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Resumo

RHODEN, Isabela Furlaneto Ledo. Avaliagao de risco de viés de estudos in vitro:
protocolo para uma revisao sistematica 2020. 41f. Tese de Doutorado em
Odontologia — Programa de P6s-Graduagao em Odontologia. Universidade Federal
de Pelotas, Pelotas, 2020.

Os estudos in vitro sao provavelmente os de desenvolvimento mais frequente na
Odontologia, pois a maioria dos materiais precisam ser testados in vitro antes do uso
em humanos. Embora os estudos in vitro ndo sejam realizados em humanos ou
animais, eles tentam simular condigbes biologicas para testar novos materiais e
métodos preventivos ou terapéuticos, ou comparar materiais disponiveis frente as
suas caracteristicas, seja quando ha questdes éticas envolvidas, seja quando uma
comparagao clinica seria impossivel por exemplo, quando se necessita avaliar um
material e suas caracteristicas por longos periodos de tempo e condi¢gdes extremas
(de temperatura, fadiga, etc). Como em outros estudos, os estudos in vitro
representam uma etapa preliminar importante para o desenvolvimento de pesquisas
clinicas futuras. Os resultados dos estudos in vitro sao, desta forma, traduzidos para
a pratica clinica muitas vezes por meio de revisdes sistematicas. Um dos pontos
principais quando se realiza uma revisao sistematica é a analise do risco de viés,
justamente porque o viés pode super ou subestimar o real efeito de um tratamento ou
comparagao. Sem esta analise, as conclusdes podem estar equivocadas e muitas
vezes completamente devido ao viés. Desta forma, avaliar o risco de viés com uma
ferramenta adequada é fundamental. Se uma reviséo sistematica ndo apresenta uma
anadlise de risco de viés dos estudos incluidos, pode transformar um achado
importante em informacéo inutil. Assim, este protocolo teve como objetivo realizar um
estudo para avaliar revisdes sistematicas de estudos in vitro considerando desfecho
odontoldgicos e avaliar, dentro destas revisdes, como foi realizada a analise de risco
de viés a fim de criar uma ferramenta de analise de risco de viés para estudos in vitro
em Odontologia. Foram avaliadas a quantidade e qualidade das revisdes sistematicas,
a proporc¢ao daquelas que utilizaram uma ferramenta para analise de risco de viés, e
a pertinéncia da ferramenta e seu impacto nos resultados e conclusdes. Ainda,
pretende-se desenvolver uma ferramenta a ser utilizada em revisdes sistematicas de
estudos in vitro, considerando-se os parametros mais comumente utilizados nestes
estudos e que possam ser fontes de viés.

Palavras-chave: Revisao sistematica; Viés; Técnicas in vitro; Odontologia.



Abstract

RHODEN, Isabela Furlaneto Le&do. Risk of bias in vitro studies: a protocol for a
systematic review 2020. 41p. Doctoral Thesis in Dentistry. Graduate Program in
Dentistry. Federal University of Pelotas, Pelotas, 2020.

In vitro studies are probably the most used in Dentistry, as most materials need to be
tested in vitro before use in humans. Although in vitro studies are not carried out on
humans or animals, they try to simulate biological conditions to test new materials and
preventive or therapeutic methods, or to compare available materials according to their
characteristics, either when there are ethical issues involved or when a clinical
comparison would be impossible, for example, when it is necessary to evaluate a
material and its characteristics for long periods of time and extreme conditions
(temperature, fatigue, etc.). As in other studies, in vitro studies represent an important
preliminary step for the development of future clinical research. The results of in vitro
studies are thus translated into clinical practice, often through systematic reviews. One
of the main points when carrying out a systematic review is the analysis of the risk of
bias, precisely because the bias can over or underestimate the real effect of a
treatment or comparison. Without this analysis, the conclusions can be wrong and
often completely due to the bias. Thus, assessing the risk of bias with an appropriate
tool is essential. If a systematic review does not present a risk analysis of bias in the
included studies, it can turn an important finding into useless information. Thus, this
protocol aims to (ii) carry out a systematic review to evaluate systematic reviews of in
vitro studies considering various outcomes and how the risk of bias analysis was
carried out and (ii) create a risk analysis tool for studies in vitro in Dentistry. The
quantity and quality of systematic reviews, the proportion of those who used a tool for
risk of bias analysis, and the relevance of the tool and its impact on results and
conclusions will be evaluated. Still, it is intended to develop a tool to be used in
systematic reviews of in vitro studies, considering the parameters most commonly
used in these studies and that may be sources of bias.

