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ABSTRACT
Introduction

Inappropriate prescribing and excessive use of broad
spectrum antibiotics are reported to be leading
contributors to the development of antimicrobial
resistance worldwide.

Aims and objectives

To examine the antibiotic prescribing practices of
dentists in Medunsa Oral Health Centre.

The range of conditions for which antibiotics were
prescribed was identified and the characteristics of
antibiotic prescribing were described. The prescrip-
tion practices were investigated for concurrence with
available evidence.

Design

A retrospective, cross-sectional descriptive study in
which existing medical records were reviewed.

Methods

Medical records of patients who received medication
from the dispensary during March 2017 were reviewed.

Data in the health history questionnaire and data
related to demographic characteristics, condition(s)
diagnosed, procedure carried out and medication
prescribed were extracted.

Information from recent independent reviews and
individual studies was reviewed to assess the align-
ment of prescribing practice with available evidence.
References in retrieved review articles were used to
identify additional studies.
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Results

Healthy patients comprised 74.6% of the study
participants. Perioperative prophylactic antibiotics
for dental extractions accounted for 59.1% of the
prescriptions. Amoxicillin 500mg, three times a day,
was prescribed most frequently (74.5%).

Conclusions

Inappropriate prescribing for healthy patients is a
common feature of the antibiotic prescribing practice
at MOHC.

INTRODUCTION AND BACKGROUND

Inappropriate prescribing and excessive use of broad
spectrum antibiotics are reported to be leading
contributors to the development of antimicrobial
resistance worldwide.'

Antibiotics are occasionally prescribed by dentists
in dental practice. The rate of antibiotic prescribing
by dentists has been reported to range between 7%
and 11% worldwide?® - the rate in South Africa is
unknown.

The indications for the use of systemic antibiotics in
dentistry are limited since the most common dental
infections present in the form of pulpitis and periapical
periodontitis and require only operative measures
such as fillings, root canal therapy, or extraction if the
tooth is not restorable.*®

Antibiotics are typically prescribed for some of
the following purposes: as treatment for acute
odontogenic infections; as treatment for non-

odontogenic infections; as prophylaxis against focal
infection in patients at risk (endocarditis and joint
prostheses); and as prophylaxis against local infection
and systemic spread in oral surgery.®”

Reviews of literature on the subject found that
antibiotic use in dental practice is characterised by
empirical prescription involving the use of a narrow
range of broad spectrum antibiotics for short periods
of time - typically no more than 7-10 days.*®
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Antibiotic prescription has been found to be almost
invariably associated with the prescription of anal-
gesics, particularly non-steroidal anti-inflammatory
drugs (NSAIDs).®

Instances of inappropriate and excessive use of
antibiotics in dental practice occur where antibiotics
are prescribed for: non-indicated conditions such as
dry socket, acute periapical infection and pulpitis;®®
non-clinical factors such as patient’s expectation of
an antibiotic prescription, convenience, and demand
necessitated by the social background of the patients;*
and where antibiotics are prescribed to cover either
a defect in aseptic clinical technique or improperly
sterilized equipment.® It has also been reported that
some dentists prescribe antibiotics for viral infections
like herpes simplex virus-1 infections.™

Very little is known about the antibiotic prescribing
practices of dentists in South Africa. A 2012 survey,
which had an extremely low response rate, investigated
their knowledge of treatment guidelines and pre-
scribing practices for antibiotic prophylaxis.

The study found that most dentists were aware of
treatment guidelines. However, few actually followed
the recommendations for antibiotic prophylaxis,
and few correctly prescribed for patients allergic
to penicillin. A more recent study has described the
antibiotic prescribing patterns of dentists following
tooth extraction. The results of this study found that
the antibiotic prescribing patterns do not appear to
follow a coherent set of guidelines or meaningful
indications for antibiotic use.™

This study seeks to examine the antibiotic prescribing
practices of dentists in Medunsa Oral Health Centre,
a dental school and referral hospital in Garankuwa on
the outskirts of Pretoria.

OBJECTIVES OF THE STUDY

e To describe the demographic and clinical character-
istics of patients who received medication from the
dispensary at Medunsa Oral Health Centre during
March 2017.

¢ To describe the characteristics of antibiotic prescribing.

e To identify the range of conditions/procedures for
which antibiotics were prescribed and to investigate
whether prescription practices were in line with
available evidence.

MATERIALS AND METHODS
Study design

This was a retrospective, cross-sectional descriptive
study in which existing medical records were reviewed.

