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Antibiotics are the most widely prescribed category of drugs issued on prescription by general dental practitioners. Despite 
this there remains little evidence-based literature on what should be prescribed for any given clinical situation, at what 
dosage and for how long. Given the current climate of evidence-based research, the need to keep antibiotic prescribing 
to an acceptable minimum, increasing levels of resistance of micro-organisms and widespread hospital infections with 
‘superbugs’, there is a distinct need for appropriate prescribing guidelines. Considering best practice, an extensive review of 
the literature and a thorough understanding of current empirical treatment regimes, an attempt has been made to recom-
mend suitable antibiotic prescribing for the adult patient suffering from acute dentoalveolar infections based on evidence.

Introduction 
and background

Since the discovery of the fi rst antibiotic 
by Alexander Fleming in 1928 and its 
subsequent production by Florey, Chain 
and colleagues in 1940,1 antibiotics have 
been used extensively in dentistry for the 
management of dental infections. Fol-
lowing a literature search of MEDLINE, 
EMBASE and the COCHRANE library 
(using the search criteria antibiotic 
and dental) covering over 5,000 refer-
ences, minimal evidence-based usage 
of antibiotic prescribing was found for 
the management of acute dentoalveolar 
infections. Despite this, antibiotic pre-
scribing by dentists, accounts for 7-10% 
of all antimicrobials prescribed through-
out the community and in 1996 general 
dental practitioners (GDPs) were respon-
sible for 45% of all prescriptions for 

metronidazole.2,3 In 1997 GDPs issued 
over 3.5 million antibiotic prescriptions.4

Studies in the United Kingdom have 
consistently shown that there is wide-
spread variation in the prescribing 
habits of GDPs, with many prescrib-
ing inappropriately, with inconsistent 
dose and frequency and often for pro-
longed periods.4-10 This was also shown 
to be the case when patients sought 
advice and treatment from their general 
medical practitioners.11 

In a UK dental survey carried out by 
a major pharmaceutical company12 look-
ing at the factors infl uencing frequency 
and type of regularly prescribed anti-
biotic, 75% of dentists gave antibiot-
ics at least once a week with over 15% 
of those dentists prescribing them on a 
daily basis. By far the most frequently 
prescribed antibiotic was amoxicillin, 
followed by metronidazole and almost 
20% of this group of dentists prescribed 
both amoxicillin and metronidazole 
in combination.12

A postal questionnaire by Lewis et 
al.13 in 1989 showed that dental practi-
tioners estimate that only the minority 
of patients (approximately 5%) had an 

acute infection present when they issued 
a prescription for antibiotics.

Microbiology
Understanding of the micro-organisms 
responsible for dentoalveolar infections 
and their susceptibility to various anti-
biotic agents has progressed signifi cantly 
In addition, increasing resistance to anti-
biotics has led to the need for more appro-
priate prescribing and to review whether 
prescribing antibiotics is required at all.

Improved microbiological sampling 
techniques and better transport media 
have aided more accurate assessment 
of the bacteria involved in specifi c den-
toalveolar infections and led to more 
appropriate antibiotic usage. Culture and 
sensitivity methods still take time and 
often antibiotics are prescribed empiri-
cally prior to sensitivity results being 
available, although the choice of antibi-
otic may be based on previously cultured 
bacteria and their sensitivities. However 
the continued development of molecu-
lar microbiological techniques, which 
can provide rapid detection of penicil-
lin resistance in pus, will aid with more 
accurate prescribing in future.
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• Provides an overview of appropriate 
prescribing of antibiotics in the 
management of the adult patient with a 
dentoalveolar abscess.

• Highlights the need for surgical/
non-surgical drainage as the primary 
treatment modality in the management 
of the acute dentoalveolar abscess.

