study or Subgroup Mean SD Total Mean SD  Total Weight
4.1.1 Efch-and-rinse adhesives
Aggarwal etal,, 2013 30.3 33 10 34 27 10 33%
Banerjee et al., 2010 27 39 7 22 5.1 T O2TH
Botalho Amaral et al., 2011 199 B4 14 187 6.2 14 36%
Cehereli et al., 2003 6.4 53 1 8.4 33 6 27T%
El-Kholany et al., 2005 667 154 20 905 244 20 3.8%
Faustino-Silva et al., 2009 58.88 10.53 5 36.68 2.15 5 1.5%
Gianini et al., 2010 185 24 6 156 75 6 7%
Haak et al., 2000 19.6 5.5 10 214 5.4 10 3.3%
Lietal, 2011 2345 7.55 10 254  B44 10 33%
Lopes et al., 2007 1083 469 10 1087 587 10 33%
Nairetal,, 2018 203 35 5 2166 278 15 29%
Olivares-Espinoza, Saenz Pasco, 2013 871 062 10 799 0869 20 3.4%
Piva et al., 2008 8.6 1.8 5 8.3 29 5 2.5%
Sirin Karaarsalan et al., 2012 212 33 5 N7 5 5 1.8%
Sonoda et al., 2005 25.06 10.16 5 2699 11.69 5 25%
Ucar et al., 2013 197 105 5 222 8.7 5 25%
Wahby et al., 2014 T4.08 12.88 B 2285 614 a8 1.3%
Yidiz et al., 2013 2077 564 5 1929 4.3 5 25%
Zawaideh et al., 2011 1031 547 23 669 4.08 23 4.0%
Subtotal (95% CI) 169 189  53.2%
Heterogensity: Tau® = 0.58; Chi* = §9.75, df = 18 (P < 0.00001); I = 70%

Test for overall effect: Z = 1.44 (P = 0.15)

4.1.2 Self-etch adhesives

Aggarwal et al., 2013 2835 3.95 20 2825 5.82 20 3.9%
Banerjes et al., 2010 2z 33 7 26 533 14 31%
Botelho Amaral et al., 2011 11.25 7.7 28 1355 8.83 28 41%
Cebe et al., 2016 3247 1052 10 27.02 875 10 32%
Gianini et al., 2010 152 344 12 15.8 4.81 12 3.5%
Haak et al., 2000 17.25 548 20 1535 374 20 3.9%
Hamama et al., 2014 21.75 5.2 16 26.4 5.47 3z 3.9%
Lietal, 2011 16.13 7.5 20 1758 793 20 3.9%
Maru el al., 2014 964 513 15 1291 275 15 36%
Naik et al., 2014 6.07 1.24 10 1062 233 10 26%
Neves et al,, 2011 a3r 92 5 413 139 5  24%
Piva etal., 2008 13.9 24 5 10.9 23 5 22%
Sirin Karaarsalan et al., 2012 186 517 10 167 499 10 33%
Tachibana et al., 2008 25 103 10 215 10 10 3.2%
Subtotal (95% CI) 188 211 46.8%
Heterogeneity: Tau® = 0.28; Chi* = 36.25, df = 13 (P = 0.0005); " = 64%

Test for overall effect: Z = 1.05 (F = 0.29)

Tetal (95% Cl) 357 400 100.0%

Heterogeneity: Tau® = 0.43; Chi* = 101.15, df = 32 (P < 0.00001}); I* = 68%

Test for overall effect: Z = 0.44 (P = 0.66)

Test for subgroup differences: Chi* = 3,18, df = 1 (P = 0.07), * = 68.5%

-0.25 [-1.14, 0.63)
1.03 [0.11,2.17)
0.16 [-0.58, 0.90]

-0.42 [1.57,0.73]

114 [-1.82, -0.47)
2,64 [0.70, 4.57]
0.48 [-0.67, 1.64]

-0.32 [-1.20, 0.57]
-0.23 [-1.11, 0.65]
0.01 [-0.87, 0.89)
-0.44 [-1.486, 0.58]
1.05 [0.24, 1.86)
0.11[-1.13, 1.35]
2.03[0.34, 3.71)
-0.16 [-1.40, 1.08]
-0.22 [-1.47,1.02)
479 [2.64, 6.94]
0.27 [-0.98, 1.52]
0.74 [0.14, 1.34)
0.31 [-0.11, 0.74]