Target population

The sampling frame consisted of medical records
of 452 patients who received medication from the
dispensary at Medunsa Oral Health Centre during
March 2017.
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Study sample

The ideal sample size was estimated at 159 patient
records in Epi Info Version 3.5.4 software at the
confidence interval of 95% and absolute precision of
5% assuming an antibiotic prescription rate of 80%
among patients who receive medications from the
dispensary. However, a sample of only 155 was drawn.

Sampling method

A systematic random sample was selected i.e. a list
of the entire population using patient names was
prepared in Excel; the sample size of 159 was divided
into the total population (452) to calculate the Kth
number. The Kth number was 3. A random starting
point was selected (a number between 1 and 3), we
selected 3. We started with the third person and
picked every third person on the list.’®

MEASUREMENTS

Data collection

Medical records of patients who received medication
from the dispensary during March 2017 were reviewed.
Data in the health history questionnaire and data
related to demographic characteristics, condition(s)
diagnosed, procedure carried out and medication
prescribed were extracted.

Information from recent independent reviews and
individual studies was reviewed to assess the align-
ment of prescribing practice with available evidence.
References in retrieved review articles were used to
identify additional studies.

Definition of variables and terms

Age and Gender refer to patient age and sex as
recorded in medical records.

Ethical considerations

Ethical approval for the study was granted by the
Ethics Committee of the Sefako Makgatho Health
Sciences University. Permission to conduct the study
was granted by the Chief Executive Officer (CEO) of
Medunsa Oral Health Centre.

STATISTICAL ANALYSIS

Data was captured, coded and cleaned in Microsoft
excel software and then transferred to Statistical
Analysis Software (SAS) software for analysis.
Means, frequencies and proportions (percentages)
were calculated.

RESULTS

Data of a systematic random sample of 142 records
was analysed. A response rate of 89.3% was achieved.

The age group 18-34 years comprised a little less
than sixty percent (68.5%) of the study participants.
Females constituted 52.1%.
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Table 1: Demographic characteristics

_ Female n (%) _ Totals
1-17 years 7 (4.9 5 (3.5 12 (8.5)
18-34 years 43 (30.3) 39 (27.5) 83 (58.5)
35-51 years 13 (9.2 17 (12.0) 30 (21.1)
52-68 years 8 (5.6) 5 (3.5) 13 (9.2
69+ years 3 (21) 1 (0.7) 4 (2.8)
Total 74 (52.1) 67 (47.2) 142 (100)

Table 2: Clinical characteristics

Yes n (%) No n (%)

None 64 (44.8) 36 (25.4) 106* (74.6)
Diabetes 2 (1.4) 1 (0.7) 3 (2.1)
Hypertension 6 (4.2 2 (1.4) 8 (5.6)
Heart condition 2 (1.4) 0 (0 2 (1.4)
HIV 9 (6.3 0 (0 9 (6.3
Allergy 3 (2.1) 1 (0.7) 4 (2.8)
Flu 1 (07 0 (0 1 (0.7)
Localized illness - 8 42 g @) g 63
Ear condition/Back

problem/operation/

Breast operation/

Epilepsy/ Asthma/

mental iliness/

psychosomatic

disturbance

Total 93 (65.5) 43 (30.3) 142* (100)

*Antibiotic prescribing data of six healthy patients was missing

Antibiotics were prescribed for 65.5% of the study
participants. Patients with no history of systemic illness
comprised a little less than three-quarters (74.6%) of
the study participants - three out of five (64/106) were
prescribed antibiotics.

HIV infected patients constituted the second largest
category (6.3%) of study participants - all of them were
prescribed antibiotics.

Table 3: Number of antibiotics per prescription

1 77 (82.8)
2 16 (17.2)
Total 93 (100)

Table 4: Frequency of prescription by antibiotic dosage

Less than two percent (1.4%) of study participants had a
history of heart condition(s) - both patients were prescribed
antibiotics for bacterial endocarditis prophylaxis.

Table 5: Duration of antibiotic prescription

1 day 2 (2.2)
5 days 83 (89.2)
7 days 8 (8.6)
Total 93 (100)

Four out of five patients were prescribed a single antibiotic.
Amoxicillin 500mg, three times a day, was prescribed
most frequently (74.5% i.e. 82/110). A lone patient was
prescribed Augmentin 625mg.

A five-day supply of antibiotics was prescribed for nine out
of ten patients.