• Discusses the role of antibiotics as 
an adjunct to treatment for patients 
showing signs of systemic involvement.
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Most dentoalveolar infections arise from 
overgrowth of normal commensals within 
the oral cavity as a result of changes in 
local environmental conditions, leading 
to opportunistic infections.14 Once bacte-
rial growth exceeds the minimum infec-
tive dose, a dentoalveolar infection may 
arise. Dentoalveolar infections are not 
caused by a single micro-organism but are 
mixed infections and there is progression 
of the microbial species as the infection 
develops refl ecting ecological changes in 
the affected site.14-16

It is widely accepted that dentoalveolar 
infections affecting the periapical tissues 
are predominantly comprised of strictly 
anaerobic Gram-positive cocci and Gram-
negative rods mixed with facultative 
anaerobic fl ora.14,15,17,18 The predominance 
of anaerobic micro-organisms within 
these infections has previously been 
underestimated. This is in part due to 
poor sampling techniques and transport 
media and in addition to inadequate cul-
ture media and failure to use prolonged 
periods of anaerobic incubation.19 In 
mixed infections, strictly anaerobic spe-
cies exceed facultative anaerobic species 
by 3-4 times14,15,17-22 and strict anaerobes 
usually account for the greater percent-
age of overall viable bacteria within the 
mixed abscess fl ora.21

In dentoalveolar infections related 
to the periodontium eg pericoronitis, 
acute necrotising ulcerative gingi-
vitis (ANUG) and lateral periodontal 
abscesses, the predominant organisms 
are obligate anaerobes derived from the 
normal commensals of the periodontal 
tissues.14,15,17,23-28

Current prescribing practices
Prescribing of antibiotics for the treat-
ment of dentoalveolar abscesses is usu-
ally empirical with wide variation in 
prescribing habits amongst general den-
tal and general medical practitioners.4-11

The defi nitive treatment of a dentoal-
veolar abscess is drainage and removal of 
the cause of the infection.14,17,18,29-39 In the 
majority of cases this is the only treat-
ment required. However if the patient is 
showing signs of systemic illness as a 
result of their dentoalveolar infection, or 
are signifi cantly immunocompromised, 
then adjunctive therapy with antibiotics 
may be indicated. 

An abscess is a localised collection 
of bacteria, infl ammatory cells and tis-
sue breakdown products. Extracellular 
enzymes derived from the bacteria, or 
the host, within the abscess have tissue-
damaging potential.14 The host response 
is to allow drainage of pus by the path 
of least resistance. Dependent on the 
anatomical position of the abscess, pus 
may drain through adjacent soft tis-
sues, via the periodontal ligament, via 
the tooth or may take a deeper course 
through tissue or fascial spaces. Spread 
of pus around the muscles of mastica-
tion leads to a reduction in inter-incisal 
opening and presents clinically as tris-
mus. Trismus must therefore be regarded 
as a signifi cant indicator of severe 
odontogenic infection.40

In addition bacterial metabolites, along 
with endotoxins and exotoxins, may 
enter the blood stream. These affect the 
thermoregulatory centre in the hypotha-
lamus leading to an increased body tem-
perature, seen clinically as pyrexia.14 

Left untreated the bacteria in the blood-
stream may reproduce resulting in septi-
caemia causing a systemic infl ammatory 
response, leukocytosis and potential end 
organ damage; this may be fatal. The 
Offi ce for National Statistics for 2000-
2005 report that between 8-16 patients 
died per year in England and Wales from 
dentoalveolar abscesses.41

Antibiotic treatment is essential to 
treat septicaemia by killing dividing bac-
teria in the blood stream. Clinical signs 
of pyrexia, trismus, signifi cant regional 
lymphadenopathy, gross facial swelling, 
closure of the eye, dysphagia, tachy-
cardia and rigors should be regarded as 
indicators of systemic response to infec-
tion and adjunctive antibiotic therapy is 
always indicated.7,14-16,29,31-35,37-38,40,42,43

Where there is systemic involve-
ment treatment involves drainage of the 
abscess primarily to allow the release 
of pus, reduce the overall number of 
microorganisms, decrease the tissue pH, 
increase oxygen diffusion and allow 
antibiotics to penetrate.14 This is fol-
lowed by removal of the cause of the 
infection and adjunctive antibiotic ther-
apy. Drainage can be achieved either by 
removal of necrotic pulp, extraction of 
the tooth or incision of the soft tissues 
overlying the abscess.