0.02 [-0.60, 0.64]
0.80 [-1.75, 0.14]
-0.27 [-0.80, 0.25]

0.54 [-0.36, 1.44)
-0.14 [-0.94, 0.66]
0.40 [-0.23, 1.02]

-0.85 [-1.48, -0.22]
-0.19 [-0.81, 0.44]

077 [-1.52,-0.03]

-2.33[-3.53, -1.14]
-0.58 [-1.86, 0.70)

1.5 [-0.25, 2.55]
0.36 [-0.53, 1.24]
0.71[-0.20, 1.62]
-0.19 [-0.55, 0.16]
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Conventional Chemomechanical Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD _ Total Weight IV, Random, 95% CI I, Random, 95% CI
Faustino-Silva et al., 2009 58.88 10453 5 3624 366 10 17.2% 3.23[1.51, 4.96] %P
Maru et al, 2014 964 513 18 129 275 18 221.5% -0.77 [1.582,-0.03] — ]
Olivares-Espinoza, Sdenz Pasco, 2013 a7l 062 10 T.949 0.649 20 22.2% 1.08[0.24, 1.86] — B
Wahbyetal, 2014 7408 1288 g 2285 614 8 14.9% 479264, 6.94] —
Zawaideh et al, 2011 1031 547 23 BES 408 23 231% 0.74[014,1.34] SN
Total (95% CI) 61 76 100.0% 1.50 [0.17, 2.83] eI RER—
Heterogeneity: Tau®=1.80; Chi®= 37.91, df= 4 (P = 0.00001); P=89% 5_4 52 b é 45

Testfor overall effect: 2= 221 (P=0.03)
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3 CONCLUSAO

Por meio da revisdo sistematica e meta-analise realizada pode-se concluir que a remogao
quimico-mecénica de tecido cariado ndo impacta na resisténcia de unido de sistemas adesivos,
exceto em dentina de dentes deciduos, prejudicando a adeséo a esse substrato.

Sugere-se assim, que o possivel efeito negativo do emprego de agentes de remogéo

quimico-mecénica seja considerado quando do uso em dentes deciduos.
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2. Search for the research resource (please see the section titled “Search Features and Tips” for more
information).
3. Click on the “Cite This” button to obtain the citation and insert the citation into the manuscript text.
If there is a resource that is not found within the Resource Identification Portal, authors are asked to register
the resource with the appropriate resource authority. Information on how to do this is provided in the “Resource
Citation Guidelines™ section of the Portal.
If any difficulties in obtaining identifiers arise, please contact rii-help@scicrunch.org for assistance.

Example Citations

Antibodies: "Wnt3 was localized using a rabbit polyclonal antibody C64F2 against Wnt3 (Cell Signaling
Technology, Cat# 2721S, RRID: AB_2215411)"

Model Organisms: "Experiments were conducted in c. elegans strain SP304 (RRID:CGC_SP304)"

Cell lines: "Experiments were conducted in PC12 CLS cells (CLS Cat# 500311/p701_PC-12,
RRID:CVCL_0481)"

Tools, Software, and Databases: “Image analysis was conducted with CellProfiler Image Analysis Software,
V2.0 (http://www.cellprofiler.org, RRID:nif-0000-00280)"

Wiley Author Resources
Manuscript Preparation Tips: Wiley has a range of resources for authors preparing manuscripts for submission

available here. In particular, authors may benefit from referring to Wiley’s best practice tips on Writing for
Search Engine Optimization.
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Article Preparation Support:Wiley Editing Services offers expert help with English Language Editing, as well
as translation, manuscript formatting, figure illustration, figure formatting, and graphical abstract design — so you
can submit your manuscript with confidence.

Also, check out our resources for Preparing Your Article for general guidance about writing and preparing
your manuscript.

Guidelines for Cover Submissions: If you would like to send suggestions for artwork related to your manuscript
to be considered to appear on the cover of the journal, please follow these general guidelines.

