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A survey of prescribing practices by 

general dentists in Australia  

Introduction  

Antibiotics are prescribed by dentists both 

therapeutically and prophylactically for the 

management of odontogenic infections. It is 

accepted, however, that active dental 

treatment is generally the most effective 

way of treating pain and infection. In 

Australia, the Therapeutic Guidelines Oral 

and Dental was established in 2007 to 

provide clinicians with recommendations 

regarding appropriate prescribing.  

Numerous studies of dental antibiotic 

prescribing show that overprescribing 

occurs worldwide, where dentists tend to 

prescribe for unnecessary indications, often 

without concurrent dental treatment. A 

cross-sectional study in Wales showed that 

70.6% of antibiotics were prescribed 

without an operative intervention, and a 

prospective study in Belgium showed high 

prescription rates for localised infections 

such as periapical abscesses, with 54.2% of 

antibiotics prescribed without local 

treatment. Factors including limited clinical 

time, fulfilling patients’ expectations, 

inability to come to a diagnosis and avoiding 

litigation risk have been documented as 

non-clinical pressures influencing dental 

prescribing.  

Antibiotic resistance is a well-established 

global public health problem; it is likely that 

dentists are contributing to by 

overprescribing and inappropriate 

prescribing.  

A retrospective audit of antibiotic resistance 

in severe odontogenic infections showed 

that the rate of resistance to penicillins was 

10.8%, where these patients subsequently 

required longer hospital stays and had a 

higher incidence of non-response to initial 

surgical therapy.  

A systematic review showed that opioids for 

non-medical use are predominately sourced 

through social networks, using valid 

prescriptions from family or friends. 

Increasingly, literature has demonstrated 

that dentists account for a substantial 

proportion of opioid prescribing.  

A self-reported survey of dentists and 

endodontists in Canada showed that the 

rate of prescription of opioids was high, and 

a recent cross-sectional study of the opioid 

prescribing practices by dentists in the USA 

and England showed high rates of 

prescribing by US dentists, and a range of 

opioids were prescribed. Concerningly, 

longitudinal studies also show that use of 

opioids and benzodiazepines in Australia is 

increasing.  

Additionally, poor adherence to guidelines is 

common internationally, with several 

longitudinal studies have shown that 

dentists’ prescribing in Australia diverge 

from current recommendations and a 

prospective study of dentists in Wales 

showed only 19% of prescriptions were 

written in accordance with guidelines.  

The aim of this study was therefore to assess 

the prescribing practices of general dentists 

in Australia for all major drug classes and to 

determine the extent to which prescribing is 
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in accordance with current guidelines and 

evidence-based practice.  

Methods  

A structured questionnaire was mailed to 

1468 dentists in Australian states of Victoria 

and Queensland in July–August 2018, with a 

stamped return envelope.  

The questionnaire was based on previous 

surveys with some additional questions 

about pain relief medicines, anxiolytic 

prescribing and sources of drug information.  

The terminology was modified slightly for 

the Australian context. The first section 

sought demographic details, including sex, 

location of training (Australian- or overseas-

trained), years of experience since 

graduation and postcode of work location. 

The second section investigated clinical 

conditions where dentists normally 

prescribe antibiotics for therapeutic 

reasons, including irreversible pulpitis, pulp 

necrosis with varying degrees of symptoms, 

pulp necrosis with acute apical periodontitis 

and a localised swelling, pulp necrosis with 

swelling and systemic spread such as 

cellulitis, the routine use of antibiotics prior 

to starting root canal treatment, the routine 

use of antibiotics after starting root canal 

treatment, alveolar osteitis and the re-

implantation of avulsed teeth. Only two 

clinical conditions (pulp necrosis with acute 

apical periodontitis and systemic spread, 

and the re-implantation of avulsed teeth) 

required antibiotics according to the 

indications listed in Therapeutic Guidelines. 

Antibiotics are recommended in the 

Australian guidelines for avulsion for 

prophylactic purposes as they can help 

reduce healing complications such as 

inflammatory root resorption.  

In the third section, dentists were asked to 

indicate what and how they would normally 

prescribe for anxiety. They were also asked 

if they combined medicines for anxiety and 

if they routinely used nitrous oxide or me 

thoxyflurane. Fourthly, dentists were asked 

to specify which medicines they normally 

prescribe for mild and moderate-to-severe 

pain. The final part of the survey 

investigated the common sources of 

therapeutic information used by dentists.  

Results  

Of the 1468 mailed surveys, 403 

questionnaires were returned (382 usable 

responses) satisfying the required sample 

size (367).  