Table 6: Condition/procedure-specific antibiotics prescribing

Yes n (%)

No n (%)

Infective endocarditis 2 (100) 0 (0) (100)
Dry socket 3 (1000 O 0) (100)
Emergency/Elective 4  (80) 1 (20) (100)
root canal therapy

Periodontal diseases 6 (66.7) Bl (33:3) 9 (100)
Routine/surgical ex 55 (78.6) 15 (21.4) 70 (100)
tractions

Pericoronitis 3 (75 1 (25) 4 (100)
Biopsy 2 (50) 2 (500 4 (100)
No diagnosis 5 (55.6) 4 (44.4) 9 (100)
Painful tooth 3 (79 1 (25 4 (100)
Other conditions 10* (31.2) 22 (68.8) 32 (100)
‘Total 93 (655) 49 (34.5) 142 (100)

*Antibiotics were prescribed for a wide selection of conditions

Antibiotics were prescribed for a little less than two-thirds
(65.5%) of the study participants. Perioperative prophylac-
tic antibiotics for dental extractions accounted for 59.1%
(565/93) of the prescriptions.

Healthy patients comprised a little less than two-thirds
(65.5%) of the recipients of perioperative prophylaxis.
HIV infected patients comprised the second highest
category (10.9%) of perioperative prophylaxis recipients.

Routine extractions accounted for 54.5% of perioperative
prophylactic antibiotics prescriptions.

Amoxicillin 3 N/A 5
Metronidazole N/A 3 N/A
Augmentin N/A N/A N/A

N/A: not available

N/A 82 N/A 1 1 92
14 N/A N/A N/A N/A 17
N/A N/A 1 N/A N/A 1
14 82 1 1 1 110
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Table 7: Perioperative prophylactic antibiotics

Routine Surgical
extractions extractions

n (%) n (%)

None 18 (50) 18 (50) 36 (100)
Diabetes 1 (100) 0 (0) 1 (100)
Hypertension 0 (0 1 (1000 1 (100)
Heart condition 2 (100) 0 (0) (100)
HIV 5 (83.3) 1 (16.7) (100)
Allergy 0 (@ 1 (100) 1 (100)
Localized iliness 3 (100) 0 (0) 3 (100)
- Back operation/
Psychosomatic
disturbance/
Tonsillitis
Missing history of 1 (20) 4 (80) 5 (100)
iliness data

Total | 30 (545) 25 (455) 55 (100)

DISCUSSION

This study set out to describe the antibiotic prescribing
practices of dentists at Medunsa Oral Health Centre.
The alignment of the prescribing practices to current
evidence was also described.

Demographic characteristics

The results of this study show that the age group
18-34 years comprised a little less than sixty percent
of the study participants. This finding does not support
the previous research of Marra and colleagues (2016)
who found that the rate of antibiotic prescribing
increased the most for dental patients 60 years or
older in British Columbia, Canada.®

The population pyramid of South Africa, which
is typical of a developing country, might explain
this contradiction.

Females constituted 52.1% of the study participants,
which seem to be consistent with those of other
studies which found that more women than men were
prescribed antibiotics at dental clinics.™

Clinical characteristics

The current study found that patients with no history
of systemic illness comprised a little less than three-
quarters (74.7%) of study participants. This result
seem to be consistent with other research which found
that the majority of dental patients are healthy.'?®

HIV infected patients constituted the second largest
category (6.3%) of study participants. The findings of
the current study are consistent with those of Ogbebor
and colleagues (2015) who found that the prevalence
of HIV. among dental patients in Nigeria was below the
national average' - South Africa’s national average
is12.6%."
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The HIV prevalence data obtained in the current
study cannot be extrapolated to all patients who
visited MOHC during March and therefore need to be
interpreted with caution.

Less than two percent (1.4%) of the study subjects
had a history of heart condition(s). This finding
was unexpected considering that the incidence of
symptomatic rheumatic heart disease in adults and
the prevalence of asymptomatic rheumatic heart
disease in schoolchildren are high. Rheumatic heart
disease is the major predisposing factor of infective
endocarditis in young adults.' It is difficult to explain
this result.

Characteristics of antibiotic prescribing

The results of this study indicate that antibiotics were
prescribed for 65.5% of the study participants. This
result has not previously been described.

Unfortunately, the prevalence of antibiotic prescribing
at MOHC during March could not be established due
to inaccurate patient data.