5. EDITORIAL POLICIES AND ETHICAL CONSIDERATIONS

Peer Review and Acceptance

The acceptance criteria for all papers are the quality and originality of the research and its significance to journal
readership. Manuscripts are double-blind peer reviewed. Papers will only be sent to review if the Editor-in-Chief
determines that the paper meets the appropriate quality and relevance requirements.

Wiley's policy on the confidentiality of the review process is available here.

Human Studies and Subjects

For manuscripts reporting medical studies that involve human participants, a statement identifying the ethics
committee that approved the study and confirmation that the study conforms to recognized standards is required,
for example: Declaration of Helsinki; US Federal Policy for the Protection of Human Subjects; or
European Medicines Agency Guidelines for Good Clinical Practice. It should also state clearly in the text
that all persons gave their informed consent prior to their inclusion in the study.

Patient anonymity should be preserved. When detailed descriptions, photographs, or videos of faces or
identifiable body parts are used that may allow identification, authors should obtain the individual's free prior
informed consent. Authors do not need to provide a copy of the consent form to the publisher; however, in
signing the author license to publish, authors are required to confirm that consent has been obtained. Wiley has a
standard patient consent form available for use. Where photographs are used they need to be cropped
sufficiently to prevent human subjects being recognized; black eye bars should not be used as they do not
sufficiently protect an individual’s identity).

Animal Studies

A statement indicating that the protocol and procedures employed were ethically reviewed and approved, as well
as the name of the body giving approval, must be included in the Methods section of the manuscript. Authors are
encouraged to adhere to animal research reporting standards, for example the ARRIVE guidelines for reporting
study design and statistical analysis; experimental procedures; experimental animals and housing and husbandry.
Authors should also state whether experiments were performed in accordance with relevant institutional and
national guidelines for the care and use of laboratory animals:

. US authors should cite compliance with the US National Research Council's Guide for the Care and
Use of Laboratory Animals, the US Public Health Service's Policy on Humane Care and Use of
Laboratory Animals, and Guide for the Care and Use of Laboratory Animals.

. UK authors should conform to UK legislation under the Animals (Scientific Procedures) Act 1986
Amendment Regulations (SI 2012/3039).

. European authors outside the UK should conform to Directive 2010/63/EU.

Clinical Trial Registration

Clinical trials should be reported using the CONSORT guidelines available at www.consort-statement.org. A
CONSORT checklist should also be included in the submission material under “Supplementary Files for
Review”.

If your study is a randomized clinical trial, you will need to fill in all sections of the CONSORT Checklist. If
your study is not a randomized trial, not all sections of the checklist might apply to your manuscript, in which
case you simply fill in N/A.

All prospective clinical trials which have a commencement date after the 31st January 2017 must be registered
with a public trials registry: www.clinicaltrials.gov, http://clinicaltrials.ifpma.org/clinicaltrials/,
http://isrctn.org/. The clinical trial registration number and name of the trial register will then be published with
the paper.

Research Reporting Guidelines
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Accurate and complete reporting enables readers to fully appraise research, replicate it, and use it. The
guidelines listed below should be followed where appropriate and where applicable, checklists, and flow
diagrams uploaded with your submission; these may be published alongside the final version of your paper.
« Observational studies : STROBE checklists for cohort, case-control, and cross-sectional studies, either
individual or combined

- Systematic reviews : PRISMA

 Meta-analyses of observational studies: MOOSE

* Case reports : CARE

* In vitro studies: CRIS

* Qualitative research : COREQ

« Diagnostic / prognostic studies : STARD

* Quality improvement studies : SQUIRE

» Economic evaluations : CHEERS

« Animal pre-clinical studies : ARRIVE

« Study protocols : SPIRIT

« Clinical practice guidelines : AGREE

The Equator Network (Enhancing the Quality and Transparency Of Health Research) provides a
comprehensive list of reporting guidelines.

