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Introduction

Antimicrobial resistance (AMR) remains 
a global health challenge. Whilst antibiotic 
prescribing in primary care dental settings 
has likely reduced over the past decade,1 
inappropriate antibiotic prescribing 
throughout dentistry persists.2 Systemic 
antibiotic prescriptions as a primary means 
for the management of inflammatory dental 
conditions in the absence of local and/or 

systemic infection are ineffective in managing 
such symptoms, as these may unnecessarily 
persist. This approach therefore fails to act in 
patients’ best interests and directly contravenes 
the prescribing dental practitioner’s legal duty 
of care.

Globally, indiscriminate antibiotic prescribing 
contributes towards AMR and the emergence 
of several drug-resistant bacterial strains,3,4,5 
thus further detrimentally impacting upon the 
ability of global healthcare systems to effectively 
manage conditions of bacterial aetiology.

Antibiotic prescribing guidance in the 
United Kingdom (UK) is provided by the 
Faculty of General Dental Practitioners 
(FGDP),6 Scottish Dental Clinical Effectiveness 
Programme (SDCEP)7 and the National 
Institute for Health and Care Excellence 
(NICE).8 Public Health England’s (PHE’s) 
‘Dental antimicrobial stewardship: toolkit’9 
has collated much of this guidance and that 

produced by other organisations, such as 
the British Dental Association and British 
Association of Oral Surgeons, as a reference 
tool for dental practitioners when considering 
antibiotic prescription for patients.

Dental practices in the UK were mandated 
to temporarily cease routine dental activity 
from March 202010 and permitted to resume 
services from 4 June 2020. During this 
timeframe, NHS England’s guidance regarding 
the management of urgent dental conditions11 
suggested the adoption and prescription of 
the ‘triple A’ regimen of advice, analgesia 
and antibiotics (AAA), as indicated. General 
dental practitioners (GDPs) were permitted 
to conduct telephone triage and assessment, 
and to manage patients accordingly. In cases 
where the AAA approach was considered 
ineffective, GDPs were advised to refer to 
locally established urgent dental care hubs 
(UDHs) for active dental intervention.

Ascertains the impact of the advice, analgesia 
and antibiotics (AAA) regimen upon prescribing 
patterns in primary and secondary dental care.

Discusses the challenges in performing appropriate 
antibiotic prescription during the COVID-19 
pandemic and proposes approaches to remedy such 
challenges.

Discusses the rationale potentially underpinning 
antibiotic prescribing patterns during the 
COVID-19 pandemic and highlights the 
importance of further consideration of prudent 
antibiotic prescription in light of potential future 
mandatory closures of dental practices.

Key points
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A reduction in non-essential patient attendance 
within secondary care dental settings and 
UDHs was encouraged as part of a nationwide 
effort to minimise transmission of COVID-19. 
Consequently, the AAA regimen provided a 
means of managing dental conditions for which 
urgent treatment was not indicated. Given the 
limited number of UDHs and initial uncertainty 
as to the timeframe and locations from which 
patients could seek urgent management of 
dental symptoms, the AAA regimen permitted 
remote prescription of analgesics and antibiotics 
for temporary relief of symptoms whilst such 
appointments were sought.

Despite the rationale underpinning the 
use of the AAA regimen, the challenges of 
performing patient assessment via telephone 
triage without clinical assessment provided the 
potential for inadvertent and/or inappropriate 
prescription of systemic antibiotics.

At the time of writing, England will 
imminently enter a second national lockdown. 
Furthermore, all other devolved nations 
of the UK have also implemented regional 
tiered restrictions aimed at reducing the 
transmission of the COVID-19 virus. It may 
therefore be postulated that further difficulty 
in accessing primary care dental settings may 
be experienced by patients in the near future.

This retrospective analysis sought to ascertain 
the effect of the AAA regimen upon the 
appropriateness of antibiotic prescribing for 
those patients attending for emergency dental 
extractions at the Department of Oral Surgery, 
King’s College Dental Hospital (KCDH), London.

This has subsequently been used as a 
foundation upon which to discuss the potential 
factors that are likely to have had an effect upon 
the prescribing patterns of GDPs at this time 
and the possible future implications should the 
UK experience a secondary mandatory closure 
of primary care dental settings.

