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Abstract
Background: When a person feels dental pain, it brings great discomfort and damages the quality of life. Symptomatic apical
periodontitis is identified as the most frequent cause that triggers dental pain. Symptomatic apical periodontitis arises from an
infection or inflammation in the pulpless root canal structure. According to clinical guidelines, the primary form of therapy for such
teeth entails removing the inflammation or infection source through local surgical procedures. Presently, systemic antibiotics are
recommended only for cases where there is clear indication of an infectious spread or a systemic involvement. Therefore, this study
aims to assess the efficacy and level of safety of using antibiotics to treat adult symptomatic apical periodontitis patients.

Methods:The present protocol study will conduct a search on electronic databases to look for randomized controlled trials (RCTs)
that have evaluated the effectiveness and safety of antibiotics when used to treat adult patients with symptomatic apical periodontitis.
The databases will be search from their beginning to April 2021. The search is not bound by publication status or language
restrictions. The following databases will be searched: Web of Science, PubMed, the Cochrane Library, Chinese National Knowledge
Infrastructure, and EMBASE. This study will employ ZETOC Conference Proceedings and OpenGrey to identify potential grey
literature. Afterwards, 2 independent authors will select the studies, extract data from the studies, and conduct a risk assessment to
check for bias. All discrepancies between the authors will be resolute via discussion involving a third independent author. The data
synthesis and statistical analysis of this study will be done with the RevMan software (Version: 5.3).

Results: The present protocol report will provide high-quality evidence related to the efficacy and level of safety when using
antibiotics to treat mature symptomatic apical periodontitis patients.

Conclusion: The outcomes of the present study will update the evidence available for assessing the efficacy and safeness of using
antibiotics to treat mature symptomatic apical periodontitis patients.

Ethics and dissemination: This study does not require an ethical approval since individual patient data is not included in any
form.

Registration number: DOI 10.17605/OSF.IO/CVP8M (https://osf.io/cvp8m/).

Abbreviation: RCT = randomized controlled trials.
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1. Introduction

Apical periodontitis refers to a widespread dental infection
centred around the pulpal tissue of the root canal structure. Over
time, without proper treatment, an osteolytic apical lesion will
form and tooth loss is inevitable.[1] Moreover, latest epidemio-
logic and mechanistic evidence have established a connection
between apical lesion and low-grade general inflammation
combined with an elevated risk of cardiovascular disease and
diabetes mellitus.[2–5] The origin of symptomatic apical peri-
odontitis could be from a previously healthy tooth that has later
suffered pulpal breakdown, or it could arise from a tooth that had
asymptomatic apical periodontitis. A dull or excruciating pain
that worsens when biting is characteristic of symptomatic apical
periodontitis. Generally, the damaged tooth has adverse or
delayed positive response to vitality testing, and it also tends to be
extremely sensitive to percussive exertions.[6]

Prevailing clinical guidelines suggest that primary treatment for
teeth showing indications of symptomatic apical periodontitis
needs exclusion of the inflammation or infection source via local
surgical operations and systemic antibiotics.[7,8] The procedure
may require extraction of the offending tooth or extirpation of
the pulpal tissues, most likely in combination with the incision
and drainage of any prevalent swelling. Presently, systemic
antibiotics are recommended only for cases where there are clear
symptoms indicating an infectious spread or a systemic
involvement.[7–9] Regardless, even in the absence of such
symptoms, there is evidence that antibiotics are widely prescribed
by dentists to symptomatic apical periodontitis patients.[10,11]

However, the level of efficacy in the use of antibiotics remains
unclear. Therefore, this study plans to conduct an evaluation of
the efficacy and level of safety when using antibiotics as a
therapeutic strategy for mature patients with symptomatic apical
periodontitis.
2. Methods

2.1. Study registration

The current protocol of this study has been registered in the OSF
(https://osf.io) on April 26, 2021. This study will be conducted in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses Protocols (PRISMA-P).[12]

2.2. Criteria for study selection
2.2.1. Types of studies. The current meta-analysis will
incorporate each Randomized Controlled Trial (RCT) that has
evaluated the efficacy and safety of antibiotics for treating mature
symptomatic apical periodontitis patients. The inclusion criteria
is not bounded by publication status or language restrictions.

