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Introduction
Antibiotics are frequently used in general 

dental practice for the management of 

odontogenic infections despite evidence that 

local dental treatment alone is effective.1 

Antibiotics should be reserved for dental 

infections associated with clear signs of 

systemic infection.2,3 Antibiotic prescribing 

in general dental practice accounts for 

approximately 7% of antibiotic prescriptions 

in primary care4 and so it is important that 

the unintended consequences of unnecessary 

prescribing are well understood and strategies 

are adopted to assure good prescribing 

practice. Studies report that both qualified 

dentists and dental students are aware that 

inappropriate prescribing and overuse of 

antibiotics contributes to antimicrobial 

resistance.5,6,7,8,9,10 Despite these findings and 

the availability of guidelines for antibiotic 

prescribing for dental infections,2,11,12,13,14,15 

high levels of inappropriate prescribing 

and low adherence to guidelines are 

reported, with dentists often prescribing 

antibiotics for longer durations than may 

be necessary.16,17,18,19,20,21,22,23,24,25,26,27,28,29

In general terms duration of antibiotics is 

influenced by host factors such as, site of 

infection (antibiotic penetration), presence 

of foreign bodies and host immunity, 

bacterial factors such as intrinsic resistance 

(for example, Pseudomonas species) or 

acquired resistance such as beta-lactamases, 

together with the pharmacokinetics and 

pharmacodynamics of the antimicrobial 

agent. The relation between antibiotic 

exposure duration and antibiotic resistance 

is unequivocal both at the population level30 

and in individual patients.31 Historically, the 

recommendations for duration of antibiotic 
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Key points

•	 Shorter courses of antibiotics may benefit 
patients by reducing the potential for 
adverse effects and help the community 
by reducing some risks associated with 
antimicrobial resistance.

•	 Shorter courses of antibiotics (3–5 days) 
are proving sufficient in managing 
infections in other parts of the body, 
but the optimal duration of antibiotics 
used for dental infections is currently 
unknown.

•	 Guidance that recommends reviewing 
the patient’s response two to three days 
after definitive treatment and stopping 
antibiotics if symptoms have resolved is 
good practice.

Abstract
Introduction  Guidelines on the length of treatment of dental infections with systemic antibiotics vary across different countries. We 

aimed to determine if short-duration (3–5 days) courses of systemic antibiotics were as effective as longer-duration courses (≥7 days) for the 

treatment of dental infections in adults in outpatient settings.

Methods  We searched Ovid Medline, Ovid Embase, Cochrane, trials registries, Google Scholar and forward and backward citations for studies 

published between database inception and 30 March 2021. All randomised clinical trials (RCT) and non-randomised trials which compared length 

of treatment with systemic antibiotics for dental infections in adults in outpatient settings published in English were included.

Results  One small RCT met our defined inclusion criteria. The trial compared three-day versus seven-day courses of amoxicillin in adults 

with odontogenic infection requiring tooth extraction. There was no significant difference between groups in terms of participant-reported 

pain or clinical assessment of wound healing.

Discussion  While a number of observational studies were supportive of shorter-course therapy, only one small RCT concluded that a 

three-day course of amoxicillin was clinically non-inferior versus seven days for the treatment of odontogenic infection requiring tooth 

extraction. Limited conclusions on shorter-course therapy can be drawn from this study as all participants commenced amoxicillin two days 

before tooth extraction which is not common clinical practice. The variability in guidelines for use of antimicrobials in dental infections 

suggests that guidelines are based on local or national historical practice and indicates the need for further research to determine the 

optimum length of treatment. RCTs are required to investigate if short-duration courses of antibiotics are effective and to provide evidence 

to support consistent guidance for dental professionals.
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treatment in dentistry have been largely 

arbitrary and based on convenience, five or 

seven days, with the assumption that this 

usually balances the theoretical time to ‘use 

enough antibiotic to eliminate the infecting 

organism’ and ‘prevent the development of 

resistance’. However, empirical evidence does 

not support this and evidence is emerging 

for many infections for example, community 

acquired pneumonia, upper urinary tract 

infections, that shorter courses are nearly 

always as effective as standard ones.32

Shorter courses of antibiotic therapy 

reduce antibiotic consumption thereby 

reducing patient reported adverse effects 

such as gastrointestinal upset, mucosal 

candidosis33 and risk of Clostridioides 

difficile infection34 at the individual level. 