Keywords: Systematic Review; Bias; In Vitro Techniques; Dentistry.
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1 Introducgao

Revisao sistematica (RS) € um tipo de estudo secundario que reune, avalia e
sintetiza estudos primarios relevantes sobre determinada questdo de pesquisa.
Através de uma metodologia clara e transparente, fornece as melhores evidéncias
disponiveis para tomada de decisdo e reducéo do risco de viés (SENA et al., 2014).
Na conducdo de uma revisdo sistematica, s&o utilizados métodos voltados a
minimizacao de vieses, de maneira a se produzir achados mais confiaveis que possam
ser usados para informar a tomada de decisdo (HIGGINS JPT, GREEN S, et al., 2011).
Esse tipo de estudo constitui-se a base para a realizagao dos estudos de metanalise,
definidos como a analise de multiplos estudos, incluindo técnicas estatisticas para
agregar e contrastar os resultados dos diferentes estudos incluidos na revisdo
sistematica. Revisbes sistematicas e metanalises sdo elementos-chave da saude
baseada em evidéncias (HOOIJIMANS et al., 2014).

Ao combinar as evidéncias de varios estudos, € importante considerar o risco
de viés em cada estudo e decidir se os vieses sao capazes de comprometer a
integridade dos resultados e conclusées apresentados. E importante destacar que o
risco de viés nada tem a ver com a imprecisao dos resultados. A imprecisao refere-se
ao erro aleatorio, que significa que varias replicagdes do mesmo estudo produzirdo
diferentes estimativas de efeito devido a variagdo de amostragem, mesmo que em
meédia fornegam a resposta correta (HIGGINS; GREEN, 2011). Pequenos estudos
estdo sujeitos a maior variagdo de amostragem e, portanto, sS40 menos precisos
(MOHER et al., 2009; MOHER et al., 2010; VISWANATHAN et al., 2018). Ja o risco
de viés pode superestimar ou subestimar um efeito.

Viés é um erro sistematico que pode operar em qualquer dire¢cdo, podendo
subestimar ou superestimar os verdadeiros resultados de uma pesquisa. O risco de
viés (RoB) esta relacionado a validade interna dos estudos e reflete confianga nos
resultados destes. Uma das princiais ferramentas utilizadas para analise do risco de
viés é a ferramenta da Cochrane (Cochrane’s risk of bias tool), a qual foi desenhada
para avaliagao do risco de viés de ensaios clinicos randomizados. Esta ferramenta
inclui a avaliagdo de sete dominios: geragdo de sequéncia aleatoria, ocultacdo de
alocagdo, cegamento dos participantes e pessoal, outras ameacgas potenciais a
validade (outras fontes de viés), cegamento da avaliagdo do resultado (cegamento do
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examinador), dados incompletos do resultado e reporte seletivo do resultado
(HIGGINS et al., 2017; FAGGION JR et al., 2018; RADEMAKER et al., 2020).

Os critérios de avaliagdo da qualidade e validade metodologica de estudos
incluidos € um componente essencial e deve influenciar a analise, interpretacao e
conclusdées de uma revisdo sistematica (HIGGINS; GREEN, 2011). Uma série de
recomendacgdes sdo propostas na literatura para selecédo de uma ferramenta de risco
de viés visto que ainda néo foi desenvolvida uma ferramenta que englobe diferentes
tipos de estudo. Ao selecionar uma ferramenta os seguintes itens devem ser
considerados: utilizar ferramentas especificas para esse propdsito e para o desenho
de estudo a ser avaliado, ferramentas que apresentem recomendagdes claras quanto
ao modo de avaliar os estudos, ferramentas que demonstrem que as categorias do
risco viés podem afetar os resultados e evitar ferramentas que avaliam o risco apenas
com pontuagdes numeéricas (VISWANATHAN et al., 2018; CHING et al., 2019).

Para estudos incluidos em uma revisao sistematica, uma avaliagdo completa
do risco de viés requer tanto uma avaliagdo de como este foi realizado (por exempilo,
adequacao de ocultagdo de alocagéo) e, para alguns recursos, uma abordagem mais
recente chamada avaliagdo de "nivel de resultado”, ou seja, como foi realizada a
descricdo da validade dos dados. Uma avaliagcdo em nivel de resultado envolve a
avaliacdo da confiabilidade e validade dos dados para cada resultado importante,
determinando os métodos usados para avalia-los em cada estudo individual (GUYATT
et al., 2008). A qualidade da evidéncia pode diferir entre os resultados, mesmo dentro
de um estudo, como entre um resultado de eficacia primaria, que provavelmente sera
medido de forma muito cuidadosa e sistematica, e a avaliagdo de danos graves
(SCHUNEMANN et al., 2006), que pode depender de relatos espontaneos de
investigadores. Essas informagdes devem ser relatadas para permitir uma avaliagao
explicita da extensdo em que uma estimativa do efeito esta correta (GUYATT et al.,
2008).