We also encourage authors to refer to and follow guidelines from:

« Future of Research Communications and e-Scholarship (FORCE11)

« National Research Council's Institute for Laboratory Animal Research guidelines

« The Gold Standard Publication Checklist from Hooijmans and colleagues

» Minimum Information Guidelines from Diverse Bioscience Communities (MIBBI) website
* FAIRsharing website

Sequence Data

Nucleotide sequence data can be submitted in electronic form to any of the three major collaborative databases:
DDBJ, EMBL, or GenBank. It is only necessary to submit to one database as data are exchanged between DDBJ,
EMBL, and GenBank on a daily basis. The suggested wording for referring to accession-number information is:
“These sequence data have been submitted to the DDBJ/EMBL/GenBank databases under accession number
U12345°. Addresses are as follows:

. DNA Data Bank of Japan (DDBJ): www.ddbj.nig.ac.jp

. EMBL Nucleotide Archive: ebi.ac.uk/ena

. GenBank: www.ncbi.nlm.nih.gov/genbank

Proteins sequence data should be submitted to either of the following repositories:
. Protein Information Resource (PIR): pir.georgetown.edu
. SWISS-PROT: expasy.ch/sprot/sprot-top

Structural Data

For papers describing structural data, atomic coordinates and the associated experimental data should be
deposited in the appropriate databank (see below). Please note that the data in databanks must be released, at
the latest, upon publication of the article. We trust in the cooperation of our authors to ensure that atomic
coordinates and experimental data are released on time.

. Organic and organometallic compounds: Crystallographic data should not be sent as Supporting
Information, but should be deposited with the Cambridge Crystallographic Data Centre (CCDC) at
ccdc.cam.ac.uk/services/structure%5Fdeposit.

. Inorganic compounds: Fachinformationszentrum Karlsruhe (F1Z; fiz-karlsruhe.de).

. Proteins and nucleic acids: Protein Data Bank (rcsh.org/pdb).

. NMR spectroscopy data: BioMagResBank (bmrb.wisc.edu).
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email prompting them to log in to Author Services, where via the Wiley Author Licensing Service
(WALS) they will be required to complete a copyright license agreement on behalf of all authors of
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Authors may choose to publish under the terms of the journal’s standard copyright agreement, or
Open Access under the terms of a Creative Commons License.

General information regarding licensing and copyright is available here. To review the Creative
Commons License options offered under Open Access, please click here. (Note that certain funders
mandate that a particular type of CC license has to be used; to check this please click here.)

Self-Archiving definitions and policies. Note that the journal’s standard copyright agreement allows
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more detailed information about self-archiving definitions and policies.

Open Access fees: If you choose to publish using Open Access you will be charged a fee. A list of
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Funder Open Access: Please click here for more information on Wiley’s compliance with specific
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Reproduction of Copyright Material: If excerpts from copyrighted works owned by third parties are
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terms--conditions_301.html
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Accepted Articles will be indexed by PubMed; submitting authors should therefore carefully check the
names and affiliations of all authors provided in the cover page of the manuscript so it is accurate for
indexing. Subsequently, the final copyedited and proofed articles will appear in an issue on Wiley
Online Library; the link to the article in PubMed will update automatically.


https://authorservices.wiley.com/author-resources/Journal-Authors/Prepare/publishing-ethics.html
http://exchanges.wiley.com/ethicsguidelines
https://authorservices.wiley.com/author-resources/Journal-Authors/Submission/orcid.html
http://www.wileyauthors.com/onlineopen
http://www.wileyauthors.com/licensingFAQ
http://www.wileyauthors.com/OAA
http://www.wileyauthors.com/compliancetool
http://www.wileyauthors.com/self-archiving
http://www.wileyauthors.com/APCpricing
http://www.wileyauthors.com/funderagreements
http://exchanges.wiley.com/authors/faqs---copyright-terms--conditions_301.html
http://exchanges.wiley.com/authors/faqs---copyright-terms--conditions_301.html
http://www.wileyauthors.com/

50

Proofs
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ANEXO 2
PRISMA CHECKLIST