Materials and methods

Retrospective data collection for patients 
attending for emergency dental extractions 
was performed at the Department of Oral 
Surgery, KCDH. Data were collected by an 
oral surgery speciality registrar and a dental 
core trainee between March–June 2020 during 
KCDH’s designation as a UDH.

The following data were collected:
•	 Gender
•	 Age
•	 American Society of Anaesthesiologists 

(ASA) physical status

•	 Diagnosis
•	 Whether AAA had been prescribed to 

patients before their attendance at KCDH 
for emergency dental extraction.

Subsequent to this, data analysis was 
performed to ascertain the proportion of 
patients who were prescribed antibiotics for 
each diagnosis provided.

All patient data were anonymised within 
an encrypted Microsoft Excel database held 
within a secured facility. Data analysis was 
performed by all members of the authorship.

Results

In total, 1,414 patients attended for emergency 
dental extraction. This group was comprised 
of 723 (51.1%) male patients and 691 (48.9%) 
female patients. The average age of the group 
was 45 years and 70 days. Overall, 907 (64%) 
cases were treated by oral surgery speciality 
doctors, 293 (20.7%) by oral surgery speciality 
registrars, 206 (14.5%) by oral surgery 
consultants and the remaining 9 (0.6%) by 
dental core trainees. Out of all emergency 
dental extractions performed, 1,241 (87%) 
were non-surgical. Each patient was treated 
within 12  hours of telephone triage. All 
patients underwent treatment between 
March–June 2020.

The number of patients classified as ASA I 
and ASA II were 649 (45.8%) and 639 (45.1%) 
respectively. One hundred and twenty-four 
(8.7%) patients were classified as ASA III.

One hundred and ninety-five (13.7%) 
patients were classified as vulnerable patients 
according to PHE criteria.12 Six (0.4%) patients 
presented with symptoms suggestive of 
COVID-19 positivity.

The most common diagnosis was chronic 
apical periodontitis, which was provided in 434 
(33.7%) of cases. In total, 348 (27.1%) patients 
were diagnosed with acute apical periodontitis, 
177 (13.7%) with irreversible pulpitis and 125 
(9.7%) with an acute exacerbation of apical 
periodontitis. Other common diagnoses 
included vertical root fracture which was 
observed in 92 (7.2%) cases, acute apical abscess 
diagnosed in 68 (5.3%) cases and periodontal 
involvement in 49 (3.8%) cases. Sixty-three 
(4.4%) cases attended for management of 
post-operative symptoms following emergency 
dental extraction at KCDH.

Overall, 471 (33.3%) patients sought 
advice from their GDP before contacting 
KCDH’s emergency dental triage service. 

Prior to attending KCDH for emergency 
dental extraction, 1,195 (84.5%) patients 
were prescribed or self-prescribed analgesia 
and 665 (47%) of all patients were prescribed 
antibiotics by a GDP or GP before attending 
for emergency dental extractions. All patients 
included in this cohort were triaged via 
telephone by qualified dentists from members 
of all dental specialties based at KCDH. All 
patients were subsequently assessed, diagnosed 
and treatment-planned upon the acute dental 
care department at KCDH before referral to 
the Department of Oral Surgery, KCDH for 
emergency dental extractions.

The proportion of patients who were 
prescribed systemic antibiotics for each dental 
condition is summarised in Table 1.

Discussion

Antimicrobial stewardship in dentistry
AMR remains a global public health challenge. 
Failure to address the challenge presented by 
AMR has been estimated to potentially result 
in ten million deaths every year globally 
by 2050,13 whilst also contributing to the 
emergence of a number of antibiotic-resistant 
bacterial strains.3,4,5

The minimum inhibitory concentration 
(MIC) of an antibiotic is the lowest concentration 
at which an antibiotic can inhibit the growth of 
bacteria.14 AMR is assessed on the reduction of 
efficacy of an antibiotic against a pathogenic strain 
at MIC.15 Antimicrobials disrupt bacterial and 
fungal proliferation via a number of mechanisms 
including inhibition of bacterial wall synthesis, 
disruption of bacterial folic acid synthesis, 
inhibition of RNA transcription and prevention 
of subsequent DNA translation. AMR may occur 
through bacterial acquisition of exogenous 
resistance genes,16 chromosomal mutations17,18 
or a combination of both mechanisms.19