Considerando ensaios clinicos randomizados, estes estudos podem estar
sujeitos a diferentes tipos de vieses como viés de selegao, viés de desempenho, viés
de deteccéo, viés de atrito e viés de reporte, e isto pode influenciar a precisao dos
resultados da revisdo sistematica (HIGGINS; GREEN, 2011). A primeira ferramenta
descrita na literatura para avaliagdo do risco de viés de ECRs foi publicada pela
Colaboragao Cochrane e recentemente Sterne et al., 2019, publicaram uma reviséo e
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atualizagdo dessa ferramenta. Conforme ja explicitado, para avaliagao desses fatores
uma das ferramentas recomendadas € a Cochrane Risk of Bias tool e recentemente,
com a RoB 2 (HIGGINS; GREEN, 2011, STERNE et al, 2019). Assim, reconhecida a
relevancia das ferramentas para analise de risco de viés dos estudos incluidos em
uma revisao sistematica, diversas ferramentas foram desenvolvidas nos ultimos anos.
Para ensaios n&o-randomizados desenvolveu-se a ferramenta ROBINS-| (Risk of Bias
in Non-randomized of Interventions, STERNE et al., 2016), para estudos com animais
dispomos do risk of bias tool for animal studies (SYRCLE’s - Systematic Review Centre
for Laboratory Animal Experimentation, HOOIJMANS et al., 2014).

Em Odontologia, muitos estudos in vitro sdo produzidos com intuito de testar
hipéteses e resumir informacdes essenciais para estudos futuros. Estes estudos
empregam modelos experimentais que ndo envolvem seres humanos ou animais,
simulam condi¢des bioldgicas em laboratorio de forma a testar novos materiais,
métodos terapéuticos ou preventivos. E uma etapa preliminar para o desenvolvimento
subsequente de pesquisas que envolvem desfechos clinicos. Além disso, muitas
revisbes sistematicas baseadas em estudos laboratoriais sdo realizadas em
odontologia como uma forma de sintetizar conhecimento e gerar possibibilidades para
os proximos estudos. Sabe-se que para estudos in vitro, os itens considerados na
analise dos estudos clinicos podem nao se aplicar. Por exemplo, a randomizagao de
pessoas em estudos clinicos deve levar em consideragéo, para aguns desfechos, a
idade, género, arco dentario, tipo dentario, entre outros, enquanto em um estudo in
vitro, a unidade experimental pode ser um “palito” proveniente de um dente ou um
“ipo” de dente. Assim, a randomizacgao descrita na ferramenta Cochrane nao se aplica
a estas variacdes e deveria ser adaptada.

No entanto, ainda ndo existe nenhuma ferramenta de risco de viés elaborada
especificamente para este tipo de estudo. O que existe na literatura sao adaptacoes
realizadas de maneira livre pelos autores de revisdes sistematicas baseadas em suas
percepcdes pessoais e praticas académicas, adaptando as ferramentas existentes e
criando novos itens de avaliagdo de risco de viés conforme julgamento dos itens

importantes para um determinado desfecho.
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1.1 OBJETIVOS

1.1.1 Objetivo geral

O objetivo deste trabalho foi realizar uma revisédo sistematica para elaborar e
descrever uma ferramenta/protocolo que sera criada para avaliacdo do risco de viés
de estudos in vitro para condugao de revisdes sistematicas de pesquisas in vitro em

Odontologia.

1.1.2 Objetivos especificos

a) mapear se autores de RSs que incluiram estudos in vitro de odontologia
realizam avaliacido do risco de viés dos estudos incluidos;

b) mapear quais ferramentas sado utilizadas por autores de RSs que incluiram
estudos in vitro de odontologia para avaliagao do risco de viés dos estudos incluidos;

c) identificar possiveis fontes de vieses em estudos in vitro.

1.2 Justificativa

As revisdes sistematicas estdo entre os estudos que geram melhor evidéncia
na academia e sio transladados para a pratica académica e clinica. Assim, a analise
do que é produzido utilizando-se resultados de estudos in vitro bem como o
desenvolvimento de uma ferramenta para avaliar o risco de viés em estudos in vitro
torna-se fundamental em Odontologia. Ainda, também ndo ha um protocolo que possa
ser seguido para a realizagdo desses estudos, 0 que minimizaria os vieses das

analises dos estudos in vitro.
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2 Projeto de pesquisa

METODOLOGIA

Critérios de eleigéo

Critérios de Inclusado: 1) revisdes sistematicas de odontologia de ensaios in vitro; 2)
revisdes sistematicas em uma unica versao (ndo atualizada); 3) estudos em inglés.
Destaca-se que serdo consideradas aquelas revisbes que utilizarem métodos
explicitos para sintetizar achados de estudos e que tenham formulado uma questéo
clara de pesquisa (STERNE, 2019).

Critérios de Exclusado: 1) revisdes vazias e protocolos de revisdo sistematica foram

excluidos da analise; 2) estudos em outras linguas.

Desenvolvimento do Protocolo

Este protocolo considera os ltens de Relatério Preferidos para Revisdo Sistematica e
Protocolos de Meta-Analise, PRISMA-P (SHAMSEER et al., 2015).

