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Background: Dental practitioners are the largest prescribers of metronidazole. Antibiotics should only be pre-
scribed when systemic involvement is clear and should be limited to monotherapy with β-lactams in the first
instance.

Objectives: To determine whether metronidazole used as monotherapy or in addition to a β-lactam antibiotic
offers any additional benefit over β-lactam monotherapy in non-periodontal dental infections.

Methods: Searches of Ovid Medline, Ovid Embase, Cochrane library and trials registries, forward and backward
citations, for studies published between database inception and 2 August 2021. All randomized clinical trials
(RCTs) and non-randomized trials comparing either systemic metronidazole monotherapy or metronidazole
combined with a β-lactam with β-lactam monotherapy for the treatment of non-periodontal dental infections
in adults or children in outpatient settings were included.

Results: Four publications reporting three RCTs comparingmetronidazole with a β-lactam antibiotic were recov-
ered. Studies were conducted in the 1970s–80s and aimed to demonstrate metronidazole was as effective as
penicillin for the treatment of acute pericoronitis or acute apical infections with systemic involvement. Meta-
analysis of results was not possible due to differences in measurement of infection signs. All studies concluded
that metronidazole and penicillin are equally effective for the treatment of non-periodontal dental infections
with systemic involvement.

Conclusions: Metronidazole does not provide superior clinical outcomes (alone or in combination with a β-lac-
tam) when compared with a β-lactam antibiotic alone for the treatment of non-periodontal dental infections in
general dental practice. Guidelines should reinforce the importance of surgical interventions and if appropriate
the use of a single agent narrow-spectrum β-lactam.

Introduction
First-line management of non-periodontal dental infection with-
out systemic symptoms is local treatment of the infected tooth
to remove the source of inflammation or infection. In the major-
ity of cases this is the only intervention required.1,2 If signs of sys-
temic involvement are present, most international guidelines
recommend monotherapy with a β-lactam antibiotic.3–6 There
is currently equipoise with regards to choice of agent when com-
binedwith local intervention (drainage, root canal therapy and/or
removal of the cause).7 As antibiotic use isa key driver of

antimicrobial resistance it is important that prescribers adhere
to guidelines and understand the underpinning evidence, only
prescribing antibiotics when there are clear signs of systemic
spread and likely benefit for the patient. Therefore when antibio-
tics are deemed necessary, WHO Access (narrow spectrum) anti-
biotics should be selected to minimize impact on antimicrobial
resistance and given for the shortest possible duration to achieve
clinical improvement. Recommended first-line antimicrobial
treatment consists of phenoxymethylpenicillin 500–1000 mg or
amoxicillin 500–1000 mg for up to 5 days with review at
3 days. Metronidazole should be considered as second choice
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for patients not allergic to penicillin or as an adjunct in severe
infections.4,6

The Scottish Antimicrobial Prescribing Group (SAPG) leads the
antimicrobial stewardship programme in Scotland and includes a
focused dental subgroup comprising multidisciplinary representa-
tion from general dental practice, academia, national dental orga-
nizations and pharmacy. Whilst metronidazole is the secondmost
commonly prescribed antibiotic in dental practice (after amoxicil-
lin), dental use accounts for 59% of all primary care use of metro-
nidazole in Scotland.8 Surveillance of prescribing in 2020 showed a
3.2% increase in dental antibiotic prescribing to 10.4% of anti-
microbial prescriptions in primary care in Scotland as a result of re-
strictions on surgical interventions during COVID-19.9 The relatively
high proportion of metronidazole prescribing in general dental
practice suggests that guidance and behavioural science interven-
tions will require review and updating. Furthermore, in a recent
study comparing antibiotic prescribing patterns, dentists in
England and Scotland prescribed approximately three to five times
more antibiotics than those in Norwayand Swedenandweremore
likely to prescribe metronidazole.10

The present study aimed to understand whether metronida-
zole used as monotherapy or in addition to a β-lactam antibiotic
offers any additional benefit over β-lactammonotherapy in non-
periodontal dental infections.