There was no clear separation of data of patients on
the hospital appointment system from that of patients
not on the hospital appointment system, who were
referred for general dental care and/or for initial
assessment in the relevant specialty clinics. This is an
important issue for future research.

The current study found that four out of five patients
were prescribed a single antibiotic; amoxicillin 500mg,
three times a day, was prescribed most frequently
(82/94), and that a five-day supply of antibiotics was
prescribed for nine out of ten patients. This study
produced results which corroborate the findings of a
great deal of the previous work in this field.*812

The most interesting finding was that three out of five
(64/106) patients with no history of systemic iliness
were prescribed antibiotics.

Considering that the indications for the use of systemic
antibiotics in dentistry are limited, the high frequency
of antibiotic prescribing observed in the current study
is inappropriate.

Another important finding was that a little more than
half (36/64) of patients with no history of systemic
illness were prescribed antibiotics for extractions
- an equal number (18) for routine and surgical
extractions respectively.

Although, these results differ from those of Lalloo and
colleagues (2016), they are consistent with those of
Akinbami and Osagbemiro (2015) who found that 55%
of healthy patients who underwent routine extractions
were prescribed antibiotics.®®

The present finding seems to be consistent with other
research which found that dentists were more likely
to prescribe antibiotics for individuals undergoing
extraction of impacted teeth.'?
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The results of this study show that all HIV infected
patients who received medication from the dispensary
were prescribed antibiotics — two-thirds (6/9) of the
prescriptions were for extractions. This finding was
unexpected. Further research should be done to
investigate the indications for antibiotic prescribing in
HIV infected dental patients.

Range of conditions/procedures for which
antibiotics were prescribed

The prevalence of antibiotic prescribing for con-
ditions other than extractions has not previously
been described.

Infective endocarditis prophylaxis

The results of this study show that antibiotics
dispensed to prevent infective endocarditis
constituted 2.2% of the antibiotic prescriptions filled.
Antibiotic prophylaxis to prevent infective endocar-
ditis is widely accepted by the dental profession.™
The effectiveness of such antibiotic prophylaxis in
humans, however, remains unproven.?°

The more recent Cochrane review in 2013 concluded
that there remains no evidence about whether
antibiotic prophylaxis is effective or ineffective against
bacterial endocarditis in people at risk who are about to
undergo an invasive dental procedure.?' However, the
prophylaxis guidelines recommended by AHA, ESC
and BSAC are applied in South Africa.?? The current
study found that the regime recommended for patients
not hypersensitive to penicillin was ordered.

Dry socket

The current study found that antibiotics dispensed
for the treatment of dry socket constituted 3.2%
of the antibiotic prescriptions filled. The range of
treatments for a dry socket includes non-dressing
and dressing interventions directed locally to the
socket and, where appropriate, the prescription of
systemic antibiotics.2%24

The level of evidence for effectiveness of most
management guidelines was found to be low.?4?®
They were found to be based on expert opinions and
clinical experience.?* A recent Cochrane review in
2012 concluded that there was insufficient evidence
to determine the effects of any of the local interven-
tions to treat dry socket.?®

It is however widely accepted that systemic antibiotics
should not be prescribed for the treatment of dry
socket as they have no additional advantage over
local treatments directed to the socket in a non-
immune-compromised patient, due to the potential
for development of resistant strains to the antibiotics
and other side effects such as hypersensitivity.?*
The results of this study indicate that two thirds of
the cases of dry socket prescribed antibiotics had
concomitant illnesses or immunodeficiency - flu
and diabetes. Both conditions are indicated for
antibiotic therapy according to current evidence.

Another important finding was that antibiotics were
prescribed for a healthy case of dry socket, which is
contrary to current evidence.

Endodontics

The results of this study indicate that antibiotics
dispensed for elective or emergency root canal
therapy constituted 4.3% of antibiotics prescribed.
In endodontics, antibiotics are unnecessary in
irreversible pulpitis, necrotic pulps and localised
acute apical abscesses.?":28

The lack of blood circulation in the root canal in these
conditions prevents antibiotics reaching the area.?®
Antibiotics are however indicated as an adjunct
during endodontic therapy in acute apical abscess
in medically compromised patients, acute apical
abscess with systemic involvement, progressive
infections and persistent infections, as they assist in
the prevention of the spread of infection.?®

The diagnoses of different pulp diseases were
not recorded in this study. This made it difficult to
determine the extent that practice deviates from
current evidence.