Antibiotic prescribing  

Clinical uses of antibiotics Responses for the 

therapeutic and non-clinical uses of 

antibiotics are detailed in Table 2, which 

shows the overall percentage of over- or 

under- prescribing by respondents on a 

routine or occasional basis (13–88% 

depending on the clinical scenario). 

Significant unnecessary use of antibiotics 

was evident, the most overprescribing (88%) 

was seen for acute apical periodontitis with 

localised swelling (Question 6), followed by 

use of antibiotics for pulp necrosis with 

acute apical periodontitis reducing a 

localised swelling prior to starting root canal 

treatment (Question 8), where 77% of 

respondents would habitually or 

occasionally use antibiotics prior to 

commencing treatment. Overall, 27–50% of 

dentists reported that they routinely or 
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occasionally prescribe antibiotics for 

irreversible pulpitis (Questions 1 and 2) and 

52% reported routine or occasional 

prescribing for pulp necrosis with acute apical 

periodontitis in addition to local measures 

(Question 4). Although alveolar osteitis is a 

failure of healing due to lysis of the blood clot 

after an extraction, 40% of participants would 

always or sometimes prescribe antibiotics for 

management (Question 10). The vast majority 

(96%) would always prescribe appropriately 

for odontogenic infections that have systemic 

spread such as cellulitis (Question 7) although 

only 75% would always prescribe for re-

implantation (Question 11).  

Non-clinical influences  

Overprescribing due to other factors e.g. 

time pressure, local anaesthetic being 

ineffective and inability to diagnose played 

a significant role, being reasons for 

prescribing for 67–78% of dentists on a 

regular or occasional basis. (Table 2). 

Patients’ requesting antibiotics instead of 

treatment were encountered by 82% of 

dentists on a routine or occasional basis.  

Influence of demographic factors  

Logistic regression showed that experience 

was the predominant variable in 

prescribing, with less experienced dentists 

(0–5 years) showing a greater likelihood of 

appropriate prescribing compared to their 

more experienced colleagues (over 30 

years).  

Anxiolytic prescribing  

Most dentists (90%) made appropriate choices 

of anxiolytics (diazepam or temazepam) as 

indicated by the guidelines, or did not prescribe 

at all. A small percentage (5%) would refer 

patients to their medical doctor, and 5% made  

Table 2 Descriptive analysis showing the percentage of dentists 
who would prescribe antibiotics for the following clinical and 
non-clinical scenarios  

*Antibiotics are indicated according to the Australian Therapeutic 
Guidelines IP Irreversible pulpitis, AAP Acute apical periodontitis, 
PN Pulp necrosis, CAP Chronic apical periodontitis, RCT Root 
canal treatment  

 

choices outside the recommended guidelines, 

including oxazepam, triazolam, alprazolam, 

midazolam and chloral hydrate. Of the dentists 

who prescribed anxiolytics or indicated what 

they would request the patient’s medical doctor 

to prescribe (n = 259), only 54% adhered to the 
recommended regimen, of a single dose of 

anxiolytic agent an hour prior to treatment. The 

regimen used by 34% of respondents who 

prescribed anxiolytics was to use the anxiolytic 

the night prior and an hour before the 

appointment. The remaining 12% gave other 
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varied regimens (which included regimens 

where the drug was used for more than two 

doses and up to three days prior to the 

appointment), or chose an anxiolytic outside the 

guidelines. Only 1% of respondents would 

combine medicines for anxiolysis. Nitrous oxide 

and methoxyflurane were routinely used by 34 

and 9% of dentists respectively.  

Prescribing medicines for pain relief  

The majority of dentists (63–78%) made 

appropriate choices of analgesia for both 

mild and severe pain relief, choosing an 

appropriate anti-inflammatory (ibuprofen, 

aspirin or naproxen) in addition to other 

analgesics. Ibuprofen and aspirin are 

recommended in the guidelines, and 

naproxen is also a reasonable choice 

considering its known pharmacology and 

acceptable adverse effect profile. A 

significant number (16–27%) would 

prescribe analgesics only without anti-

inflammatories for mild and severe pain 

relief respectively. Only 4–9% of dentists 

would routinely prescribe inappropriate 

analgesics, including diclofenac, tramadol, 

mefenamic acid, ketoprofen, codeine, 

oxycodone, dexamethasone and diazepam.  

Sources of information  

Of the dentists who responded regarding 

sources of therapeutic information (n = 

272), the majority preference the 

recommended Therapeutic Guidelines 

(69%); 28.8% of respondents ticked more 

than one option which was not allowed by 

the question), so these answers were 

excluded. As 110 responses had to be 

excluded, these results were omitted.  