Recent evidence demonstrates the 
potential of non-steroidal anti-inflammatory 
medications including ibuprofen and 
diclofenac to facilitate bacterial uptake of 
exogenous antibiotic resistance genes.20 Given 
that ibuprofen has been demonstrated as the 
preferred analgesic in managing dental pain21 
and is readily available over the counter, 
antibiotic prescription for dental symptoms 
requires increasingly greater consideration in 
order to reduce the contribution of antibiotic 
prescribing in dentistry to AMR.

Between 2010–2017, dental prescription 
of antibiotics accounted for 10.8% of all 
antibiotic prescribing in England. During 
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this time period, 64.8% of all oral antibiotics 
prescriptions by dentists were for amoxicillin, 
while metronidazole and erythromycin 
prescriptions accounted for 28% and 4.4%, 
respectively, of all oral antibiotic prescriptions 
during the same time period. Overall, oral 
antibiotic prescribing by dentists reduced 
by 24.4% over the time period in contrast 
with a fall of 14.8% throughout all primary 
care settings in England during this time.1 
Despite the decline in antibiotic prescribing in 
primary care dentistry, data persist suggesting 
antibiotics continue to be inappropriately 
prescribed in dentistry.2,22,23,24 Recent data 
have demonstrated that antibiotic prescribing 
in dentistry was disproportionately greater 
during the peak of the first wave of the 
pandemic in comparison to the preceding 
28 months.25 Several factors are thought to 
contribute to prescribing behaviour, including 
the prescribing dentist’s capabilities, and 
motivations and the influence of patients and 
peers.26

Antibiotic prescribing guidance for dentists 
in the UK is outlined by guidance published 
by the FGDP6, the SDCEP7 and the NICE8. 
Broadly, systemic antibiotic prescription in 
dentistry is recommended only in cases where 
systemic signs and symptoms of infection are 
observed.

Challenges in successful implementation 
of the AAA regimen
During the COVID-19 pandemic, the AAA 
regimen formed part of NHS England’s 
COVID-19 guidance and standard operating 
procedure for remote patient management.11 
This approach was proposed in order 
to reduce non-urgent and non-essential 
patient attendance within secondary dental 
care settings, thereby minimising COVID-
19 transmission. Whilst resources and 
appointment availability may continue to be 
limited, the AAA approach should not be 
considered as the primary approach for dental 
patient management. Rather, NHS England 
emphasise the need to ‘weigh up the benefits 
of dental treatment against [COVID-19] 
transmission risk’. The AAA approach, where 
indicated, should reflect FGDP, General Dental 
Council and SDCEP guidance.

Recent evidence regarding teledentistry 
demonstrates high levels of patient 
satisfaction24 and early evidence suggests 
favourable opinions among dentists and dental 
professionals regarding its use.27,28,29 However, 
its value is limited primarily by infrastructural 

and organisational capabilities30 and patient 
access to the necessary technology. In the 
initial stages of the COVID-19 pandemic, 
teledentistry in primary and secondary dental 

care settings was largely limited to telephone 
consultations.

Patients may provide an inaccurate 
history or withhold information regarding 

Diagnosis Number of patients  
(% of all diagnoses)

Number of antibiotic 
prescriptions  
(% of cases prescribed 
antibiotics for each diagnosis)

Chronic apical periodontitis 434 (33.7%) 210 (48.4%)

Acute apical periodontitis 348 (27.1%) 180 (51.7%)

Irreversible pulpitis 177 (13.7%) 81 (45.7%)

Acute exacerbation of chronic apical 
periodontitis 125 (9.7%) 65 (52%)

Vertical root fracture 92 (7.1%) 32 (34.8%)

Unrestorable caries 91 (7.1%) 39 (42.8%)

Perio-endo lesion 58 (4.5%) 30 (51.7%)

Periodontal involvement 49 (3.8%) 12 (24.5%)

Cracked cusp syndrome 31 (2.4%) 16 (51.6%)