Pesquisa e selecdo da literatura

Dois revisores independentes (CDTR, IFLR) pesquisaram revisbes sistematicas
publicadas no Pubmed via medline, Scopus, EmBase e Open Science, bem como na
literatura cinzenta para detectar estudos ndo publicados até agosto de 2020. Os
mesmos revisores selecionaram e definiram a amostra de revisdes sistematicas
verificando o numero de versdes em cada tépico pesquisado. Nesta fase, as revisdes
sistematicas que ndo atenderam aos critérios de elegibilidade pré-definidos foram
excluidas. Os procedimentos de busca e selecdo foram realizados de forma
independente. Os autores discutiram quaisquer divergéncias no resultado da pesquisa
bibliografica e determinaram a amostra inicial de revisdes sistematicas por consenso
usando a seguinte estratégia de busca no Pubmed "Oral Health"[Mesh] OR "Oral
Health" OR "Health, Oral" OR "Dentistry"[Mesh] OR "Dentistry" OR "Dental
Research"[Mesh] OR "Dental Research" AND "In Vitro Techniques"[Mesh] "In Vitro
Techniques" OR “In Vitro Technique” OR “Technique, In Vitro” OR “Techniques, In
Vitro” OR “In Vitro as Topic” OR “In Vitro” OR “Laboratory” OR “In situ model” OR “In
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situ models” OR “In situ study” OR “In situ studies” Filter: Systematic reviews; e no
Scopus "Oral Health" OR "Health, Oral" OR "Dentistry" OR "Dental Research" OR
"Dental Research" AND "In Vitro Techniques" OR "In Vitro Technique" OR
"Technique, In Vitro" OR "Techniques, In Vitro" OR "In Vitro as Topic" OR "In Vitro"
OR "Laboratory" OR "In situ model" OR "In situ models" OR "In situ study" OR
"In situ studies” AND "systematic review" OR "meta-analysis" OR "meta-analysis"
OR "systematic literature review” Limit to: review and dentistry e adaptagdes para as
outras bases. Para as outras fontes de busca serao feitas as adaptacdes necessarias

e uma nova atualizagdo em relagado aos termos e operadores boleanos.

A selecao foi feita com base nos titulos e resumos dos artigos e, em seguida, sera
realizada a avaliacdo dos textos completos das revisdes sistematicas de estudos in

vitro selecionados.

Extragdo de dados

Dois autores (CDTR, IFLR) extrairam, de forma independente e em duplicata, os
dados usando o programa Rayyan. Duplicatas foram excluidas. Os dois autores
discutiram quaisquer desacordos. Em caso de falta de consenso, um terceiro autor
(TPC) resolveria a discordancia. Sera utilizada a ferramenta AMSTAR 2 (SHEA et al.,
2017) para a avaliagao das RS incluidas. As seguintes caracteristicas serdo extraidas
das resenhas: nome dos autores e ano, tema/area da revisao sistematica, numero de
artigos incluidos na revisao, tipo de analise qualitativa, tipo de analise quantitativa,
presenca e tipo de analise de risco de viés, resultados das analises de risco de viés,
resultado das meta-andlises. Dois autores (CDTR, IFLR) avaliardo
independentemente o RoB dos ensaios incluidos nas revisdes sistematicas com duas
abordagens descritivas: 1) verificando o numero de dominios avaliados para RoB nas
diferentes versbes da revisdo sistematica, e 2) verificando a proporgdo (em
porcentagem) dos diferentes niveis de RoB (baixo, alto e pouco claro) nas diferentes
versdes da revisao sistematica. Devido as mudangas no RoB ao longo dos anos, nem
todos os dominios atuais estavam inicialmente disponiveis. Portanto, registraremos a
propor¢cdo de cada dominio Cochrane relatado e avaliado por autores da revisdo
sistematica nas diferentes versdes. O diagrama de fluxo e o numero de artigos

incluidos serdo descritos em um fluxograma PRISMA P, no apéndice 1.
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Sera elaborada uma ferramenta inicial, a qual sera pilotada envolvendo um
processo Delphi, a qual consiste num método usado para estimar as probabilidades e
os resultados de eventos futuros, onde um grupo de especialistas troca pontos de
vista e cada um fornece, independentemente, estimativas e suposicdes a um
facilitador, que analisa e emite um relatério resumido. Consiste em uma pesquisa
sistematica de diversos estagios para chegar a um consenso, através da opinido de
experts, que tem como objetivo validar, confirmar e substanciar os itens propostos
(CANTRILL, SIBBALD, BUETOW, 1996).

Treinamento de revisores

Um autor (TPC) pilotara o formulario padronizado em revisdes sistematicas néo
incluidas na presente amostra. Em seguida, dois autores (CDTR, IFLR) calibrados
pelo Teste Kappa, realizardo varias rodadas de treinamento extraindo os dados de
revisbes sistematicas nao incluidas na amostra. Duvidas e ambiguidades serdo
discutidas e resolvidas até que um consenso seja alcangado. Apos a inclusdo dos
artigos, sera desenvolvida a planilha para extragdo de dados para que se avalie quali
e quantitativamente os estudos in vitro utilizados nas revisdes sistematicas e como
eles utilizaram as ferramentas de risco de viés. Num primeiro momento, estes estudos
serdo divididos por area dentro da Odontologia, ja que estudos in vitro de cada area
tem caracteristicas distintas. A partir desta divisdo, poderemos propor na ferramenta
as analises de risco de viés que sdo comuns a todos os estudos e aquelas especificas

por areas.