Discussion  

The study showed a gross overuse of 

antibiotics for both therapeutic and non-

therapeutic reasons. The majority of 

dentists prescribed appropriately for 

anxiolysis, although a small but significant 

number made choices outside the 

recommended guidelines or employed an 

inappropriate regimen. Similarly, for pain 

relief, most dentists would prescribe 

appropriately but a substantial number 

inappropriately preferenced the use of 

other analgesics over anti-inflammatories, 

and others would prescribe strong opioids 

not recommended in the guidelines.  

A significant degree of unnecessary use of 

antibiotics for inappropriate therapeutic 

indications was evident, similar to other 

findings worldwide. It has been shown that 

dentists tend to prescribe for indications 

where antibiotics are not required, including 

alveolar osteitis, irreversible pulpitis and 

varying stages of pulpal pathology where 

the infection is localised. Systematic reviews 

and other studies have documented the 

need for antibiotics with dental treatment 

only when there is evidence of systemic 

spread or a spreading superficial infection, 

and the most effective management of 

localised infections is with active treatment 

only. Given that the most overprescribing 

occurred for localised swellings (88%), this 

could be clarified in continuing education 

and undergraduate teaching. The 

misconception that antibiotics can be given to 

help reduce a localised swelling to make the 

local anaesthetic more effective should be 

rectified, as it is established that treatment of 

an acute odontogenic infection with 
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antibiotics alone can be deleterious because 

of the risk of worsening infection with 

development of airway compromise.  

A recent qualitative study on perceptions 

and reasons for prescribing antibiotics for 

therapeutic uses revealed that for 

conditions such as irreversible pulpitis, 

localised odontogenic infections and 

alveolar osteitis where antibiotics are not 

warranted, dentists tended to prescribe 

antibiotics based on the severity of the 

patient’s symptoms, rather than clinical 

signs. The study also revealed that there was 

a strong desire by dentists to give distressed 

patients who were in pain the impression 

that the dentist was doing everything 

possible to resolve their symptoms so 

patients would consequently feel that they 

were well managed, and the prescribing of 

antibiotics was one such method.  

This present study also revealed that other 

pressures, including time pressure and the 

inability to arrive at a diagnosis influenced 

prescribing for the majority of respondents.  

These findings are broadly supported by 

other surveys, where a prospective study in 

Wales showed that the odds of a dentist 

prescribing antibiotics when there was 

limited clinic time was ten-fold, and 39% of 

dentists in Switzerland would occasionally 

prescribe antibiotics when they were 

uncertain of a diagnosis. Time pressure is 

difficult to rectify as it is not practical to 

allow extended time for unexpected 

patients while maintaining a sustainable 

dental practice. Many other non-clinical 

factors have emerged in the literature, 

including medico-legal considerations, fear 

of online criticism, and pressure from 

assistant staff to prescribe. With the 

increasing public health threat of antibiotic-

resistant bacteria, all prescribers have a 

professional responsibility for restraint in 

antibiotic use.  

A small but significant percentage of 

dentists indicated they would prescribe 

benzodiazepines for several doses, with 

some up to three days prior to the 

procedure and some prescribing increased 

dose quantities. A discussion paper from the 

Dental Board of Australia states that 

“minimal sedation (anxiolysis) is the use of a 

single low dose oral sedative drug,” as 

advised by the International Federation of 

Dental Anaesthesiology.  

While the majority of dentists indicated they 

would prescribe medicines for pain relief 

appropriately, preferencing the use of non-

steroidal anti-inflammatory drugs (NSAIDs), 

16–27% would prescribe an analgesic only. 

NSAIDs are the preferred choice and most 

effective for dental pain as they inhibit the 

inflammatory response. A qualitative study 

has also shown that NSAIDs are superior to 

paracetamol for pain relief after dental 

surgery, and a double blind randomised 

controlled trial showed that analgesic doses 

of codeine had no effect on pain scores after 

surgical third molar extractions, compared 

to ibuprofen and paracetamol. In addition, 

given the established misuse of 

pharmaceutical opioids in Australia and other 

countries, and that leftover dental opioid 

prescriptions can be a source of diversion, 

dentists should only prescribe opioids if anti-

inflammatories and paracetamol have not 

been effective and should ensure a true 
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therapeutic need exists. In comparison to 

English dentists who only prescribe the 

codeine derivative dihydrocodeine, Australian 

dentists prescribe a range of opioids, despite 

having guidelines in place.  