2.2.2. Types of participants. Participants include mature adults
(aged 18years and above) with a clinical diagnosis of
symptomatic apical periodontitis in a single tooth.

2.2.3. Types of interventions. It is planned to only include
studies using antibiotic (either through intravenous injection or
oral administration) as the experimental intervention. Regarding
control interventions, this analysis will incorporate additional
symptomatic support therapy except antibiotics.

2.2.4. Types of outcome measures. In the present study, the
major outcomes include the measures of patient-reported
discomfort and swelling, and clinician-reported measures of
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infection. The minor outcomes include patient-reported quality
of life measures, type of analgesics used, analgesic dosage, usage
frequency of analgesics, and all adverse effects or harmful
outcomes.

2.3. Search strategy

A comprehensive search will identify all RCTs that have
evaluated the efficacy and safety of using antibiotics to treat
mature patients with symptomatic apical periodontitis. The
databases will be searched from their inception to April 2021
without any language or publication status restrictions. The
following databases will be searched: Web of Science, PubMed,
the Cochrane Library, Chinese National Knowledge Infrastruc-
ture, and EMBASE. Moreover, this study will employ ZETOC
Conference Proceedings and OpenGrey to identify potential grey
literature. The search will be conducted through the following
combination: apical periodontitis, antibiotics∗, “randomized
controlled trials,” and RCT∗.
2.4. Data collection and analysis
2.4.1. Selection of studies. Firstly, 2 independent authors will
perform a title/abstract screening to check if the obtained studies
satisfy the inclusion criteria. The full-texts of the studies involved
in the first stage will be scrutinized by 2 authors, independent of
each other, to satisfy the inclusion criteria. Figure 1 illustrates the
study selection flow chart.

2.4.2. Data extraction andmanagement. The study details will
be entered into the pilot tested data extraction form. Two
independent authors will extract the outcome data from the
selected studies with the aid of a generalized data extraction table.
All disagreements will be resolved through discussion with a third
autonomous author. The following characteristics will be
extracted from included studies: participants (sampling setting,
criteria for diagnosis, inclusion/exclusion criteria, total number
of participants in each group, and baseline demographics), study
methodology (designing, distribution, randomization, randomi-
zation concealment, blinding, follow-up time, etc), intervention
(type of antibiotic, dosage, frequency of use, duration of course,
etc), and outcome measures.

2.4.3. Assessment of risk of bias in included studies.Apair of
independent authors will evaluate the bias risk of the included
studies and find a resolution to all disagreements via discussion
with a third independent author. The evaluation of the bias risk in
the included studies is based on the Cochrane’s Collaboration
Tool.

2.4.4. Measures of treatment effect. For dichotomous out-
comes, the estimate of effect of the intervention will be expressed
as relative risk together with 95% confidence intervals. For
continuous outcomes, this study will report mean differences or
standardized mean differences together with 95% confidence
intervals.

2.4.5. Dealing with missing data. Attempts will be made to
establish contact with original authors to fill in instances of
missing data.

2.4.6. Assessment of heterogeneity. It is planned to conduct a
heterogeneity assessment between the included studies using the
I2 statistic and Chi2 test (where, P< .1 and I2 >50% denotes
statistical significance).[13] The random-effects model will be
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Figure 1. Flow diagram of the literature search.
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utilized to analyze studies judged as statistically significant;
otherwise, the fixed-effects model will be utilized.[14,15]

2.4.7. Assessment of reporting biases. The probability of
publication bias will be evaluated through funnel plots.[16]

2.4.8. Sensitivity analysis. The present protocol report will
assess the impact of excluding studies with high-risk of bias from
the analysis, provided sufficient data were available.

3. Discussion

Recently, there has been a steady increase in RCTs evaluating the
characteristics of using antibiotics to treat adults with symptom-
atic apical periodontitis. Admittedly, a considerable number of
3

published studies suggest the application of antibiotics holds a
significant position for the treatment of adult patients with
symptomatic apical periodontitis. However, the efficacy of using
antibiotics to treat grown-ups with symptomatic apical peri-
odontitis is yet to be established. Therefore, we will plan to
conduct the present systematic review andmeta-analysis to assess
the efficacy and safeness of using antibiotics to treat mature
patients with symptomatic apical periodontitis. It is hoped that
these findings will offer clinicians with the basis for antibiotics of
adult patients with symptomatic apical periodontitis.
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