Analise de dados

A analise pretendida sera descritiva dos tipos de ferramentas utilizadas e suas
relagbes com os artigos. A partir destes dados, pretende-se elaborar em uma

ferramenta para avaliagao de risco de viés de estudos in vitro.
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3 Relato do trabalho de campo

Devido a situagdo mundial originada a partir da pandemia COVID-19, a
metodologia proposta no projeto em 2018 n&o pode ser realizada. Em fungdo do
obstaculo acima mencionado e para que os prazos de defesa do doutorado fossem
cumpridos, foi desenhado um novo projeto, o de realizar uma reviséo sistematica para
elaborar e descrever uma ferramenta/protocolo de avaliagdo do risco de viés em
revisdes sistematica de estudos in vitro em Odontologia, seguindo a mesma linha de
trabalho proposta inicialmente.

Através das evidéncias cientificas, foi possivel perceber a necessidade de criar
um protocolo para realizagdo de revisdes sistematicas in vitro. Dessa forma, nosso
protocolo pode ter grande relevancia e servir como guia para a comunidade cientifica
que atua na pratica laboratorial, reduzindo o risco de viés desses estudos que sao a
base para a pratica clinica. Ap6s a situacdo pandémica se estabilizar, o estudo
proposto inicialmente no projeto de pesquisa sera retomado e concluido.

No diagrama de fluxo mostra os resultados da pesquisa, realizados até o
momento (Figura 1).
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Risk of bias in vitro studies: a protocol for a systematic review

Contributions: CDTR and IFLR wrote the protocol draft and conducted the electronic
searches, TPC, RSO and MSC designed the study and reviewed the SR protocol

Abstract

Background: In vitro studies are widely performed in Dentistry as the majority of
materials need to be tested in vitro before human use. Although not performed in
humans or animals, they try to mimic biological conditions to test new materials and
preventive or therapeutic methods. As in other studies, in vitro studies represent an
important preliminary step to develop future clinical research. Many studies are also
performed in vitro due to ethical reasons and the results of those studies are translated
to clinical practice very often via systematic reviews without, however, assessing risk
of bias with an adequate tool because systematic reviews were primarily design to
gather results of clinical studies. Bias in in vitro studies may turn an important finding
into useless information. This protocol aims at performing a systematic review of in
vitro studies considering various outcomes and how to determine which elements may

represent risk of bias that will directly impact in the studies’ results.

Design: This review protocol used, whenever possible, PRISMA-P and describes the
process of conducting a systematic review for the development of a tool that aims to
assist the systematic reviews of in vitro studies. We will use two methodological
approaches: (i) to carry out a systematic review to evaluate systematic reviews of in
vitro studies considering various outcomes and how the risk of bias analysis was
performed; and (ii) to create a bias risk analysis tool for in vitro studies in Dentistry.
The quantity and quality of systematic reviews, the proportion of those who used a tool
for risk of bias analysis, and the relevance of the tool and its impact on results and
conclusions will be evaluated. Still, it is intended to develop a tool to be used in
systematic reviews of in vitro studies, considering the parameters most commonly
used in these studies and that may be sources of bias. We will search the electronic
databases, Scopus, Web of Science, EmBase and PubMed for published studies, as
well as sources of gray literature to detect unpublished studies. Two authors
independently will select abstracts and full texts using predefined eligibility criteria. The
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reference lists of the included studies will be searched manually and the relevant data
will be extracted from the included studies using a specially designed data extraction
spreadsheet and assessing the risk of bias from the included studies or systematic
reviews. Our main results of interest will be to map RSs that included in vitro Dentistry
studies with assessment of the risk of bias and which tools were used in the included
studies, identifying possible sources of bias in laboratory studies. The second part of
this project will be the construction of a tool to assess the risk of bias in in vitro studies
in Dentistry. The review will be reported using the preferred reporting items for
systematic reviews incorporating the statement of network meta-analyzes (PRISMA).

Discussion: We anticipate that our review will aggregate and highlight gaps in the
available evidence on risk of bias in in vitro studies. There are several systematic
reviews of in vitro studies, and laboratory studies are important because they are the
basis of scientific evidence for future clinical studies. The SRs for synthesizing similar
and good quality primary studies are considered the best level of evidence for decision-
making about therapy, but that is only true if the primary studies are sound and are
clinically realated. To avoid analysis bias in the systematic review, data selection and
analysis methods are established before the review is conducted, in a very rigorous
and well-defined process. The judgment of the risk of bias should be carried out using
a tool that brings transparency to the method applied by the authors, which guarantees
the reproducibility of their results.

Systematic review registration: Not applicable, as this study will not assess human
or animal data.

Key-words: Systematic Review; Bias; In Vitro Techniques; Dentistry.