Methods
Literature search strategy
This systematic review is reported in accordance with the preferred re-
porting items for systematic reviews and meta-analysis (PRISMA) state-
ment 2020.11 The objective, inclusion criteria and methods of analysis
were specified in advance and published in a protocol (Prospero
CRD42021269247).

Inclusion/exclusion criteria
Studies included in the review had to adhere to inclusion criteria as listed
in Table 1. Case reports, retrospective cohort studies, systematic reviews,

animal trials, letters to editors, in vivo and in vitro studies were excluded.
We also excluded studies with incomplete data collection; studies with no
comparison group, or those that involved any additional therapy (other
than analgesia) that could affect the outcomes; and studies that reported
on inpatient treatment of patients with dental infections or prophylactic
treatment.

Search strategy
To identify relevant publications we searched the Cochrane library, Ovid
Embase and Ovid Medline electronic databases from inception to 2
August 2021. ClinicalTrials.gov and the WHO International Trial Registry
Platform were searched for ongoing and unpublished studies.
Backwards and forwards search of selected studies were conducted.
The search strategy was developed in consultation with an information
scientist; full search strategies for each database can be found in the
Supplementary data (available at JAC-AMR Online).

Data collection and analysis
Search results were collated on EndNote™ 20. Following removal of dupli-
cates, all titles and available abstracts were screened by two authors (N.S.
and L.C.). Disagreements were resolved by consensus or by discussion
with a third author (J.S.). Full text was retrieved for all records deemed
to meet the inclusion criteria. Data from eligible studies were extracted
using a tool created for this study. The following information was ex-
tracted: author and year, study setting, study design, type of infection(s),
type and dose of antibiotic used, duration of treatment, sample size in
each group, follow-up period and reported clinical outcomes.

Assessment of methodological quality
Studies selected for critical appraisal were assessed independently by two
authors (L.C. and N.S.) using the Joanna Briggs Institute (JBI)12 tool for as-
sessing risk of bias in randomized clinical trials (RCTs). Disagreements
were resolved by consensus or by discussion with a third author (J.S.).

Data synthesis
We planned to carry out meta-analysis, however this was not possible as
although studies reported similar outcomes, for people with similar clin-
ical conditions, methods of assessment used were heterogeneous and
subjective. We therefore present a narrative review of included studies.

Results
Results of the search
Following removal of duplicates, the electronic searches identi-
fied a total of 809 references. No additional trials were identified.
Independent review of the titles and abstracts, where available,
excluded 799 references from further analysis and resulted in re-
trieval of full text for nine potentially relevant publications, trans-
lated where required. One study could not be retrieved. Nine
studies were evaluated against the inclusion criteria, five were
excluded and reason for exclusion recorded. Four publica-
tions13–16 that reported three RCTs could be included. Figure 1 de-
tails the study selection flow chart.

Risk of bias in included studies
Agreed results of independent author judgements about the risk
of bias in included studies are presented in Table 2. Three per
protocol studies were appraised. Risk of selection bias was con-
sidered to be low in two studies15,16 and unclear in the third.13

Table 1. Inclusion criteria

Criterion

1 RCTs, non-randomized trials
2 Human participants (adults and children) undergoing outpatient

treatments for non-periodontal dental infections in general dental
practices

3 Studies that reported comparisons of metronidazole alone or plus
β-lactams with β-lactams only

4 Clearly defined clinical parameters according to which diagnosis and
resolution of infection is made—e.g. clinician assessment of
swelling and appearance of soft tissues, trismus and fever. Patient
reported pain intensity evaluated by any validated measure e.g.
numeric rating scale/visual analogue scale (VAS)

5 Studies that reported systemic antibiotics prescribed as adjuvant to
surgical treatment

6 Studies that reported systemic antibiotics prescribed without surgical
treatment
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Two studies were considered to have adequate concealment of
allocation,15,16 this was unclear in the third.13 Two studies were
judged to have adequate blinding of participants and low risk of
detection bias15,16 while risk was unclear in the third study.13

Risk of detection bias was deemed low in all three included
studies.