Unrestorable retained roots 28 (2.2%) 11 (39.3%)

Recurrent pericoronitis 23 (1.8%) 19 (82.6%)

Unrestorable fracture 15 (1.1%) 3 (20%)

Failed endodontic treatment 13 (1%) 8 (61.5%)

Normal socket healing 12 (0.9%) 1 (8.3%)

Periodontal abscess 10 (0.7%) 3 (30%)

Failed dental extraction 7 (0.5%) 4 (57.1%)

Chronic apical abscess 6 (0.4%) 2 (33.3%)

Post-operative infection following 
dental extraction 6 (0.4%) 0 (0%)

Trauma 5 (0.3%) 3 (60%)

Bony sequestration 3 (0.2%) 0 (0%)

Acute pericoronitis 2 (0.15%) 2 (100%)

Radicular cyst 2 (0.15%) 1 (50%)

Oro-antral communication 2 (0.15%) 0 (0%)

Gingival overgrowth 1 (0.15%) 1 (100%)

Disto-cervical caries 1 (0.15%) 0 (0%)

Intra-cortical infection 1 (0.07%) 0 (0%)

Residual post-operative swelling 1 (0.07%) 0 (0%)

Reversible pulpitis 1 (0.07%) 0 (0%)

External cervical resorption 1 (0.07%) 0 (0%)

Over-erupted tooth 1 (0.07%) 0 (0%)

Ulceration of oral mucosa 1 (0.07%) 0 (0%)

Gingival epulis 1 (0.07%) 0 (0%)

Lichen planus 1 (0.07%) 0 (0%)

Granulation tissue 1 (0.07%) 0 (0%)

Table 1  Table summarising the rate of antibiotic prescription according to diagnosis
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symptoms.31,32 This combined with the inability 
of a clinician to perform clinical examination 
during telephone triage creates potential for 
inadvertent misdiagnosis. When in doubt, 
NHS England recommend ‘shared decision-
making to determine whether care should 
continue remotely or face-to-face’.11

The population of inner-city and Greater 
London totals approximately 8.9 million. In 
total, this population was initially served by 
seven UDHs. As such, during the mandated 
temporary closure of dental practices 
nationwide, access to emergency dental 
services was limited. This is likely to have 
been echoed in many parts of the country. 
The limited access to care and uncertainty 
regarding appointment availability at UDHs 
may have driven the prophylactic prescription 
of antibiotics by GDPs or GPs for such patients.

Antibiotic prescription in exceptional 
circumstances
This approach may be justified when dental 
symptoms are nonspecific or suggestive of 
localised or systemic infection. Consequently, 
this may account for the greater proportions of 
patients who were prescribed antibiotics before 
contacting KCDH for suspected pericoronitis, 
acute apical abscess, fascial space abscess and 
failed endodontic treatment. Given the limited 
number of emergency appointments in primary 
dental care settings during this time period, 
antibiotic prescription in such cases may be 
justified. Furthermore, evidence suggests 
that antibiotic prescription for symptomatic 
apical periodontitis may be effective33,34 though 
further research is indicated.35

Antibiotics have been demonstrated 
as ineffective and inappropriate for the 
management of irreversible pulpitis.36,37 
Pulpitic symptoms are often easily diagnosed. 
Some clinical justification for antibiotic 
prescription may tenuously be provided 
for the management of suspected infection 
in exceptional circumstances, despite 
contravening well-established antibiotic 
stewardship guidance. These data demonstrate 
that 51.7% of patients diagnosed with 
irreversible pulpitis were prescribed systemic 
antibiotics. Ordinarily, this figure could be 
considered disproportionate, but may reflect 
uncertainties regarding resumption of normal 
care or access to emergency appointments.

In total, 51.6% of patients diagnosed with 
cracked cusp syndrome received antibiotic 
prescription, which as with pulpitis, is 
ineffective in its management. Cracked cusp 

syndrome is often exacerbated when biting on 
the affected tooth and may be inadvertently 
mistaken for apical periodontitis. This may 
explain the inappropriate prescription of 
antibiotics in a limited number of exceptional 
circumstances. However, given that cracked 
cusp syndrome is often poorly localised and 
mimics pulpitic pain,38 justification cannot be 
provided for the disproportionate numbers 
of patients that were prescribed antibiotics.