A range of medicines were listed by 

respondents as routine recommendations 

for dental pain, including diclofenac, 

tramadol, mefenamic acid, ketoprofen, 

codeine, oxycodone, dexamethasone and 

diazepam, the latter having no indication for 

pain relief. Previous longitudinal studies of 

dental prescribing confirm a significant 

number of dispensed prescriptions for 

diclofenac, which is not recommended as 

diclofenac carries the highest risk of 

cardiovascular adverse effects of all 

nonselective NSAIDs, even with short-term 

use (1–7 days). A qualitative survey on 

dental prescribing choices revealed that 

tramadol was often recommended for 

patients who could not tolerate codeine. It 

should be noted that similar to codeine, 

tramadol is a pro-drug and requires 

biotransformation by cytochrome P450 

2D6. Patients who have inherited two non-

functional alleles of P450 2D6 will therefore 

have poor analgesia from both opioids.  

(Teoh, et al., 2019)  
 

The effect of different Antibiotic 

regimens on bacterial resistance: A 

systematic review  

Abstract: Background and objectives: 

Infections caused by resistant bacteria are a 

growing public health problem that is linked 

to many different causes, among them the 

antibiotics’ incorrect use plays an important 

role. The authors conducted a systematic 

review to assess if antibiotic prescription 

with different regimens is connected to the 

onset of bacterial resistance. Methods: The 

authors performed an electronic and 

manual literature search on four databases 

(Web of Science, Scopus, PubMed, and 

Cochrane Register of Controlled Trials) from 

their inception to 15 June 2019. The date of 

the last search was 27 November 2019. Any 

article comparing cultural or genic analysis 

of resistance in patients that took antibiotics 

with at least two different regimens was 

included. No language restrictions were 

applied. Risk of bias for randomized 

controlled trials (RCTs) was assessed using 

the Cochrane collaboration’s tool whereas 

case-control and cohort studies were 

evaluated through the Newcastle–Ottawa 

scale. Results: The initial search resulted in a 

total of 1744 titles.  

Conclusions: Despite the great number of 

studies retrieved by electronic databases 

only few studies investigated the target of 

this review. The reason for this evidence is 

that it is not ethical to investigate and 

compare different antibiotic regimens, 

shorter or longer than the appropriate one. 

This evidence is applicable both to 

prophylactic administrations and to those 

aimed at treating infections. Besides this, the 

WHO affirms that, in the absence of infective 

complications, the prescription of antibiotic a 

after every type of surgical intervention 

cannot be admitted and that studies dealing 

with antibiotic regimens that do not comply 

with drug’s pharmacodynamics characteristics 

cannot be ethically admitted.  
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Introduction  

Bacterial resistance is the capability of the 

bacteria to multiply in the presence of drug 

concentrations that are mostly inhibitors of 

the same species or equal to the maximum 

achievable concentration during the 

therapeutic use. The rising of resistant 

bacteria is a growing public health problem 

that is mainly linked to antibiotics’ incorrect 

use.  

Other important issues are the over or 

incorrect prescription, patients not finishing 

antibiotic treatments, the overuse in 

livestock and fish farming, and the lack of 

hygiene and poor sanitation and infection 

control in hospitals and clinics. There are 

two types of resistances: intrinsic and 

acquired.  

Previous studies have already demonstrated 

that patients’ noncompliance towards 

antibiotic prescription is an emerging issue 

and that it is mainly linked to 

misunderstanding of the treatment.  

Evidence has been already highlighted, in 

form of a call to action, against the 

indiscriminate use of antibiotics for animal 

agriculture and fish farming and regarding 

the strict necessity to manage healthcare 

associated infections that remain one of the 

biggest causes of death in most countries. 

Strategies to cope with increasing bacterial 

resistance include accurate knowledge of 

the microbial component that feeds 

infections and the use of biological agents 

for their control.  

In medicine and dentistry, the prescription 

of antibiotics in recent decades has been the 

subject of debate since many authors 

presented results of studies in which a 

reduction of prescription duration resulted 

in substantial equal effects in terms of 

infection resolution and postoperative 

adverse effects onset. Since the World 

Health Organization (WHO) clearly reported 

that incorrect or over-prescription of 

antibiotics is one of the main causes of the 

development of resistance and since the 

abovementioned “short course therapies” 

are in contrast with pharmacological 

appropriate posology, it is plausible to 

hypothesize that these prescriptions have 

effects on the onset of bacterial resistance. 

For this reason, the purpose of the present 

review was to evaluate the existing 

literature about the role of different 

antibiotic regimens administered for 

therapeutic and prophylactic purposes in 

provoking bacterial resistance.  

Results  

Results of the Search  

When the electronic and the manual search 

were completed 1948 titles matched the 

inclusion criteria. The elimination of 

duplicate results led to 1744 titles of which 

1730 were removed analyzing their title and 

abstract. According to this process three 

randomized controlled trials (RCTs) were 

selected and included in this review.  