Introduction/Background

Systematic reviews (SR) are considered the gold standard for the evidence
used to assess the benefits and harms of health interventions. Systematic reviews of
in vitro studies have been commonly published in Dentistry, with more than 5,000 hits
in the last 10 years published in Pubmed
(https://pubmed.ncbi.nlm.nih.gov/?term=systematic+review+in+vitro+dentistry). In

vitro studies can and are often used in systematic reviews together with clinical studies,
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both to compare results and to show differences between them and how these
differences reflect in the treatment choice decision process. These reviews are key
elements in evidence-based health (HOOIJIMANS et al., 2014) and widely used by
clinicians and health managers to make decisions. Whereas controversial, sometimes
systematic reviews of in vitro studies are used to base clinical decisions; for example,
when this is the only source of evidence available. This practice can also be justified
by ethical reasons that may be linked to the development of clinical studies or when
there is no possibility of conducting a study for other reasons.

Although clinical decision-making based on the results of in vitro studies should
not be a common practice, these studies are very important in dentistry for the
development of new research hypotheses or comparison of dental materials that do
not need clinical tests for certain outcomes. For example, if a material needs to be
evaluated for its sorption and solubility, it is unlikely that a clinical study will answer
these questions and systematizing the results of several in vitro studies will result in
responses to material comparisons. Fundamentally, data from laboratory research
establish the basis on which clinical studies advance (ABDELRAHMAN et al., 2019).

For this reason, it is important that these primary studies are evaluated for their
methodological quality. Guidelines for assessing the methodological and reporting
quality of systematic reviews (SR) were developed to contribute to the implementation
of evidence-based health care and the reduction of research waste. There are several
methods to assess the quality of SRs, but little is known about how they are used or
where there are potential gaps in guiding best research practices (PUSSEGUDA et al.,
2017). However, there is a phase prior to the assessment of the systematic review
itself, which is the assessment of the studies included in these reviews. As is known,
analysis of the risk and bias of the studies is essential.

Bias is a systematic error that can operate in any direction, and may
underestimate or overestimate the true results of a survey. The risk of bias is related
to the internal validity of the studies and reflects confidence in their results. The
Cochrane risk of bias tool is the most used tool in the literature and was developed for
the analysis of randomized clinical trials. This includes the assessment of seven
domains: sequence generation, allocation concealment, blinding of participants and
staff, other potential threats to validity (other sources of bias), blinding of the outcome

evaluation (blinding of the examiner), incomplete result data and selective result report
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(HIGGINS et al., 2017; FAGGION JR et al., 2018; RADEMAKER et al., 2020). It is
noticed that, when analyzing these items, many are not fully applicable to in vitro
studies.

The criteria for assessing the quality and methodological validity of included
studies is an essential component and should influence the analysis, interpretation and
conclusions of a systematic review (HIGGINS; GREEN, 2011). A series of
recommendations are proposed in the literature for selecting a risk of bias tool since a
tool that encompasses different types of study has not yet been developed. When
selecting a tool, the following items should be considered: using specific tools for this
purpose and for the study design to be evaluated, tools that present clear
recommendations as to how to evaluate the studies, tools that demonstrate that the
bias risk categories can affect results and avoid tools that assess risk with numerical
scores only (VISWANATHAN et al., 2018; CHING et al., 2019).

For studies included in a systematic review, a complete risk of bias assessment
requires both a "study level" assessment (for example, allocation concealment
adequacy) and, for some resources, a more recent approach called a "level
assessment" result ". An outcome-level assessment involves assessing the reliability
and validity of the data for each important outcome, determining the methods used to
assess them in each individual study (GUYATT et al., 2008). The quality of the
evidence can differ between the results, even within a study, as well as between a
primary efficacy result, which is likely to be measured very carefully and systematically,
and the assessment of serious damage (SCHUNEMANN et al., 2006), which may
depend on spontaneous reports from investigators. This information must be reported
to allow an explicit assessment of the extent to which an estimate of the effect is correct
(GUYATT et al., 2008).

Poorly conducted or reported systematic reviews can lead to inaccurate
estimates of treatment effectiveness, misleading conclusions and reduced
applicability, wasting resources and time (PUSSEGUDA et al.,, 2017). When SRs
comply with the established methodology, they report results transparently and are
free from bias, they provide information to help improve future work by reducing biases
(ABDELRAHMAN et al., 2019). When combining the evidence from several studies, it
is important to consider the risk of bias in each study and decide whether the biases

are capable of compromising the integrity of the results and conclusions presented.
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However, there is still no risk of bias tool designed specifically for in vitro studies. In
this way, this project was designed to understand how systematic reviews of in vitro
studies are carried out with regard to the choice of analysis and / or risk of bias tools
and to develop a possible risk analysis tool for in vitro studies bias be used in the future

for systematic reviews of in vitro studies.
Review objetives

The objective of this work will be to carry out a systematic review to develop and
describe a tool / protocol for assessing the risk of bias in systematic reviews of in vitro
research in Dentistry. It is intended to map if authors of systematic reviews that
included in vitro dentistry studies carry out an assessment of the risk of bias in the
included studies; ldentify possible sources of bias in laboratory studies.

Why it is important to do this review

Systematic review is a type of secondary study that gathers, evaluates and
synthesizes relevant primary studies on a given research question. Through an explicit,
clear and transparent methodology, it provides the best evidence for decision making
and reducing the risk of bias (SENA et al., 2014). As demonstrated, there is still no tool

that can be followed for conducting systematic reviews of in vitro studies.