For the antibiotic to be successful in 
overcoming the associated systemic 
symptoms, it must be active against the 
micro-organisms present, be sensitive to 
those bacteria and be given in adequate 
dose, frequency and duration to aid reso-
lution of the systemic symptoms. The 
minimum inhibitory concentration (MIC) 
is the least amount of antibiotic required 
to inhibit further growth of the responsi-
ble micro-organisms. The blood concen-
tration should exceed this MIC by a factor 
of four times to allow the antibiotic to 
penetrate the tissue in suffi cient concen-
tration to kill or inhibit further growth 
of the infecting microorganism.14,16,44

Historically antibiotics have been 
prescribed in courses for between 5-10 
days duration and the patient has been 
instructed to complete the course. It is 
now becoming increasingly evident 
that long courses of antibiotics are not 
required and indeed may destroy the 
homeostasis of the oral micro-fl ora 
and lead to colonisation resistance.14 

In addition, long courses of antibiotics 
may increase the selection of resistant 
micro-organisms and resistance plasmid 
transfer by conjugation.14 Antibiotics are 
prescribed with the intention of eradi-
cating microbial systemic involvement 
and can be discontinued safely after res-
olution of these signs. Usually they can 
be discontinued after 2-3 days.14,16,31-33

Resistance
Within the oral cavity there is a complex 
ecosystem of micro-organisms which is 
continually changing and diversifying 
in response to local conditions. This is a 
relatively stable community and resists 
colonisation by other micro-organisms 
leading to colonisation resistance.45 The 
importance of the role of these nor-
mal micro-fl ora in preventing disease 
is becoming increasingly realised.2,14,17 

The homeostasis of the normal oral 
fl ora can be disrupted by antimicrobial 
agents which may interfere with adher-
ence, or kill normal commensals, allow-
ing for major changes in the microbial 
community enabling overgrowth of 
resistant organisms. This is the basis 
by which pseudomembranous colitis 
(PMC) develops in the colonic micro-
fl ora. Disturbance to the normal colonic 
micro-fl ora may allow for selection and 
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overgrowth of Clostridium diffi cile lead-
ing to the production of toxins and the 
development of PMC.45

Following the advances in the 1940s 
and 1950s in antibiotic therapies the out-
look for the control of infectious diseases 
was good. The adaptability and potential 
for survival of the micro-organisms was 
underestimated until bacterial strains 
were found to be evading antibiotic ther-
apies by selection of resistant strains. 
This has now progressed to such an 
extent that certain antimicrobial agents 
have been rendered useless in the treat-
ment of specifi c infections.46 Such is the 
case with the emergence of methicillin 
resistant Staphylococcus aureus (MRSA), 
vancomycin resistant Staphylococcus 
aureus (VRSA), multiple drug resistant 
Mycobacterium tuberculosis and vanco-
mycin resistant Enterococci.46-48

Such resistant bacteria can spread 
from patient to patient causing further 
problems with resistance and treat-
ment. This has now become an interna-
tional problem and is one of great and 
increasing concern.1,2,47-56 It is clear that 
the widespread and often indiscriminate 
use of antibiotics, generally prescribed 
on an empirical rather than a rational 
basis, has led to increasing numbers of 
resistant bacteria. It is therefore essen-
tial that this situation is fi rstly recog-
nised and secondly that radical changes 
in prescribing habits are made to reduce 
the rate at which new resistance accu-
mulates.2,15,35,49,51,52 The European Centre 
for Disease Prevention and Control have 
recognised the problems of inappropriate 
prescribing of antibiotics and the fi rst 
European Antibiotics Awareness Day 
was launched on 18 November 2008.56

Antibiotics in agriculture
Resistance has also been exacerbated by 
the widespread use of antibiotics used in 
animal agriculture and farming to pro-
mote growth of the animals and prevent 
disease spread amongst crops. Following 
the Swann Report in 1969, restrictions 
on antibiotic use in these industries 
were made in the UK, but widespread 
usage continued in other countries. 
In addition, antibiotics prescribed by 
veterinary surgeons have resulted in 
enteric bacteria resistant to the vet-
erinary antibiotic apramicin showing 

cross-resistance to gentamicin. This led to 
the Lamming Report in 1992 recommend-
ing that veterinary use of antimicrobial 
agents showing this cross-resistance to 
agents used in human medicine should 
be ‘discouraged’.2,34,50

Resistance changes
In 1946, six years after the introduction 
and production of penicillin, it was found 
that approximately 90% of Staphylococ-
cus aureus isolates were sensitive to 
penicillin. By 1952 this had decreased to 
75% and by 1998 to approximately only 
5% being sensitive.34,48,52

Penicillin resistant bacteria are often 
present in the micro-fl ora of acute dental 
infections.53-55 Eick et al.57 showed that 
the majority of micro-organisms isolated 
from pus from dento-alveolar abscesses 
were Gram negative anaerobes and were 
highly susceptible to metronidazole and 
clindamycin, but that 22% of isolated 
bacteria produced beta-lactamases and 
were resistant to penicillin.