Description of studies
Three randomized controlled trials satisfied the inclusion cri-
teria.13,15,16 Details for individual studies are reported in
Table 3. Two studies were conducted in the UK, in a dental
school13 and a dental hospital,15 and the third was conducted
in a dental faculty in Argentina.16 The study samples comprised
37,13 3115 and 8016 participants suffering from acute pericoroni-
tis or acute apical infection. All studies were of parallel group de-
sign. Two had two arms;13,15 both compared the effectiveness of
oral metronidazole monotherapy 200 mg 8 hourly for 3 days13 or
200 mg 6 hourly for 5 days15 with β-lactam monotherapy con-
sisting of: one dose of penicillin G given intramuscularly (IM) fol-
lowed by oral penicillin V 250 mg four times per day for 5 days13

or oral penicillin V 250 mg four times per day for 5 days plus para-
cetamol as required.15 The third study16 compared oral metro-
nidazole monotherapy 250 mg 8 hourly for 4 days in a
four-arm study with oral amoxicillin 500 mg, oral erythromycin
500 mg or doxycycline 50 mg monotherapy administered three
times per day for 4 days.16 All studies reported on objective and
subjective clinician assessed and/or patient reported improve-
ment in signs and symptoms including facial swelling, pain, fever,

inflammation of gingival mucosa, trismus, presence of pus and
cervical adenopathy. Two studies asked patients to report use
of analgesia.15,16 Patients were reviewed daily for 3 days,13 on
Days 1, 2 and 715 or 24, 48 and 72 h after first visit.16

Effects of interventions
All studies reported improvement in clinical features. Hood13 pro-
vided an overall summary that there was a marked clinical im-
provement within 24–48 h of commencing treatment in both
groups. In McGowan’s15 study all patients reported improvement
in symptoms and reduction in clinical signs were noted. No sig-
nificant between group differences were reported. Meiss16 re-
ported that all pain had resolved in the amoxicillin and
metronidazole groups at 72 h and persisted in the erythromycin
and doxycycline groups. Facial swelling, flushing in the soft tis-
sues andmandibular openingwere also improved in patients pre-
scribed amoxicillin and metronidazole compared with patients in
the erythromycin and doxycycline groups. All studies concluded
equal efficacy of metronidazole and penicillin.

Discussion
In the context of managing dental infections in a general dental
practice setting, evaluation of the studies included in this review
suggests that metronidazole either alone or in combination does
not provide superior clinical outcomes in terms of resolution or
symptom relief when compared with a β-lactam antibiotic for
the treatment of non-periodontal dental infections. This supports
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recommendations in current guidelines that suggest a β-lactam
antibiotic should be used first line.2–6 Failure to resolve the infec-
tion should prompt a re-evaluation of signs and symptoms and if
clinically appropriate repeat surgical interventions. We do not
consider the inpatient management of patients presenting with
sepsis and severe odontogenic infections that usually require IV
antibiotics with incision and drainage under general anaesthesia.

Themicrobiota associated with dentoalveolar infections com-
monly comprise classic pathogens associated with the oral flora,
such as the Streptococcus anginosus group and obligate anae-
robes such as Prevotella, Fusobacteria and Gram-positive anaer-
obic cocci species.17 It should be noted though that with the

advent of molecular techniques and improvement in anaerobic
culture methodologies this is a qualitative over-simplification of
the range of bacterial species involved in intra-oral infections.18