Materials and Methods

Eligibility criteria

Inclusion Criteria: 1) systematic reviews of dentistry in vitro tests; 2) systematic reviews
in a single version (not updated); 3) studies in English according to STERNE, 2019:
including reviews that use explicit, systematic methods to collate and synthesize

findings of studies that address a clearly formulated question.

Exclusion Criteria: 1) empty reviews and systematic review protocols were excluded
from the analysis; 2) studies in other languages.
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Protocol Development

This protocol considered the Preferred Reporting Items for Systematic Review and
Meta-Analysis Protocols, PRISMA-P (SHAMSEER et al., 2015).

Literature search and selection

Two independent reviewers (CDTR, IFLR) searched for systematic reviews published
on Pubmde via medline until November 2020. The same reviewers selected and
defined the sample of systematic reviews by checking the number of versions on each
topic surveyed. At this stage, systematic reviews that did not meet the pre-defined
eligibility criteria were excluded.

The search and selection procedures were carried out independently. The authors
discussed any divergences in the literature search result and determined the initial
sample of systematic reviews by consensus using the following search strategy in
Pubmed "Oral Health" [Mesh] OR "Oral Health" OR "Health, Oral" OR "Dentistry"
[Mesh] OR "Dentistry" OR "Dental Research" [Mesh] OR "Dental Research" AND "In
Vitro Techniques" [Mesh] "In Vitro Techniques" OR "In Vitro Technique" OR
"Technique, In Vitro" OR "Techniques , In Vitro "OR* In Vitro as Topic "OR" In Vitro
"OR" Laboratory "OR" In situ model "OR" In situ models "OR" In situ study "OR" In situ
studies “Filter: Systematic reviews; and Scopus "Oral Health" OR "Health, Oral" OR
"Dentistry" OR "Dental Research" OR "Dental Research" AND "In Vitro Techniques"
OR "In Vitro Technique" OR "Technique, In Vitro" OR "Techniques, In Vitro "OR" In
Vitro as Topic "OR" In Vitro "OR" Laboratory "OR" In situ model "OR" In situ models
"OR" In situ study "OR" In situ studies "AND" systematic review "OR" meta-analysis
"OR" meta-analysis "OR" systematic literature review "Limit to: review and dentistry
and adaptations to the other databases.

For the Scopus, EmBase and Open Science databases, the necessary adaptations
will be made.

The selection was made based on the abstracts and titles of the articles and then on

the full texts of the systematic reviews of in vitro studies.
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Data extraction

Two authors (CDTR, IFLR) extracted data, independently and in duplicate, using the
Rayyan program. Duplicates were excluded. The two authors discussed any
disagreements. In case of lack of consensus, a third author (TPC) resolved the
disagreement. The following characteristics were extracted from the reviews: name of
the authors and year, theme of the systematic review, number of articles included in
the review, type of qualitative analysis, type of quantitative analysis, presence and type
of risk of bias analysis, results of the analysis of risk of bias, the result of meta-
analyzes. Two authors (CDTR, IFLR) independently evaluated the RoB of the trials
included in the systematic reviews with two descriptive approaches: 1) verifying the
number of domains evaluated for RoB in the different versions of the systematic review,
and 2) verifying the proportion (in percentage) of the different levels of RoB (low, high
and unclear) in the different versions of the systematic review. Due to changes in RoB
over the years, not all current domains were initially available. Therefore, we recorded
the proportion of each Cochrane domain reported and evaluated by authors of the
systematic review in the different versions. The flow diagram and the number of articles
included will be described in a PRISMA P flow chart in Appendix 1.

Missing data

We will contact the paper’s corresponding author up to three times via email to request
missing data, which will be considered unobtainable if no reply is received within 6
weeks. If data for outcomes are not presented in an appropriate form, we will attempt
to impute these using established methods. We will conduct sensitivity analyses, if

necessary.

Reviewers’s training

One author (TPC) piloted the standardized form in systematic reviews not included in
the present sample. Then, two authors (CDTR, IFLR) performed several training
rounds extracting data from systematic reviews not included in the sample. Doubts and

ambiguities were discussed and resolved until consensus was reached.
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Data analysis

The intended analysis will be descriptive of the types of tools used and their
relationship with the articles. Based on these data, it is intended to develop a tool for

assessing the risk of bias in vitro studies.

Results
Selection of studies

So far, the initial electronic search has been carried out, which produced 3,204
reviewed articles, 229 in vitro studies were found, with only 125 systematic reviews,

which were included.