Included Studies  

The three studies were randomized 

controlled trials carried out in different 

countries: France, Sweden, and Brazil.  

Two trials were conducted at University 

dental clinics, whereas one trial was 

conducted in a hospital.  
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Table 1. Characteristics of the included studies.  

2.3 Characteristics of Participants  

All studies included adult patients (age 

range: 18–81 years). Patients affected by 

Helicobacter pylori infection, chronic 

periodontitis, or whose treatment plan 

included at least one tooth extraction 

belonged to the test group. In the test group 

patients were prescribed an antibiotic for a 

determined period; in the control group 

patients were prescribed alternatively 

another antibiotic, the same antibiotic for a 

shorter amount of time, or placebo. Patients 

were excluded if they matched at least one 

of the following exclusion criteria: heart or 

renal failure, cancer, pregnant, nursing, any 

antibiotic molecule taken in the previous 45 

days, history of allergic reaction to the tested 

antibiotic.  

2.4 Characteristics of Intervention  

Chardin et al. enrolled patients recruited 

from emergency dental consultations of 

three university hospitals in case they had 

an absolute indication for tooth extraction 

(destructive caries or traumatic, 

periodontal, and endodontic untreatable 

lesions). Patients were divided into two  

 

groups: the first group was given 1 g 

amoxicillin twice daily orally therapy for 3 

days with a subsequent 4-day placebo 

period. The second group was given 1 g 

amoxicillin twice daily orally therapy for 7 

days. The administration of amoxicillin 

started on day 0 (participant’s inclusion in 

the study). The oral surgery procedure was 

performed 2 days after the beginning of the 

antibiotic treatment (day 2); the follow-up 

period lasted for 7 days after tooth 

extraction (until reaching day 9). The 

authors also planned an additional follow-

up period of around 1 month (until reaching 

day 30). Researchers evaluated the bacterial 

susceptibility to amoxicillin in each study 

group; such evaluation was performed 

analyzing the proportion of streptococci with 

reduced susceptibility out of their total 

number.  

In the RCT of Feres et al., the authors 

evaluated the antibiotic resistance in 

subgingival plaque samples of patients 

affected by chronic periodontitis whose 

diagnosis had been made more than 5 years 

earlier. Such samples were taken in different 

time frames: baseline, at 3, 7, and 14 days 
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during antibiotic administration and at 3, 7, 

14, and 90 days post antibiotic therapy. All 

patients belonging to the test group were 

enrolled after a baseline-monitoring visit 

and before receiving a full mouth SRP under 

local anesthesia and instructions about 

proper home care procedures; in that 

occasion the authors took the first sample. 

Ten patients belonging to the test group 

were given orally metronidazole (250 mg, 

three times a day for 14 days) and 10 orally 

amoxicillin (500 mg, three times a day for 14 

days). The antibiotic therapy started at the 

baseline-monitoring visit. At the end of the 

study period (day 90), researchers took a 

further sample from each patient, and 

everyone was given full mouth maintenance 

SRP. All samples were taken using sterile 

curettes from the distal aspects of six 

posterior teeth with pocket depth of at least 

5 mm. In the double blind RCT conducted by 

Stark et al. the authors enrolled 28 subjects 

that were positive for Helicobacter pylori 

infection by the rapid urease test and whose 

diagnosis had been confirmed by culture, 

histology, or PCR at least a year earlier. For 

the treatment of this condition 14 patients 

received 20 mg of omeprazole capsules 

(Losec, Astra, Södertälje, Sweden) and 1 g 

amoxicillin capsules (Amoxicillin Scand 

Pharm, Scand Pharm, Stockholm, Sweden) 

twice daily for 14 days (Group 1). Fourteen 

patients received omeprazole capsules 20 

mg along with placebo (Apoteksbolaget, 

Stockholm, Sweden) capsules twice a day for 

the same period (Group 2). Eight men and 

six women composed the group 1; among 

them seven patients were affected by peptic 

ulcer disease and seven patients by 

dyspepsia without active ulceration. 

Patients belonging to group 2 included 

seven men and seven women; among them 

eight patients were affected by peptic ulcer 

disease and six by dyspepsia without active 

ulceration. No statistically significant 

differences were retrieved between the two 

groups regarding age, sex, or endoscopic 

diagnosis. Patients returned to the 

endoscopy ward on treatment day 10 and 

28 days after treatment (day 42) for 

endoscopy and bacteriological sampling. 

Oral samplings were collected before 

gastroscopy with the aim of avoiding 

contamination with the gastric microflora.  

