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Abstract
Background: Antimicrobial resistance is currently considered the main risk to global health. A variety of microbial species have
been isolated from endodontic and periodontal infections. However, clinical endodontic and periodontics bacterial isolates have not
been sufficiently characterized with regard to their capacity for antibiotic resistance. We aim to assess the existing evidence to
estimate the prevalence of the main antimicrobial resistance and multidrug resistant organisms in endodontics and periodontics and
to describe their geographic distribution in Latin America.

Methods: All types of designs and will be restricted to Latin American studies will be included in this systematic review. MEDLINE,
Embase, CINAHL, BVS (LILACS, BBO - bvsalud.org), IBECS (bases.bireme.br), Google Scholar, Cochrane Central Register of
Controlled Trials, andWeb of Science databases will be searched from 2013 to December 31, 2018 for all types of study designs that
report microbial infection in endodontics and periodontics and their resistance and that define the microbiological methods used to
identify microorganisms. The selection of articles for inclusion will be performed by 2 reviewers using predefined eligibility criteria. The
CochraneandROBINS-I risk of bias assessment toolswill be used to assess themethodological quality of randomizedcontrol trials. The
Newcastle–Ottawa scale will be used to assess the quality of methodology in observational studies. The overall quality of evidence will
be assessed using Grading of Recommendations Assessment, Development and Evaluation (GRADE) using the same principles and
domainsapplied in thequality assessment ofprognostic studies. Theheterogeneity of the findingswill beassessedusingboth thex2 test
and the I2 statistic. Sensitivity analysis will be performed by subgroup analyses and meta-regression to investigate the effect of study-
level characteristics, such as age, gender, andmethodological quality score, whenever possible. Publication bias across studies will be
evaluated by visual inspection of the funnel plots and Begg’s test for the results covered in 10 or more studies.

Results: The evidence derived by this study will inform best practices for patients with endodontic and periodontal problems
receiving antimicrobial agents.

Conclusion: Successful completion will significantly impact clinical practice and contribute to improved prescribing competency.

Protocol registration: PROSPERO—CRD42018077810.

Abbreviations: BBO = Bibliografia Brasileira de Odontologia (Brazilian Bibliography of Dentistry), BVS = Biblioteca Virtual em
Sa�ude (Virtual Health Library), CENTRAL = Cochrane Central Register of Controlled Trials, CI = confidence interval, CINAHL =
Cumulative Index to Nursing and Allied Health Literature, Development and Evaluation, embase = Excerpta Medica Database,
GRADE = Grading of Recommendations Assessment, IBECS = Índice Bibliográfico Español en Ciencias de la Salud (Spanish
Bibliographic Index in Health Sciences), LILACS = Literatura Latino-Americana e do Caribe em Ciências da Sa�ude (Latin American
and Caribbean Health Sciences Literature), MDRO = multidrug-resistant organisms, MEDLINE = Medical Literature Analysis and
Retrieval System Online, MeSH = Medical Subject Headings, MIC = minimal inhibitory concentration, PRISMA-P = Preferred
Reporting Items for Systematic Reviews and Meta-Analysis Protocols, PROSPERO = International Prospective Register of
Systematic Reviews, ReBEC = Registro Brasileiro de Ensaios Clínicos (Brazilian Registry of Clinical Trials), ROBINS-I =Risk of Bias in
Nonrandomized Studies of Interventions, WHO = World Health Organization.
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1. Introduction

Antimicrobial resistance is a natural phenomenon for the sake of
the survival and maintenance of the species and is present in all
geographic regions.[1] It is a worldwide public health problem
with few therapeutic options and a negative impact on patients
infected by multidrug resistant organisms (MDROs).[2] MDROs,
according to the most widely used criteria in the literature,[3] are
labeled as such because of their in vitro resistance to more than
one antimicrobial agent.
The antimicrobial resistance of anaerobes isolated from

primary endodontic infections has increased in the last decade
in the Brazilian population.[4] Considering that the bacteria from
root canals could potentially develop antimicrobial resistance,
their capacity to form a biofilm may facilitate the dissemination
of antimicrobial resistance by horizontal gene transfer.[5]