Last year data published by Kuriyama 
et al.58 showed that 34% of micro-fl ora 
from odontogenic abscesses were resist-
ant to the penicillin group of antimicro-
bials demonstrating a rising trend in the 
levels of resistant organisms involved 
in dentoalveolar infections and ques-
tioning the ongoing suitability of peni-
cillins as the fi rst line treatment for 
such infections.

In a randomised operator-blind com-
parative clinical trial, testing the effi -
cacy of co-amoxiclav with penicillin V 
for dentoalveolar infections, after drain-
age all improved but patients on co-
amoxiclav reported signifi cantly greater 
decrease in pain during the second and 
third days post drainage. This may be 
related to the eradication of the beta-
lactamase producers with co-amoxiclav 
that would not be eradicated by penicil-
lin V.54 All of these data support the con-
tention that phenoxymethylpenicillin 
should not be the fi rst choice of antibi-
otic for dentoalveolar infections.

Clindamycin
The spectrum of activity of clindamycin 
covers a range of micro-organisms and 
most of those found in acute dentoalveo-
lar infections, including those that are 
showing resistance to the penicillins.

18,20,53,59-61 In addition, clindamycin is well 
absorbed orally and has a superior bone 
penetration when compared with other 
antimicrobials that have a similar spec-
trum of activity.60,62-64 It also has stimu-
latory effects on the immune system.59 

All these factors suggest it could be a 
highly appropriate choice for manag-
ing the systemic involvement associated 
with acute dentoalveolar abscesses.

Unfortunately clindamycin has long 
been associated with causing acute pseu-
domembranous colitis in patients, which 
can have fatal consequences. It has there-
fore not been used as a fi rst line choice 
of antibiotic for odontogenic abscesses. 
Its use, however, is now increasing and 
it has been suggested that this could 
be the antibiotic of choice for adjunc-
tive management of acute dentoalveolar 
abscesses.15,18,40,59,63,65,66

For the past 15 years it has been used 
as a penicillin alternative for antibiotic 
prophylaxis for the prevention of bacte-
rial endocarditis in patients either aller-
gic to penicillin or those who have had a 
recent course of penicillin,67,68 highlight-
ing its spectrum of activity in combat-
ing the relevant oral fl ora.

PMC can be caused by an overgrowth 
of Clostridium diffi cile, which is found 
in the colon as a normal commensal in 
approximately 2-3% of healthy adults. 
This carriage rate increases in the elderly, 
patients with a history of gastrointesti-
nal disease, the chronically ill, patients 
on long term antibiotic therapy and 
those who have been hospitalised.69-74

Overgrowth of Clostridium diffi cile 
following antimicrobial therapy may 
cause complications ranging from 
simple watery diarrhoea, which may 
resolve on discontinuation of the anti-
microbial, to PMC which can result in 
fever, abdominal pain, severe dehy-
dration and death.69-71 Toxic megacolon 
and acute peritonitis following perfora-
tion of the colon are the most serious 
complications.74

The association of PMC with the use 
of clindamycin understandably added to 
the risk of choosing this as a fi rst line 
antibiotic. However, more recent studies 
have shown that the chance of develop-
ing PMC with the use of clindamycin 
is no higher than other antimicrobials 
including amoxicillin18,48,59,60,69,75 and 
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in fact is lower than the risk for using 
co-amoxiclav,59 with an overall inci-
dence of causing PMC of less than 1%.66 
The risk of developing PMC signifi -
cantly increases if clindamycin is used 
in conjunction with other antibiotics 
and one study shows that the risk more 
than doubles when used in conjunction 
with ampicillin.76 

If clindamycin is used, patients should 
be warned that if they do develop gas-
trointestinal symptoms/diarrhoea, they 
should stop their antimicrobial therapy 
and contact the person who prescribed 
it for further investigation. Considering 
that normal colonisation with Clostrid-
ium diffi cile increases with age, illness 
and a history of gastrointestinal dis-
ease, caution would be advised when 
prescribing clindamycin to this group 
of patients.60 Similarly those patients 
who have recently been in-patients in 
hospital or who have been on long term 
antibiotic therapy may be more likely to 
develop PMC and this may infl uence the 
choice of antimicrobial prescribed.60