2.5 Effects of Interventions  

In the first 9 days Chardin.et.al. found an 

increase of more than 20% (from1.3% to 

23%) of the proportion of streptococci with 

amoxicillin reduced susceptibility in the first 

group, whereas a reduction to 7.7% was 

noted on day 30. A similar trend was noted 

for patients belonging to the second group: 

proportions ranged from 1.7% on day 0 to 

24 to 24.7% on day 9 to 7% on day 30.  

Feres.et.al. demonstrated a rapid increase 

of antibiotic-resistant isolates during the 

study period in all groups. Such increase was 

not maintained over time, indeed after 90 

days the values of antibiotic-resistant isolates 

returned around the baseline levels. A low 

percentage of amoxicillin resistant isolates 

was noted at the baseline (0.5%). A different 

baseline condition was noted regarding 

metronidazole since over 50% of isolates were 

found to be resistant before the molecule was 

administered. A rapid increase of the 

percentage of antibiotic0resistant isolates 

was noted in all groups during antibiotic 

administration and a slow decline after their 
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withdrawal with an approximate 

return to baseline levels at 90 days.  

Stark.et.al. only investigated 

resistance of Enterobacteriaceae, 

arisen in fecal samples: analyzing 

the group 1 the authors reported 

that the MIC values had a 

significant increase during the 

treatment. Such values for 

enterococci and E.coli did not vary 

significantly comparing them in day 0 and 

day 43 although MIC values for 

enterobacteria other than E.coli increased 

permanently.  

2.6 Antibiotic Working Principles  

Since amoxicillin and metronidazole are the 

drugs used in the studies included in this 

review, it seems useful to underline their 

working principles.  

Amoxicillin is a time-dependent antibiotic 

whose therapeutic action is closely related 

to the period of time during which the drug 

concentration is above the MIC (Figure 2). 

For this reason clinicians administering the 

drug should structure a posology aimed to 

maintain this parameter in the therapeutic 

interval for the time sufficient to totally 

inhibit the growth of the bacterial species 

responsible for the infection and to avoid 

possible toxic effects due to the drug’s over-

administration.  

Since amoxicillin has a half-life of 

approximately 90 min (but effective 

concentrations remain in circulation up to 

about 4-6 h), the dosing regimen that 

maintains the drug concentration above the 

MIC would bee 500 mg every 6 h.  

Figure 2. Figure showing pharmacodynamics of a time-
dependent antibiotic.  

 

Metronidazole is a drug that is administered 

to manage anaerobic infections and in the 

dental field, is considered off label in many 

countries: this is the reason why there are 

few trials to support its use in dentistry. 

Apart from that the dose administered by 

Feres (250 mg x 3 x 14 days) is, however far 

below the effective dose use for proper 

applications (e.g. gynaecology).  

It is hence clear that the inappropriate use 

of antibiotic molecules or intervals of 

administration lower than those required by 

the pharmacodynamics characteristics of 

the drug itself inevitably produces the 

failure to overcome the drug MIC and 

therefore the selection of resistant bacteria.  

In light of drugs’ pharmacological roperties, it 

is therefore not a viable behavior to reduce 

the number of days for antibiotic 

administration, but it is imperative that the 

drug is used within the correct dose intervals 

in the pre-established duration of the 

treatment.  



 
 

 

12 
 
 

 

Discussion  

From the evidence drawn by the present 

review it could be demonstrated that a 

reduction of the amount of antibiotics or of 

its frequency of assumption does not 

influence the bacterial capacity to develop 

resistance. In fact, all the included articles 

reported a nonsignificant difference 

regarding the primary outcome of this 

review.  

From the abovementioned information 

clinicians could be mistakenly induced to 

reduce the quantity or frequency of drug 

administration and prescription.  

Nevertheless, it has to be pointed out that 

the studies included in this review used 

amoxicillin in concentrations and dosage 

regimen of 1 g every 12 h or 500 mg every 8 

h and metronidazole with concentrations 

and dosage regimen of 250 mg every 8 h. 

The choice of the dosage regimen seems to 

greatly depend on the habits of the clinician 

rather than on national or international 

guidelines. This aspect can be clearly 

understood from the great variability of 

prescription regimes for prophylaxis for oral 

surgery procedures reported in literature: 

the majority of studies opt for 2 g of 

amoxicillin before surgery but also for other 

regimens as 2 g after surgery, 1 g twice a day 

for 7 days after surgery with or without 2 g 

before surgery and for other combinations.  

It could be simply gathered that the lack of 

adherence to guidelines is the main cause of 

the onset of bacterial resistance. Such 

statement, nevertheless, is in open contrast 

with the evidence that can be drawn from 

the results of the present review. On the one 

hand, in fact, the WHO reports a warning 

situation highlighting that current guidelines 

have not had the desired effect; on the 

other hand, the results found show that a 

change in the dosage regimens compared to 

the guidelines does not lead to an increase 

in the development of bacterial resistance.  