Infections caused by drug-resistant bacteria are associated with
increasedmorbidity andmortality and increased costs. Clinically,
patients with acute apical abscess experience mild-to-severe pain,
swelling and even trismus. Systemic manifestations could occur,
including fever, lymphadenopathy, malaise, headache, and
nausea.[6] Acute dental abscesses have caused serious complica-
tions and even death.[6,7]

The increasing rate of resistance of microorganisms to
penicillins or other antibiotics has generated concern among
health authorities in Latin America.[8–10] It is more threatening
when considering the very limited number of new antimicrobial
agents that are in development.[3]

In 2004, a study intended to detect bacterial species from
abscess samples collected in Oregon and Rio de Janeiro suggested
that the differences found in the bacteria detected or cultured in
the studies could be associated with the geographic location.[11] It
is estimated that, due to its size and alarming magnitude, the
epidemiology of resistance may show remarkable geographical
variability and rapid temporal evolution.
A systematic review including 7 studies that evaluated 374

patients from different countries worldwide revealed that
antimicrobial resistance rates varied according to the previous
use of antibiotics.[12] However, the authors did not evaluate the
risk of bias and disregarded the findings’ chronology.
The data generated by this search could also help managers of

public health systems to make better decisions, in addition to
serving as an educational tool for prescribers to acquire a greater
understanding and awareness of the importance of the rational
use of antimicrobials, in line with the recommendations of the
World Health Organization.[10]

Therefore, the objectives of this systematic review are to
estimate the prevalence of the main microbially resistance and
multidrug resistance organisms, to analyze the time course
tendencies of resistance and multidrug resistance, and to describe
the geographic distribution of resistance and multidrug resistance
organisms.
2. Systematic review question

What is the resistance profile to antimicrobial resistance in main
circulating bacteria isolated from acute periodontal and
endodontics infections in Latin America?
2

3. Methods

3.1. Standards

The systematic review will be performed according to the
recommendations specified in the Cochrane Handbook for
Interventional Reviews and reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
Protocols (PRISMA-P) statement (Additional file-1, http://links.
lww.com/MD/C637).
3.2. Protocol and Registration

We registered our review protocol with the International
Prospective Register of Systematic Reviews https://www.crd.
york.ac.uk/prospero/ (PROSPERO-CRD42018077810). Ethical
approval is not required because this is a literature-based
study.
3.3. Eligibility criteria
3.3.1. Inclusion criteria. This systematic review will include all
types of designs and will be restricted to Latin American studies
meeting the following criteria: investigate microbial infection in
endodontics and periodontics, report resistance to microbial
infection in endodontics and periodontics, and discuss the
microbiological methods used for the identification of micro-
organisms. Antimicrobial resistance is understood as the ability
of a microorganism to resist the effects of an antimicrobial agent
that previously could successfully treat the disease. Antimicrobial
resistance will be defined as the resistance of an isolated pathogen
to the antibiotic in question using a standardized antimicrobial
susceptibility test model such as the agar diffusion test (Kirby–
Bauer method) or other standard methods for determining the
zone of inhibition or minimal inhibitory concentration (MIC) of
the isolate. Additionally, we will include studies that detected the
bacterial resistance genes of antibiotics by molecular techniques
and those with samples collected from the buccal cavity (saliva,
supragingival biofilm, or root canals with primary endodontic
infections).MDROs, according to themost widely used criteria in
the literature,[3] are labeled as such because of their in vitro
resistance to more than one antimicrobial agent.

3.3.1.1. Participants. The studies should include patients with
permanent dentition and endodontic and/ or periodontal
microbial infection.

3.3.1.2. Timing. The last 5 years (from 2013 to 31 December
2018)

3.3.1.3. Language. There will be no restrictions based on
language.

3.3.2. Exclusion criteria. We will exclude crossover studies and
those with incomplete data or information, studies in which data
on microbial agents could not be isolated, primary studies or
systematic reviews with the qualitative synthesis of information,
therapeutic guides, guidelines, abstracts, conferences, books,
book chapters, and methodological studies.

http://links.lww.com/MD/C637
http://links.lww.com/MD/C637
https://www.crd.york.ac.uk/prospero/
https://www.crd.york.ac.uk/prospero/
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3.4. Measure outcomes

The main outcomes will be to find the prevalence of antibiotic
resistance (with 95% confidence intervals), proportion of drug
resistance transmitted and acquired, rate of failure during
antibiotic treatment, percentage and the overall percentage of
resistance for each antimicrobial agent.
3.5. Search methods for primary studies

We will not impose any language restrictions or publication
status.