Summary of findings

We will present the results in adapted ‘Summary of findings’ tables for risk of bias tools
and a table presenting a possible tool for assessing risk of bias in vitro studies. The
tables will contain details of the risk of bias tool together with the interpretation of

findings.
Availability of data and materials

Data sharing will be available after conducting the systematic review, as this article

has no datasets generated or analysed.
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis
Protocols) 2015 checklist: recommended items to address in a systematic

review protocol*

Section and topic

Item
No

ChecKlist item

ADMINISTRATIVE INFORMATION

Title:
Identification 1a Identify the report as a protocol of a systematic review
Update 1b  If the protocol is for an update of a previous systematic review, identify as
such
Registration 2 If registered, provide the name of the registry (such as PROSPERO) and
registration number
Authors:
Contact 3a Provide name, institutional affiliation, e-mail address of all protocol
authors; provide physical mailing address of corresponding author
Contributions 3b  Describe contributions of protocol authors and identify the guarantor of
the review
Amendments 4  If the protocol represents an amendment of a previously completed or
published protocol, identify as such and list changes; otherwise, state plan
for documenting important protocol amendments
Support:
Sources 5a Indicate sources of financial or other support for the review
Sponsor 5b  Provide name for the review funder and/or sponsor
Role of sponsor 5c  Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in
or funder developing the protocol
INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already
known
Objectives 7  Provide an explicit statement of the question(s) the review will address
with reference to participants, interventions, comparators, and outcomes
(PICO)
METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting,

time frame) and report characteristics (such as years considered,
language, publication status) to be used as criteria for eligibility for the

review
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Information sources 9

Describe all intended information sources (such as electronic databases,
contact with study authors, trial registers or other grey literature sources)

with planned dates of coverage

Search strategy 10

Present draft of search strategy to be used for at least one electronic

database, including planned limits, such that it could be repeated

Study records:

Describe the mechanism(s) that will be used to manage records and data

throughout the review

State the process that will be used for selecting studies (such as two
independent reviewers) through each phase of the review (that is,

screening, eligibility and inclusion in meta-analysis)

Describe planned method of extracting data from reports (such as piloting
forms, done independently, in duplicate), any processes for obtaining and
confirming data from investigators

List and define all variables for which data will be sought (such as PICO
items, funding sources), any pre-planned data assumptions and

simplifications

List and define all outcomes for which data will be sought, including

prioritization of main and additional outcomes, with rationale

Describe anticipated methods for assessing risk of bias of individual
studies, including whether this will be done at the outcome or study level,
or both; state how this information will be used in data synthesis

Describe criteria under which study data will be quantitatively synthesised

If data are appropriate for quantitative synthesis, describe planned
summary measures, methods of handling data and methods of combining
data from studies, including any planned exploration of consistency (such
as 1%, Kendall's 1)

Describe any proposed additional analyses (such as sensitivity or
subgroup analyses, meta-regression)

If quantitative synthesis is not appropriate, describe the type of summary

planned

Specify any planned assessment of meta-bias(es) (such as publication

bias across studies, selective reporting within studies)

Data 11a
management
Selection 11b
process
Data collection 11c
process
Data items 12
Outcomes and 13
prioritization
Risk of bias in 14
individual studies
Data synthesis 15a
15b
15¢c
15d
Meta-bias(es) 16
Confidence in 17

cumulative evidence

Describe how the strength of the body of evidence will be assessed (such
as GRADE)

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation
and Elaboration (cite when available) for important clarification on the items. Amendments to a review
protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.
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From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L,
PRISMA-P Group. Preferred reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647.
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Records identified through Records identified through
database searching hand search
(n=3,204) (n=0)

i

l

Duplicates removed

(n=2,700)
v
Records screened Records excluded
(n=229) (n=2,471)

!

Full-text articles assessed for eligibility Full-text articles excluded, with

(n=229) reasons (n =20)

e Without access to the article

(n=104)

\ 4

Studies included in qualitative synthesis e NotSRofinvitro studies

(n =125) (n=84)

Figure 1. Flowchart of the systematic review.
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5 Consideragoes Finais

Baseado na apreciagcdo dos estudos selecionados e pré-avaliados nesta
revisao sistematica, pode-se notar que nao ha ferramenta ou recomendacéao publicada
para a avaliacdo de risco de viés de revisdes sitematicas de estudos in vitro. Desta
forma, este protocolo pode levar a varias recomendacbes aos pesquisadores, e
permitir a elaboracéo e a descricdo de uma ferramenta de avaliagao do risco de viés
para estudos in vitro em Odontologia.
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Cronograma

As etapas de execucdo do presente estudo serao:
Levantamento bibliografico inicial;

Elaboragao do projeto de tese;

Qualificagao do projeto;

Inicio da busca para a realizagdo da Revisao sistematica
Revisao Sistematica

Redacao de relatérios e artigo para publicagao;

Defesa da tese;

Corregdes e envio do artigo para publicagao.

Tabela 1 - Cronograma de execucgao das etapas
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2018
Jan Fev Mar Abr Mai Jun Jul Ago Set Out Nov Dez
1 1 1 1 2 2 2 2 3 4 4 4
2019
Jan Fev Mar Abr Mai Jun Jul Ago  Set Out Nov Dez
4 4 4 5 5 5 5 5 5 5 5 5
2020
Jan Fev Mar Abr Mai Jun Jul  Ago  Set Out Nov Dez
5 5 5 5 6 6 6 6 6 6 6 7
2021
Jan Fev Mar Abr Mai Jun Jul  Ago  Set Out Nov Dez
8 8 8 8
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