Over-treating infection is also associated 

with increased cost and contributes to the 

emergence of resistance among colonising 

flora away from the site of the infection 

which increases selective pressure driving 

antimicrobial resistance (AMR).35 Ensuring 

guidelines are underpinned by evidence will 

optimise antibiotic prescribing and reduce 

unnecessary use. Examination of guidelines 

identified that recommendations on length 

of treatment vary between countries. 

UK guidelines recommend three  days 

of treatment for pericoronitis and acute 

necrotising ulcerating gingivitis and up to 

five  days (with review at three  days) for 

apical abscess.2,14 European and US guidelines 

state that treatment can be given for up to 

seven days.11,15 Evidence used to underpin 

guidelines does not appear to focus on 

treatment duration. A search of Cochrane, 

Medline and Embase found a systematic 

review that included some evidence that 

shorter durations of antibiotic treatment 

are effective,36 however no systematic 

reviews of the optimum length of antibiotic 

treatment for dental infections were found. 

The objective of this review was to identify 

and evaluate published evidence assessing 

the effect of short-duration (3–5  days) 

compared with longer-duration (≥7  days) 

courses of antibiotics used for the treatment 

of dental infections in general practice or 

outpatient clinics. The outcomes of interest 

were resolution of infection evaluated by 

clinician assessment of local wound healing, 

adenopathy, trismus and fever, patient 

reported pain intensity and antibiotic-

related adverse effects in adults with dental 

infections.

Methods
This systematic review is reported in 

accordance with the Preferred Reporting 

Items for Systematic reviews and Meta-

Analyses statement 2020.37 The objective, 

inclusion criteria and methods of analysis 

were specified in advance and published in a 

protocol (Prospero CRD42021241767).

Inclusion/exclusion criteria
Studies that met the following criteria were 

sought for inclusion in the review:

1.	 Randomised clinical trials (RCT), non-

randomised trials

2.	 Healthy adult (>18  years) human 

participants undergoing outpatient 

treatments for dental infections

3.	 Studies that report antibiotic usage and 

regime

4.	 Clearly defined clinical parameters 

by which diagnosis and resolution of 

infection is made – clinician assessment 

of local wound healing, adenopathy, 

trismus and fever. Patient reported pain 

intensity evaluated by any validated 

measure for example, numeric rating 

scale/visual analogue scale (VAS)

5.	 Comparison of different lengths of 

treatment with the same antibiotics

6.	 Studies that report antibiotics prescribed 

as adjuvant to surgical treatment

7.	 Studies that report antibiotics prescribed 

without surgical treatment.

The following were excluded from the 

review:

1.	 Case reports, retrospective cohort studies, 

systematic reviews, animal trials, letters to 

editors, in vivo and in vitro studies

2.	 Incomplete data

3.	 Studies without a comparative antibiotic 

treatment group

4.	 Studies that involve any additional 

therapy that could affect the outcomes

5.	 Studies in children

6.	 Studies that report on inpatient treatment 

of patients with dental infections.

Search strategy
To identify relevant publications, we 

searched the Cochrane Library, Ovid 

Embase, Ovid Medline and Google Scholar 

electronic databases from inception to 30 

March 2021. The search was limited to 

articles written in English (due to lack of 

facility for translation). ClinicalTrials.gov 

and the World Health Organisation (WHO) 

International Trial Registry Platform were 

searched for ongoing and unpublished 

studies. Backwards and forwards searches of 

selected studies were conducted.

Data collection and analysis
Search results were exported to Endnote 

and EPPI reviewer. Following removal 

of duplicates, all titles and abstracts 

were screened by two authors (LC, NS). 

Disagreements were resolved by consensus 

or by discussion with a third author (JS). 