3.5.1. Electronic searches. We will search in the following
electronic databases, with no publication status restrictions:
MEDLINE, Embase, CINAHL, Google Scholar, Cochrane
Central Register of Controlled Trials, and Web of Science. The
BVS (bvsalud.org) will be used to search for studies in different
databases, such LILACS (lilacs.bvsalud.org), BBO (bases.bireme.
br), and IBECS (bases.bireme.br). In Portal de Periodicos
(periodicos.capes.gov.br), we will search for dentistry and oral
sciences sources. For primary studies, we will search in ReBEC
(http://www.ensaiosclinicos.gov.br), Clinicaltrials.gov and the
WHO Register (who.int).

3.5.2. Searching other resources.Additionally, we will use the
website “bancodeteses.capes.gov.br” to identify dissertations in
the field, and websites such as the Grey Literature Report (http://
www.greylit.org) will be searched as grey literature. If necessary,
the lead authors of the studies will be contacted for further
information.
3.6. Search strategy

For the profile of the circulating agents of antimicrobial resistance
in Latin America, the search strategy will be conducted
individually with MeSH terms such as: resistance to antimicro-
bial drugs and endodontic and/or periodontal infections. The
search strategy to be used is described in Additional file-2, http://
links.lww.com/MD/C637. This same strategy will be tailored for
each database or library listed. This search strategy will be
performed in cooperation with a research librarian.
3.7. Eligibility determination

Following a calibration exercise, peer reviewers will evaluate
titles and abstracts, independently and in duplicate, according to
the eligibility criteria. Covidence systematic review software
(Veritas Health Innovation, Melbourne, Australia. Available at
www.covidence.org) will be used to manage the screening among
reviewers.
The full-text publications of articles selected as potentially

eligible will be acquired. After a second calibration exercise, the
same pairs of reviewers will independently apply the eligibility
criteria to the potentially eligible full texts using standard forms.
Differences will be resolved by consensus among all reviewers.

To exclude studies that published their results in more than one
article (data replication), a reviewer will review all eligible articles
and identify those with one or more in common authors. In case
of publication of data from the same cohort, the article with the
most complete data will be used.
To evaluate the concordance of the selection for the full text,

the Kappa test will be used. Kappa values between 0.40 and 0.59
will be considered to represent weak agreement, between 0.60
3

and 0.74 to represent intermediate agreement, and 0.75 or more
to represent excellent agreement. Reviewers will use a standard-
ized, pretested data extraction form with instructions on how to
extract them. For articles published only in summary or articles
that have important information missing, complete information
on the methods and results will be obtained by contacting the
authors.
3.8. Data extraction

Two reviewers, in pairs and independently, will be calibrated by
extracting at least 3 articles and then coming to a consensus. This
procedure should occur until the reviewers are able to extract the
data.
Data on the patient’s nosological status (type of infection,

diagnosis), including the number of subjects included in the
study, the description of recruitment, city, location, date of the
research, exposure to antibiotics, sample size, type (saliva, supra-
gingival biofilm, root canal with primary endodontic infection,
etc.), methods of determining sample size, conflicts of interest,
biological material used, methods used tomeasure results (type of
medium of culture, type of collection, etc.), antimicrobial agents
tested, number of bacterial lines and number of resistant species,
will be collected from all studies.
The total percentage of an antimicrobial agent will be

calculated for each study, regardless of the bacterial species
tested.
The overall percentage resistance for each antimicrobial agent

tested will be the average between the total number of resistant
isolates and the total number of isolates evaluated. Microbial
isolates with an intermediate profile will be considered suscepti-
ble to the antimicrobial agent.[13]
3.9. Risk of bias in individual studies