However, from a practical clinical perspective the available litera-
ture on clinical outcomes suggests that antimicrobial strategies
that target the common classic pathogens associated with
intra-oral infections provides a sufficient safety profile for man-
agement. In terms of antimicrobial susceptibility the S. anginosus
group are universally susceptible to narrow spectrum β-lactams
such as penicillin V and inherently resistant to metronidazole.
The incidence of β-lactam resistance in the obligate anaerobes
associated with intra-oral infections is difficult to quantify with
certainty due to the paucity of robust susceptibility testing i.e.
consistent test methodology/breakpoints used and linked epi-
demiological data. A similar case could be made for an absence
of accurate determinations of metronidazole resistance in obli-
gate anaerobic populations, althoughworkers have noted the ap-
pearance of metronidazole resistance in microbial species that
can also be recovered from dental infections.19,20 It is therefore
challenging to empirically determine the clinical importance of
antimicrobial susceptibility profiles in patients treated for dental
infections in a general dental practice setting as the critical treat-
ment element is the surgical removal of the source of infection.
Removal of the source of infection effectively reduces the micro-
bial challenge and virulence potential of the polymicrobial
infection.

It is unclear from this and other reviews on the use of metro-
nidazole in dental practice why there has been a trend for in-
creased use of metronidazole, usually in the form of dual
prescribing with a β-lactam agent to the extent that dental prac-
titioners are now the largest prescribers of metronidazole in
healthcare.9 There is no evidence to support this level of use in
the management of dental infections in general dental practice.
If antibiotics are required for the management of infection, then
in linewith good antimicrobial stewardship principles, the use of a
single agent narrow spectrum β-lactam should be first choice.
Evidence (such as it is) suggests that penicillin V appears to fit
the criteria of a narrow-spectrum agent with good clinical effi-
cacy whilst covering the majority of the classic pathogens in-
volved in dental infections.4 Metronidazole on the other hand
with activity limited to obligate anaerobes would not target the
S. anginosus group and may also have disproportionate adverse
effects on the commensal microbiota, so should be used more
sparingly21,22 although collecting and comparing findings across
studies is challenging. To support behaviour change in metro-
nidazole prescribing in general dental practice the use of prescrib-
ing audits at a local level would be helpful to understand
prescribing practice. Qualitative research using interviews or fo-
cus groups could also be considered to gain more insight around
prescribers’ attitudes and behaviours in selecting antibiotic
treatments.23

In conclusion, metronidazole does not provide superior clinical
results when compared with a β-lactam antibiotic for the treat-
ment of non-periodontal dental infections. It should be noted
that these conclusions are based on limited clinical trial evidence,
with none more recent than 1982, this highlights the need for
more current trials on antimicrobial efficacy for themanagement
of dental infections. Guidelines and behavioural sciences should
reinforce the importance of surgical interventions and if

Table 2. Critical appraisal of studies

Question
Hood
197813

McGowan
197715

Meiss
198216

1. Was true randomization used
for assignment of participants
to treatment groups?

Y Y UC

2. Was allocation to treatment
groups concealed?

N Y Y

3. Were treatment groups similar
at baseline?

Y Y Y

4. Were participants blind to
treatment assignment?

UC Y Y

5. Were those delivering
treatment blind to treatment
assignment?

UC Y Y

6. Were outcomes assessors blind
to treatment assignment?

UC Y UC

7. Were treatment groups treated
identically other than the
intervention of interest?

N Y Y

8. Was follow-up complete and if
not, were differences between
groups in terms of their follow
up adequately described and
analysed?

Y UC Y

9. Were participants analysed in
the groups to which they were
randomized?

Y Y Y

10. Were outcomes measured in
the same way for treatment
groups?

Y Y Y

11. Were outcomesmeasured in a
reliable way?

Y Y Y

12. Was appropriate statistical
analysis used?

UC Y Y

13. Was the trial design
appropriate, and any deviations
from the standard RCTdesigned
accounted for in the conduct
and analysis of the trial?

Y Y Y

Total 7 12 11

Y, yes; N, no; N/A, not applicable; UC, unclear.
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antimicrobials are required the use of a single agent narrow-
spectrum antibiotic, such as phenoxymethylpenicillin, recom-
mended. Microbiological and clinical surveillance schemes should
be improved tomonitor the antimicrobial susceptibilities and clin-
ical outcomes of patients with severe odontogenic infections as
these may be the first indicators of clinically significant changes
in the antimicrobial resistance patterns in the oral flora.
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