Full text was retrieved for all records 

deemed to meet the inclusion criteria. The 

search strategy for all searches is available 

in Appendix 1. Data from eligible studies 

was extracted using a tool created for this 

study. The following information was 

extracted: author and year, study setting, 

research methodology (study design, type of 

infection, type and dose of antibiotic used, 

duration of treatment), sample size in each 

group, follow-up period, clinical outcomes. 

Authors of included studies were contacted 

for clarification of methodology/results and 

missing information.

Assessment of methodological quality
Studies selected for critical appraisal were 

assessed independently by two authors 

using the Joanna Briggs Institute (JBI) tool 

for assessing risk of bias in randomised 

clinical trials. We planned to develop 

a ‘Summary of findings’ table for the 

main outcomes of the review using the 

Grading of Recommendations Assessment, 

Development and Evaluation (GRADE) 

software to assess the quality of evidence.

Data synthesis
We planned to conduct a structured 

narrative summary of included studies. For 

dichotomous outcomes such as presence of 

adenopathy, trismus or fever, we were to 

calculate risk ratios (RR) plus 95% confidence 

interval (CI). For continuous outcomes such 

as mean VAS scores and body temperature, 

we were to calculate mean difference (MD) 

plus 95% CI.

Results
Following removal of duplicates, the 

searches identified a total of 599 citations. 

Independent review of the titles and 

abstracts resulted in retrieval of full text 

for four potentially relevant publications. 

Reference lists of potentially eligible studies 
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yielded no further potential studies. Studies 

were evaluated against the inclusion criteria 

and one could be included. Figure 1 details 

the study selection flowchart.

Risk of bias in included studies
One RCT was critically appraised and 

included in the review. The quality score 

was 12 indicating overall low risk of bias. 

The results of the critical appraisal process 

are presented in Table 1.

Effects of interventions
A summary of the included study is 

presented in Table 2. The study evaluated 

clinical efficacy and the susceptibility to 

amoxicillin of oral streptococci in patients 

with odontogenic infection requiring tooth 

extraction and receiving amoxicillin therapy 

for three or seven days.38 The study sample 

comprised 81 patients, aged 19–45  years, 

attending for emergency dental care in three 

emergency departments in France who were 

randomly allocated to treatment or control 

groups. All patients were commenced on 

oral amoxicillin 1  g twice daily on day 

0 and underwent tooth extraction on day 

2. Patients in group 1 (n  =  42) received 

amoxicillin for three  days followed by a 

placebo for four days. Patients in group 2 

(n = 39) received standard seven-day therapy 

with amoxicillin. Both patients and dentists 

were blinded to group allocation for the 

duration of the study. Fifty-six patients 

were evaluated on day 9 (n = 29 in group 

1 and n = 27 in group 2) and 41 (n = 22 in 

group 1 and n = 19 in group 2) on day 30 

using VAS scale 0 (no pain) to 10 (extreme 

pain) and patient-reported total ingestion 

of paracetamol for pain. Treatment 

response was evaluated with respect to 

local wound healing, scored by combining 

local inflammation and sensitivity and 

the presence of a blood clot. Evaluation of 

fever was stated as assessment criteria but 

not reported. The experimental treatment 

was considered to be non-inferior to the 

regular treatment if the difference between 

treatments was less than two points for 

intensity of pain and wound healing scores 

and 2 g for the total amount of paracetamol 

Identification of studies via databases and registers Identification of studies via other methods

Id
en

tifi
ca

tio
n

Records identified from:
   Databases
   Cochrane (n=359)
   Embase (n=229)
   Medline (n=125)
   Registers (n=0)
   Google Scholar (n=0)

Records removed
before screening:
   Duplicate records removed
   (n=114)
   Records marked as ineligible
   by automation tools (n=0)
   Records removed for other
   reasons (n=0)

Records identified from:
   Websites (n=0)
   Organisations (n=0)
   Citation searching (n=0)
   etc.