There have been reports of resist-
ance to clindamycin emerging in com-
munity acquired MRSA, although the 
prevalence seems to be low. As Staphy-
lococcus aureus is rarely implicated in 
dentoalveolar abscesses, for the time 
being, clindamycin should still be con-
sidered in the management of acute 
dentoalveolar abscesses with signs of 
systemic illness.77,78

Recommendations
In the current climate of evidence-based 
medicine an attempt has been made to 
rationalise the use of antibiotic prescrib-
ing for adult patients attending with 
acute dentoalveolar infections. Most 
can be successfully treated with surgi-
cal drainage followed by removal of the 
cause of the infection. For those patients 
who have become systemically unwell as 
a result of their infection, or those who 
are signifi cantly immunocompromised, 
the same principles are followed along 
with adjunctive antibiotic therapy to 
manage their systemic involvement. 

Infections derived from the periodon-
tal tissues are anaerobic in nature and 
metronidazole is the antimicrobial of 
choice.79 Infections derived from peri-
apical tissues are mixed infections, but 

predominantly anaerobic, and are most 
appropriately treated with amoxicillin, 
metronidazole or clindamycin (Fig. 1).

A number of studies have shown that 
patients respond well when treated with 
amoxicillin36,49,52-54,57 despite the evi-
dence of resistant strains and Ingham 
et al.80 found that metronidazole was 
as benefi cial as penicillin, surmising 
that this indicated that the anaerobic 
population of bacteria were most patho-
genic. However it may be that effective 
drainage to reduce the number of bac-
teria, promote aerobic conditions and 
optimise a return to health may be the 
most important part of the process of 
abscess resolution.

The increasing levels of resistance to 
penicillin and the emerging interest and 
usage of clindamycin may make clin-
damycin a more appropriate choice of 
antimicrobial in those patients who are 

at low risk of developing PMC. This has 
already been advocated by Sandor et al.20

As antibiotics are prescribed with a 
view to preventing bacterial multipli-
cation in the blood stream they can be 
safely discontinued once the systemic 
signs of infection are eradicated. Fol-
lowing effective drainage, these signs 
usually resolve within 2-3 days of anti-
biotic usage and therefore the antibiotic 
treatment can be stopped at this stage.

With regards to dosage the lowest pos-
sible effective dose should be used. In 
order to achieve suffi cient concentration 
of antibiotic in the tissues, the blood 
concentration should exceed the MIC by 
a factor of four. A dose of 250 mg amoxi-
cillin three times daily, 200 mg metro-
nidazole three times daily or a dose of 
150 mg clindamycin four times daily 
will be suffi cient to achieve the required 
blood concentration.

The primary treatment for managing acute dentoalveolar
infections is to provide drainage.

Antibiotics may be used as an adjunct when treating patients
showing signs of systemic involvement.

Systemic involvement signs:

Elevated body temperature >36.8˚ C

Gross swelling

Trismus

Regional lymphadenopathy

Tachycardia

Immunocompromised patients 
may require 

more radical use of antibiotics.

The ratio of risk: benefit must 
be considered on an 

individual patient basis.

1. Amoxicillin 250 mg 
every 8 hours for 3 days then r/v

2. Metronidazole 200 mg 
every 8 hours for 3 days then r/v

3. Clindamycin 150 mg
every 6 hours for 3 days then r/v

1. Metronidazole 200 mg every 
8 hours for 3 days then r/v

2. Clindamycin 150 mg every 
6 hours for 3 days then r/v

ACUTE 
DENTOALVEOLAR 

INFECTION
 (mixed infection)

1.= First choice

2.= Second choice

3.= Third choice

PERICORONITIS

ACUTE  
PERIODONTAL 

ABSCESS

ANUG
(anaerobic infections)

Fig. 1  Guidelines on the usage of antibiotics in the primary care setting
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Given the annual costs to the National 
Health Service involved in prescrib-
ing antibiotics, the increasing levels of 
bacterial resistance, the emergence of 
bacterial strains resistant to multiple 
antimicrobial agents and the never end-
ing increase in litigation, care should be 
taken when prescribing antibiotics for 
acute dentoalveolar infections associ-
ated with systemic illness and emphasis 
should be placed on the provision of ade-
quate drainage and rational prescribing.

I would like to thank Dr Mike Martin, Consultant 
Microbiologist, for his help, encouragement and 
expertise in the preparation of this paper.
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