In fact, some national guidelines are 

available, especially in Europe and North 

America, but several inconsistencies have 

been identified in the interpretation of 

evidence, and recommendations and 

validated systems to rank the evidence have 

seldom been used. Importantly, none of the 

currently available guidelines have been 

based on systematic reviews conducted ad 

hoc in order to provide evidence-based 

support for the development of 

recommendations. In addition, important 

topics with a global relevance that can lead 

to potentially harmful consequences for the 

patient if neglected are mentioned in only a 

few guidelines, for example, surgical hand 

antisepsis or the duration of surgical 

antibiotic prophylaxis (SAP).  

From the information reported in this 

review, therefore, it can be clearly 

understood that the most common 

antibiotics’ prescription regimens do not 

seem to be based on methodologically strong 

evidence. Moreover, such regimens are, 

often, the result of experts’ opinions that 

could be related to the operator’s personal 

clinical experience in treating a particular 

disease.  

The analyses carried out on oral bacterial 

flora and dental interventions have been 

predominant in the studies included in the 
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revisions, so much so that a greater 

attention of the international dental 

scientific associations on this issue is 

needed.  

In addition to what has been discussed so far 

it is mandatory to make some ethical and 

methodological considerations: despite the 

great number of studies retrieved by 

electronic databases only few studies 

investigated the target of this review. The 

reason for this evidence is that it is not 

ethical to compare short versus long periods 

of antibiotic treatment after any surgical 

intervention when the correct posology is 

already known. In fact, the WHO affirms 

that, in absence of infective complications, 

it is not ethical to prescribe antibiotics after 

every type of surgical intervention and that 

a scientific study that deals with an 

antibiotic regimen that goes against drug’s 

pharmacodynamics characteristics cannot 

be ethically admitted. This evidence is also 

underlined by the fact that the included 

studies usually do not contain the approval 

code of the ethics committee or, in some 

cases, they do not even declare to have 

consulted it. The general risk of bias, which 

was found to be medium-high, also does not 

contribute to giving methodological 

consistency to the scientific evidence 

reported in the included studies.  

Since it has been reported that in the daily 

clinical practice many dentists used to 

prescribe several days of antibiotics even 

after oral surgery and even without 

appropriate posology, it has to be pointed 

out that this malpractice is probably caused 

by the scarce knowledge of the WHO 

guidelines and of the pharmacological 

properties of the molecules. Autonomy in 

interpreting the drug manufacturer’s 

recommendations may even be related to 

the operator’s personal clinical experience 

in treating a particular disease.  

Materials and Methods  

The present systematic review was written 

following the guidelines of the Preferred 

Reporting Items for Systematic Review and 

Meta-Analyses (PRISMA). A focused 

question, formulated in the PICO format 

(Patient, Intervention, Comparison, and 

Outcome), was developed: “Is the use of 

some antibiotics with different regimens 

responsible for the generation of microbial 

resistance in patients undergoing surgical 

interventions or in treatment for any type of 

infection?”  

(Patini, et al., January 2020)  
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QUESTIONNAIRE 
B4 (21) 2024 

Antibiotic Stewardship in Dentistry – an Overview 
INSTRUCTIONS 

• Read through the article and answer the multiple-choice questions provided below. 

• Some questions may have more than one correct answer; in which case you must mark all the correct answers. 

A survey of prescribing practices by general dentists in 
Australia 

 
Question 1: Numerous studies of dental antibiotic 
prescribing show which of the following?  
 

A: Overprescribing occurring worldwide, where 
dentists tend to prescribe for unnecessary 
indications, often without concurrent dental 
treatment 

B: Nearly 71% of antibiotics were prescribed without 
an operative intervention in Wales  

C: High prescription rates for localized infections, such 
a periapical abscesses in Belgium  

D: None of the above 
 
Question 2: Analyses and surveys show which of the 
following regarding the prescription of opioids and 
anxiolytics by dentists?  
 

A: Opioids for non-medical use are predominantly 
sourced through social networks, using valid 
prescriptions from family and friends  

B: An analysis of dental prescriptions in the USA 
showed that more than half the dentists prescribed 
opioids for longer that the recommended duration 
of three days  

C: The rate of opioid prescription was low 
D: Anxiolytics were seldom prescribed 
E: All the above 

 
Question 3: With reference to the use of antibiotics, this 
study revealed …………………………?  
 