Records screened
(n=599)

Records excluded
(n=595)

Records sought for retrieval
(n=4)

Reports not retrieved
(n=0)

Reports sought for retrieval
(n=0)

Reports not retrieved
(n=0)

Reports assessed for eligibility
(n=4)

Reports excluded:
   Not comparing different
   treatment durations (n=3)

Reports assessed for eligibility
(n=0)

Studies included in review
(n=1)
Reports of included studies
(n=0)

Sc
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en
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g
In

cl
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From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews, BMJ 2021; 372: n71. doi: 10.1136/bmj.n71. For more information, visit http://www.prisma-statement.org/

Fig. 1  PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and 
other sources
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ingested.

The results showed no statistically 

significant differences between the two 

groups. Pain intensity in group 1 was 3.5–

95% Confidence interval (CI) (3, 6) and 

in group 2 was 4–95% CI (2, 6). Ingested 

paracetamol was 5 g 95% CI (1.6 g, 9 g) in 

group 1 and 4 g 95% CI (1 g, 6 g). Wound 

healing score was 1–95% CI (1, 2) in both 

groups and regional adenopathy was 

observed in one patient in each group. 

Authors concluded that the similar clinical 

efficacy observed favoured a reduction in the 

duration of antibiotic exposure.

Three studies available in English, excluded 

at full text stage due to lack of a comparison 

group, advocated early treatment review 

and efficacy of shorter courses, although 

duration was not the primary objective of 

the studies. In the 2015 study by Tancawan 

and colleagues,39 an early clinical response 

was observed after two days of treatment 

with both co-amoxiclav and clindamycin. 

Adriaenssen40 reported that a three-day 

course of azithromycin 500 mgs once per 

day was as effective as a seven-day course 

of co-amoxiclav 500/125 mgs in resolution 

of acute periapical abscesses. However, these 

two antibiotics have vastly different half-

lives (azithromycine 2–4 days, amoxicillin 

six hours) therefore the implication of these 

results is unclear. Three treatment regimes 

in patients with systemic involvement in 

dento-alveolar abscesses at two, three and 

ten  days were investigated (amoxicillin 

250  mgs three times daily, clindamycin 

150 mgs four times daily or erythromycin 

250  mgs four times daily).41 All patients 

received initial treatment to drain the abscess 

and at first review 98.6% of patients had 

normal temperatures and marked resolution 

of swelling so antibiotics were discontinued. 

It should be noted that antibiotic doses in 

this study from 1997 are lower than those 

used now and routine use of antibiotics 

after abscess drainage is no longer standard 

practice. A single published audit of 188 

patients suggested that following abscess 

drainage to remove the cause of infection 

a three-day antibiotic regime is effective for 

patients with signs of systemic infection.42

Discussion
One study that met our inclusion criteria 

was identified. The authors of this study 

concluded non-inferiority of short course 

versus longer course amoxicillin for dental 

infections in a small cohort of adults but with 

antibiotic treatment two days before tooth 

extraction. Studies without comparison 

groups also supported the safety and efficacy 

of shorter antibiotic treatment durations 

for dental infections, however the evidence 

found is not sufficient to determine the safety 

and efficacy of shorter courses of antibiotics 

for dental infection, a limitation of current 

evidence. Variability in global guidelines for 

antibiotic use in dental infections in respect 

of the length of treatment suggests that these 

guidelines are based on local or national 

standard practice rather than evidence. A 

review of clinical practice guidelines was 

Question Chardin 2009

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

Y

2. Was allocation to treatment groups concealed? Y

3. Were treatment groups similar at baseline? Y

4. Were participants blind to treatment assignment? Y

5. Were those delivering treatment blind to treatment assignment? Y

6. Were outcomes assessors blind to treatment assignment? Y

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

Y

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

UC

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

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

11. Were outcomes measured in a reliable way? Y

12. Was appropriate statistical analysis used? Y

13. Was the trial design appropriate, and any deviations from the standard 
RCT designed account for in the conduct and analysis of the trial?