Ite Location
Section e where
and Topic # e S g item is
reported
TITLE
Title 1 | Identify the report as a systematic review. Page 11
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. Page 11
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. Pages 12,
13
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. Page 13
METHODS
Eligibility 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for Pages
criteria the syntheses. 14,15
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources Pages 13,
sources searched or consulted to identify studies. Specify the date when each source was last 14
searched or consulted.
Search 7 | Present the full search strategies for all databases, registers and websites, including any Page 14
strategy filters and limits used.
Selection 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, Pages
process including how many reviewers screened each record and each report retrieved, whether they | 14,15
worked independently, and if applicable, details of automation tools used in the process.
Data 9 | Specify the methods used to collect data from reports, including how many reviewers Page 15
collection collected data from each report, whether they worked independently, any processes for
process obtaining or confirming data from study investigators, and if applicable, details of automation
tools used in the process.
Data items | 10 | List and define all outcomes for which data were sought. Specify whether all results that were | Pages 15,
a | compatible with each outcome domain in each study were sought (e.g. for all measures, time | 16
points, analyses), and if not, the methods used to decide which results to collect.
10 | List and define all other variables for which data were sought (e.g. participant and intervention | -
b | characteristics, funding sources). Describe any assumptions made about any missing or
unclear information.
Study risk 11 | Specify the methods used to assess risk of bias in the included studies, including details of Page 15,
of bias the tool(s) used, how many reviewers assessed each study and whether they worked 16
assessmen independently, and if applicable, details of automation tools used in the process.
t
Effect 12 | Specify for each outcome the effect measure(s) (e.qg. risk ratio, mean difference) used in the Page 16
measures synthesis or presentation of results.
Synthesis 13 | Describe the processes used to decide which studies were eligible for each synthesis (e.g. Page 16
methods a | tabulating the study intervention characteristics and comparing against the planned groups
for each synthesis (item #5)).




Section

and Topic

Checklist item
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Location
where
item is
reported

13 | Describe any methods required to prepare the data for presentation or synthesis, such as Page 16
b | handling of missing summary statistics, or data conversions.
13 | Describe any methods used to tabulate or visually display results of individual studies and Page 16
¢ | syntheses.
13 | Describe any methods used to synthesize results and provide a rationale for the choice(s). If | Page 16
d | meta-analysis was performed, describe the model(s), method(s) to identify the presence and
extent of statistical heterogeneity, and software package(s) used.
13 | Describe any methods used to explore possible causes of heterogeneity among study results | Page 16
e | (e.g. subgroup analysis, meta-regression).
13 | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. | Page 16
f
Reporting 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis Page 15,
bias (arising from reporting biases). 16
assessmen
t
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence foran | -
assessmen outcome.
t
RESULTS
Study 16 | Describe the results of the search and selection process, from the number of records Page 16,
selection a | identified in the search to the number of studies included in the review, ideally using a flow 17
diagram.
16 | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and Page 16,
b | explain why they were excluded. 17
Study 17 | Cite each included study and present its characteristics. Page 18
characterist
ics
Risk of bias | 18 | Present assessments of risk of bias for each included study. Page 18
in studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where Figures 2
individual appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), to 5 Page
studies ideally using structured tables or plots. 18
Results of | 20 | For each synthesis, briefly summarise the characteristics and risk of bias among contributing | Figures 2
syntheses a | studies. to 5 Page
18
20 | Present results of all statistical syntheses conducted. If meta-analysis was done, present for Figures 2
b | each the summary estimate and its precision (e.g. confidence/credible interval) and measures | to 5 Page
of statistical heterogeneity. If comparing groups, describe the direction of the effect. 18
20 | Present results of all investigations of possible causes of heterogeneity among study results. | Figures 2
© to 5 Page
18
20 | Present results of all sensitivity analyses conducted to assess the robustness of the Figures 2
d | synthesized results. to 5 Page

18
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Location
Section i _ where
and Topic m  Checklist item item is
reported
Reporting 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for | Table 2
biases each synthesis assessed.
Certainty of | 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome -
evidence assessed.
DISCUSSION
Discussion | 23 | Provide a general interpretation of the results in the context of other evidence. Pages 19,
a 20
23 | Discuss any limitations of the evidence included in the review. Pages 20,
b 21
23 | Discuss any limitations of the review processes used. Page 21
c
23 | Discuss implications of the results for practice, policy, and future research. Page 21
d

OTHER INFORMATION

Registratio | 24

Provide registration information for the review, including register name and registration
number, or state that the review was not registered.

Indicate where the review protocol can be accessed, or state that a protocol was not
prepared.

n and a
protocol

24

b

24

G

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
interests

Declare any competing interests of review authors.

Availability | 27
of data,
code and
other
materials

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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