A: A gross overuse of antibiotics for both therapeutic 
and non-therapeutic reasons  

B: The use of antibiotics for inappropriate therapeutic 
indications  

C: Appropriate prescription for pain relief, but a 
substantial number inappropriately preferenced 
the use of other analgesics over anti-
inflammatories  

D: Inappropriate prescriptions for anxiolytics by the 
majority of dentists 

E: All the above 
 
Question 4: Dentists tended to prescribe for which of the 
following indications where antibiotics are not required?  
 

A: Irreversible pulpitis  
B: Alveolar osteitis  
C: Various stages of pulpal pathology where the 

infections are localised  
D: Localised infection  

 

Question 5: Is it TRUE that antibiotics should be given to help 
reduce a local swelling to make the local anaesthetic more 
effective?  
 

A: YES 
B: NO  

 
Question 6: Antibiotics are also prescribed ………………...?  
 

A: Based on the severity of the patient’s symptoms  
B: When the dentist was pressured for time  
C: When a diagnosis was clear, albeit for the wrong 

indication 
D: To indicate to the patient that the dentist is doing 

everything possible to resolve their symptoms  
E: None of the above 

 
Question 7: For pain relief ………………………..?  
 

A: NSAIDs are the preferred choice and most effective 
for dental pain  

B: A double-blind randomised controlled trial showed 
that analgesic doses of codeine had a significant 
effect on pain scores after surgical third molar 
extractions 

C: Paracetamol is superior to NSAIDs for pain relief 
after dental surgery 

D: All the above 
 
Question 8: Diclofenac, a non-steroidal anti- inflammatory 
……………………? 
 

A: Carries the highest risk of cardiovascular adverse 
effects of all non-selective NSAIDs, even with short-
term use (1 – 7 days)  

B: Is highly protein bound (99%) and can displace 
other highly protein bound drugs leading to toxicity  

C: Is safe to use with warfarin 
D: All the above 

 
Question 9: When prescribing an antibiotic or NSAID 
………………………….?  
 

A: It is important to obtain patient history in terms of 
chronic medicine being used 

B: It is important to prompt for use of certain classes 
of medicine, such as antihypertensives, and 
antithrombotic agents  

C: Obtaining history is less important than stressing 
that the patient should ask the pharmacist for 
advice and guidance on the use of medication 
prescribed 

D: All the above 
 
 



The effect of different antibiotic regimens on bacterial 
resistance:  A systematic overview 

 
Question 10: Is the following statement CORRECT? 
 

“Bacterial resistance is the capability of the bacteria to 
multiply in the presence of drug concentrations that are 
mostly inhibitors of the same species or equal to the 
maximum achievable concentration during therapeutic 
use”.  
 

A: YES  
B: NO 

 
Question 11 A reduction of prescription duration is in line 
with pharmacological appropriate posology. Is this 
statement TRUE or FALSE? 
 

A: TRUE 
B: FALSE  
 

Question 12 Which of the following are TRUE regarding the 
characteristics of the study?   
 

A: In the test group patients were prescribed an 
antibiotic for a determined period  

B: In the control group no patient was prescribed an 
antibiotic 

C: Patients were excluded if they had taken any 
antibiotic in the previous 45 days  

D: In the control group patients were prescribed 
alternatively another antibiotic, the same antibiotic 
for a shorter period of time, or placebo  

 
Question 13: Chardin et al. found ……………………?  
 

A: An increase of more than 20% of the proportion of 
streptococci with amoxicillin reduced susceptibility 
in the first group  

B: A reduction to 7.7% was noted on day 30 in the first 
group  

C: In patients belonging to the second group a 
significantly different trend was observed with 
more reduced susceptibility at day 30 

D: All the above 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 14: Amoxicillin ……………………...?  
 

A: Is a time-dependent antibiotic whose therapeutic 
action is closely related to the period of time during 
which the drug concentration is above the MIC  

B: Should be administered with meals to achieve 
maximum absorption 

C: Has a long half-life of approximately 36h – 72h  
D: Is highly protein bound and has the potential to 

displace other highly protein bound drugs 
E: Has diarrhoea and maculopapular rash as common 

side effects 
 
Question 15: Which of the following statements are TRUE?  
 

A: Intervals of administration lower than those 
dictated by the pharmacodynamics of the drug 
itself, inevitably produces a failure to achieve MIC 
and therefore the selection of resistant bacteria  

B: It is viable to reduce the number of days for 
antibiotic administration 

C: Based on this review, the most common 
prescription regimens for antibiotics seem to be 
based on methodological strong evidence 

D: Experts’ opinion on these regimens can often be 
related to the operator’s personal clinical 
experience in treating a particular disease  

E: All the above 
 
 

END 
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