Overall, 57.1% of patients who experienced 
failed extraction were subsequently prescribed 
antibiotics. This cohort of patients were likely 
to have suffered a prolonged period of pain that 
may have justified the extraction or symptoms 
that may have been exacerbated by the failed 
extraction. Antibiotic prescription following 
failed extraction alone would not have 
alleviated such symptoms. There may be some 
justification for the prescription of antibiotics 
in light of pre-existing medical conditions. In 
this cohort, five patients were classified ASA 
II and the remaining two patients ASA I. As 
such, this lends less justification for antibiotic 
prescription in this cohort of patients.

Positive findings have emerged from 
this review. Rates of antibiotic prescription 
remained low among patients diagnosed with 
conditions in which antibiotic prescription 
would have had provided no symptomatic 
relief.  No patients diagnosed with localised 
post-extraction infection were prescribed 
antibiotics, whilst only one patient diagnosed 
with normal socket healing was prescribed 
antibiotics. These figures should be approached 
with some caution given the smaller 
sample sizes.

It is unclear as to when widespread 
knowledge regarding UDHs was disseminated 
to and among GDPs. This, coupled with 
the aforementioned challenges of remote 
diagnosis, is likely to have influenced antibiotic 
prescribing at this time.

Given the increased risk of transmission 
of COVID-19 within secondary care, many 
patients may have declined face-to-face 
assessment and instead requested antibiotics 
or placed undue pressure upon dental 
professionals to provide antibiotic prescription. 
Given the exceptional circumstances, attending 
dentists may have had a lower threshold for 
antibiotic prescription, which may not have 
necessarily been reciprocated outside of the 
COVID-19 pandemic.

Prior to implementing the modified 
treatment pathway39 for patients attending for 
emergency dental extraction, the telephone 

number to access the Acute Dental Care  
service was already publicly available via the 
hospital trust website. During the time period 
for which these data were collected, attending 
dentists, oral surgeons and dental nurses were 
anecdotally informed by a number of patients 
that this telephone number was circulated via 
social media and by GDPs at the height of the 
first wave of the pandemic. Awareness of this 
point of access may have lowered the threshold 
for antibiotic prescription by GDPs, given the 
knowledge that emergency dental care could 
be accessed with relative ease at a large UDH 
such as KCDH.

Conclusion

Our findings suggest that the AAA regimen 
has inadvertently contributed to inappropriate 
prescription of systemic antibiotics by GDPs. 
However, this regimen formed part of an 
urgent response to managing acute dental 
conditions during an exceptional period. 
Given the imposed inability of GDPs to 
clinically examine patients at this time, it may 
be somewhat unfair to presume that these 
data are reflective of widespread antibiotic 
prescribing practices in primary dental 
care settings or that one single factor has 
contributed towards this. Additionally, this 
dataset is limited in that it considers patients 
attending for dental extraction rather than 
for restorative dental treatment. Several 
factors contributing towards inappropriate 
antibiotic prescription have been established. 
The aforementioned uncertainties regarding 
access to treatment are likely to have amplified 
the role of these factors.37

These findings are not necessarily suggestive 
of antibiotic prescribing practices in general 
dental practice. While all patients included 
in this analysis were prescribed antibiotics by 
GDPs, a number of patients may have been 
initially referred by dentists in secondary care 
undertaking the telephone triage service to 
seek antibiotic prescription in primary care 
where indicated.

Although dental practices have been 
permitted to resume normal activity from 4 
June 2020, new standard operating procedure 
guidance has resulted in a significant reduction 
of outpatient activity. Greater consideration 
must be placed towards antibiotic prescription 
in cases where it is likely to be ineffective, 
despite extended waiting list times. The 
adoption of online video conferencing may also 
go some way to providing GDPs with a means of 
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achieving more accurate diagnosis, though this 
may be limited by financial and infrastructural 
constraints for dental professionals and patients 
alike. At all times, dental practitioners should 
remain mindful of antibiotic stewardship 
guidance and the contribution of indiscriminate 
antibiotic prescription to global AMR.
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