The risk assessment of bias will be independently assessed by at
least 2 reviewers in duplicate using the instrument for
nonrandomized studies by Cochrane (Collaboration tool for
assessing the risk of bias—ROBINS-I)[14] and considering
specific tools for prevalence studies.[15] For observational studies,
the Newcastle–Ottawa quality scale for cohort studies will be
used. If differences are observed, they will be resolved by
consensus among all reviewers. Incomplete results will be
stipulated as having a low risk of bias, with a loss of follow-
up of <10%.
Two reviewers will independently evaluate the quality of each

study included, and any disagreement will be resolved by
consensus or by one arbitrator to judge unresolved disagree-
ments.
3.10. Confidence in pooled estimates of effect

The overall quality of evidence will be assessed using Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) using the same principles and domains applied in the
quality assessment of prognostic studies.[16]

We will perform subgroup analysis for geographic area
(country) and by dental specialty (endodontics and periodontics).
If possible, we will also perform subgroup analyses for age,
gender, and antimicrobial class. Analysis will be performed
using R, V.3.2.3, and the meta V.4.3-2 and metaphor
packages.

http://www.ensaiosclinicos.gov.br/
http://www.greylit.org/
http://www.greylit.org/
http://links.lww.com/MD/C637
http://links.lww.com/MD/C637
http://www.covidence.org/
http://www.md-journal.com
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3.11. Data synthesis

The results will be analyzed separately according to the study
design, and when possible, will be described qualitatively in
tables of evidence. A descriptive summary will be created to
determine the amount of evidence found and the variation
between studies. The data will be grouped by microbial agents
and antibiotic agents.
Statistical analysis of data (meta-analysis) will only be

performed if appropriate data is found. The random-effects
model will be used to calculate the pooled prevalence and
corresponding 95% CI. If possible, the prevalence of the main
circulating agents of antimicrobial resistance in periodontal and
endodontic infections in Latin America will be adjusted,
considering the population of each Latin American country.
The 95% predictive distribution, that is, the probabilistic

interval of the realization of new studies to be carried out in Latin
America, will be calculated.
The heterogeneity of the findingswill be assessed using both the

x2 test and the I2 statistic. Sensitivity analysis will be performed
by subgroup analyses and meta-regression to investigate the
effect of study-level characteristics, such as age, gender and
methodological quality score, whenever possible. Publication
bias across studies will be evaluated by visual inspection of the
funnel plots and Begg’s test for the results covered in 10 or more
studies.
3.12. Ethics and dissemination

No ethical approval is required as no primary, personal or
confidential data are being collected in this study. Successful
completion will significantly impact clinical practice and
contribute to improved prescribing competency. This will inform
best practices for patients with endodontic and periodontal
problems receiving antimicrobial agents. The results of this study
will be published in a peer-reviewed journal and presented at
conferences.
4. Discussion

Our review will assess the existing evidence to estimate the
prevalence of the main antimicrobial resistance and MDROs in
endodontics and periodontics and to describe their geographic
distribution in Latin America.
The data generated by this search could also help managers of

public health systems to make better decisions, in addition to
serving as an educational tool for prescribers to acquire a greater
understanding and awareness of the importance of the rational
use of antimicrobials, in line with the recommendations of the
World Health Organization.[10]

The findings will be disseminated to national and international
scientific sessions and published in a peer-reviewed journal.
Successful completion will significantly impact on clinical
practice and contribute to improve prescribing competency.
This will inform best practice of patients with endodontic and
periodontal problem receiving antimicrobial agents, and help
facilitate evidence-based shared care decision-making. This study
will also identify key areas for future research.
4.1. Strengths and limitations of this study
�
 To our knowledge, this is the first systematic review protocol
that has attempted to evaluate the prevalence of antimicrobial
4

resistance in the areas of endodontics and periodontics in Latin
America.
This protocol was written according to the PRISMA-P
�

guidelines, and the review will be written using a standardized
methodology with a full bibliographic search, study selection,
data extraction, and bias risk assessment performed by 2
independent researchers.
The chosen time period appears short (5 years) but represents
�

the time necessary to verify changes in the profile of resistance.
Using all types of designs and limiting the studies to Latin
�

American research in the area of dentistry, where there is a clear
lack of high-quality trials, will increase the internal validity.
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