Y

Total 12

Key:
Y = yes; N = no; UC = unclear

Table 1  Critical appraisal of included study

Author/
year

Study setting Study design/sample/
follow-up

Type of 
infection

Treatment (group 1) Control (group 2) Clinical outcomes

Chardin 
2009
France

3 university 
hospitals – 
emergency 
dental 
consultation

Non-inferiority RCT 

81 patients aged 19–45

n = 42 treatment group

n = 39 control group

Follow-up post-op at day 
9 and day 30

Sample size calculation 
not stated

Infection 
requiring 
tooth 
extraction

3 day amoxicillin (1 g BD 
oral) + 4 day placebo – 
started day 0

Tooth extraction day 2

Pain score (95% CI) 3.5 (3,6)

Total amount of 
paracetamol (95% CI) 
5,000 mg (1,600, 9,000)

Wound healing score (95% 
CI) 1(1, 2)

Timing of assessment (day 
9 or day 30) not reported 

7 day amoxicillin 
(standard therapy) 
Started day 0

Tooth extraction day 2

Pain score (95% CI) 
4(2,6)

Total amount of 
paracetamol (95% 
CI) 4,000 mg 
(1,000, 6,000)

Wound health score 
(95% CI) 1 (1, 2)

i. Pain measured 
by: 0–10 VAS; 
Total amount 
paracetamol

ii. Infectious state 
measured by: 
Wound healing 
score; Regional 
adenopathy; Fever

Key:
BD = twice daily; CI = confidence interval; VAS = visual analogue scale

Table 2  Characteristics of included studies
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not considered within the scope of this piece 

of work. Not all clinical practice guidelines 

are evidence based and are not without 

their limitations including the dependence 

upon the consensus of experts that compile 

them.43 We hypothesise that duration of 

prescribing has evolved empirically based 

on historical clinical experience and dogma 

analogous with some other areas of infection 

management.

Given the need to reduce AMR and 

unnecessary antibiotic prescribing, research 

such as RCTs investigating the safety and 

efficacy of short courses of antibiotics versus 

standard treatment for appropriate dental 

infections is recommended. Dental clinical 

trials have improved in quality with time, but 

many still suffer from bias and unfavourable 

quality assessment.44 Research agenda 

priorities have been identified as an area 

across health care that need re-evaluation, 

and dentistry is no exception. Dental 

research tends to be driven by the interests of 

the researchers and their area of expertise.45 

A UK patient and clinician research initiative 

in 2018  did not identify antibiotics as 

a  priority for dental research, nor did a 

study in the Netherlands.45,46 Regrettably, it 

would seem that in a competing landscape 

of limited resources, clinical trials of 

antibiotics in dentistry are not perceived 

a priority. Reflecting on the paucity of high 

quality RCTs for the optimal management 

of infection in out-patient dental practice 

we hypothesise that the reasons are multi-

factorial and range from a lack of incentive 

from pharmaceutical industries and funding 

bodies, to the demise in the dental speciality 

clinical oral microbiology over the last two 

decades leading to a smaller pool of suitably 

qualified and experienced practitioners in 

infection management to provide expert 

guidance in the planning and execution of 

suitable studies.

Shorter courses of antibiotics have been 

shown to be effective in the treatment of 

other common infections. A systematic 

review investigating antibiotic treatment 

length in hospitalised patients with 

common infections including pneumonia, 

upper urinary tract infection and intra-

abdominal infection concluded that shorter 

courses are safe and can achieve resolution 

of common infections without adverse 

effects on mortality or recurrence.47 More 

recently a RCT of three days versus >5 days 

treatment duration in pneumonia showed 

non-inferiority.48 There is therefore a 

growing body of evidence across a range of 

bacterial infections which supports shorter 

course antibiotic therapy than has been 

traditionally used in hospitalised patients.49

Conclusion
In conclusion, a clinical audit of 188 patients 

with dental infection and signs of systemic 

involvement treated by abscess drainage and 

a three-day antibiotic regime demonstrated 

no adverse effect. No robust evidence in 

the form of RCTs supporting durations of 

antibiotic treatment for dental infections 

within current national guidelines was found. 

Further research in this area is required to 

inform guidelines and provide evidence to 

support more consistent practice. Exploring 

a move to shorter duration of treatment 

has potential benefits for patients and for 

tackling the threat of AMR.
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