Periodontics

The results of this study indicate that antibiotics
dispensed to treat periodontal diseases constituted
6.5% of prescribed antibiotics. Chronic inflammatory
periodontal conditions are not indicated for antibiotics;
systemic antimicrobials should only be used in acute
periodontal conditions where drainage or debridement
is impossible, where there is local spread of the
infection or where systemic upset has occurred.®

Clinical trials have produced evidence of additional
benefits when metronidazole alone or with amoxicillin
in various doses and durations are used as adjuncts
to scaling and root planing for the treatment of
chronic periodontal disease.®'-** Clear guidelines for
the use of these agents in the clinical practice are not
yet available.3®

The low rate of antibiotic prescribing in the current
study supports previous research in the field of
systemic antibiotics in the treatment of periodontitis.%®

Extractions

dental extractions
of the antibiotics

Perioperative prophylaxis for
accounted for 59.1% (55/93)
prescriptions.

Routine dental extractions

The results of recent clinical trials show that there
is no significant difference in the incidence of
post extraction complications in healthy patients
undergoing routine dental extractions prescribed
perioperative prophylactic antibiotics and those
not prescribed antibiotics.' % However, patients at
higher risk of infection are more likely to benefit from
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prophylactic antibiotics.®” Akinbami and Osagbemiro
(2015) found that the type of extraction, difficulty of
extraction and adherence to postoperative instructions
were important associated factors that determined
the occurrence of postoperative complications.™

Surgical extraction of lower third molars

The issue of prophylactic antibiotic therapy in third
molar surgery in healthy patients is highly controver-
sial. Conflicting results have been reported. However a
meta-analysis of 16 clinical trials with a total of 2,932
participants published in 2007 concluded that sys-
temic antibiotics given before the surgery were
effective in reducing the frequencies of dry socket and
wound infection after third molar surgery.3®

A more recent Cochrane review in 2013 of 18 double-
blind placebo-controlled trials with a total of 2456
participants concluded that there is evidence that
prophylactic antibiotics reduce the risk of infection,
dry socket and pain following third molar extraction
and result in an increase in mild and transient
adverse effects.

The review further concluded that patients at higher
risk of infection, the risk may be up to 25% in patients
who are already sick or have low immunity, are more
likely to benefit from prophylactic antibiotics, because
infections in this group are likely to be more frequent,
associated with complications and be more difficult
to treat.®” A more recent prospective cohort study
corroborates these reviews.*

Pericoronitis

The results of this study indicate that 3.2% of
antibiotics were dispensed to treat pericoronitis.
Adjunctive antimicrobial therapy is recommended to
treat acute pericoronitis if there are systemic signs
and symptoms.“°. The results of the current study are
in agreement with accepted practice.

Intra-oral soft tissue biopsy

Antibiotic prophylaxis to prevent infective endo-
carditis should be given in advance of biopsies.™®

Patients at increased risk for postoperative wound
infection should be placed on oral antibiotic therapy
following the surgical procedure.*' The results of the
current study are in agreement with accepted practice.

No diagnosis

The results of this study indicate that 5.4%
of antibiotics were dispensed in the absence
of a diagnosis. This unanticipated finding has
not previously been described.

Painful tooth

The current study found that antibiotics dispensed
for the treatment of the non-specific symptom of
painful tooth constituted 3.2% of the antibiotic

RESEARCH

prescriptions filled. This finding was unexpected
and unfortunate. Conditions such as acute per-
iapical infection and pulpitis are not indicated for
antibiotic treatment.58 2728

Limitations of the study

The prevalence of antibiotic prescribing at MOHC
during March could not be determined due to
inaccurate data.

The potential threats to the internal validity of
the study were those arising from non-response
bias — a response rate of 89.3% was achieved, and
incomplete records.

CONCLUSION

Inappropriate prescribing for healthy patients is a
common feature of the antibiotic prescribing practice
at MOHC.
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Go to the SADA website www.sada.co.za.

Do the CPD questionnaire on page 536

The Continuous Professional Development (CPD) section provides for twenty general questions and five eth-
ics questions. The section provides members with a valuable source of CPD points whilst also achieving the
objective of CPD, to assure continuing education. The importance of continuing professional development
should not be underestimated, it is a career-long obligation for practicing professionals.

Online CPD in 6 Easy Steps

Log into the ‘member only’ section with your unique SADA username and password.

Select the CPD navigation tab.

Select the questionnaire that you wish to complete.

Enter your multiple choice answers. Please note that you have two attempts to obtain at least 70%.

View and print your CPD certificate.






