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Antimicrobial resistance Results: The overall response rate was 70% (n = 95). The vast majority of dentists prescribed
Endodontic infections antibiotics for 8 days (78.9%). The most commonly prescribed antibiotic therapy was the
Prescription habits association 875-mg amoxicillin with 125-mg clavulanic acid (82.1%). In cases of sensitivity
Systemic antibiotics to penicillin, the most prescribed antibiotics were 500-mg clarithromycin (34.7%) and 500-mg

azithromycin (33.7%). A considerable percentage of dentists prescribed antibiotics for situa-
tions of irreversible pulpitis, pulp necrosis without systemic involvement, fistula and endo-
dontic retreatment.
Conclusions: A considerable part of the inquired dentists prescribed antibiotics inappropria-
tely for endodontic inflammatory conditions such as pulpitis. This kind of behavior could
contribute to the world problem of antimicrobial resistance. It is important that dentists
understand the importance of restricting the use of antibiotics for cases of severe infection,
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O uso sistémico de antibiéticos em endodontia: estudo transversal

RESUMO

Palavras-chave:
Terapéutica antibiética
Resisténcia antimicrobiana
Infecoes endodonticas
Habitos de prescrigcao
Antibiéticos sistémicos

Objetivos: Portugal é um dos paises europeus com maior taxa de consumo de antibiéticos e,
consequentemente, com as maiores taxas de resisténcia bacteriana. Os médicos dentistas
podem contribuir de forma substancial para esse problema, sendo da sua responsabilidade
a prescri¢cdo de aproximadamente 10% de todos os antibiéticos comuns. O objetivo deste
estudo foi caracterizar os hébitos de prescrigdo de antibidticos sistémicos para a patologia
pulpar e periapical numa amostra de médicos dentistas portugueses.
Meétodos: Foi realizado um estudo transversal envolvendo os médicos dentistas da zona
geografica de Viseu. Um total de 135 questionadrios foi distribuido por todos os consultérios
e clinicas médico-dentérias de Viseu.
Resultados: A taxa de resposta foi de 70% (n=95). A grande maioria dos médicos dentistas
prescreve antibiéticos por 8 dias (78,9%). O antibiético mais frequentemente prescrito foi a
associacdo de amoxicilina com acido clavuldnico 875/ 125 mg (82,1%). Em caso de sensibi-
lizacdo a penicilina, os antibiéticos mais prescritos foram a claritromicina 500 mg (34,7%) e
azitromicina 500 mg (33,7%). Verificaram-se percentagens consideraveis de abuso de anti-
bidticos em situacoes de pulpite irreversivel, necrose pulpar sem envolvimento sistémico,
fistula e em casos de retratamento endoddntico.
Conclusées: Uma parte consideravel dos médicos dentistas inquiridos prescreve antibidticos
inadequadamente para condi¢des endoddnticas inflamatérias como a pulpite. Este tipo de
comportamento pode contribuir para o problema mundial da resisténcia antimicrobiana. E
importante que o Médico Dentista compreenda a importancia de restringir o uso de anti-
bidticos aos casos de infegdo grave que necessitam deles. (Rev Port Estomatol Med Dent Cir
Maxilofac. 2017;58(4):205-211)
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Introduction

Despite having a national Program for Prevention and Control
of Infections and Antimicrobial Resistance, Portugal is one of
the European countries with the highest rates of antibiotic
consumption and, consequently, highest rates of bacterial re-
sistance.’? One of the main reasons for the increase in bacte-
rial resistance is the overuse of these drugs by health profes-
sionals, which means that there is currently a major concern
about the therapeutic abuse of antibiotics.*” Dentists can
contribute to the problem of antimicrobial resistance sub-
stantially because they prescribe approximately 10% of all
common antibiotics.*

Bacterial resistance is defined as the ability of a microor-
ganism to withstand the effects of antibiotics in the presence
of concentrations higher than those of therapeutic doses in
humans.®!! Currently, microorganisms are recognized as the
etiological agents of virtually every pulp and periapical dis-
ease,’ and it is consensual that endodontic infections are
polymicrobial and involve a combination of gram-positive,
gram-negative, facultative anaerobic and strictly anaerobic
bacteria.???

As professionals qualified to prescribe these drugs, den-
tists should evaluate the real need for using antibiotics. It is
estimated that, in around 60% of cases of infections in hu-

mans, the host’s own defenses are responsible for solving the
process without the need for antibiotics.** The purpose of the
present study was to characterize the systemic antibiotic pre-
scription habits for pulp and periapical pathologies in a sam-
ple of Portuguese dentists. Based on the results observed in
previous studies,*'%1? we hypothesize to find a higher percent-
age of antibiotic use in our sample.

Materials and Methods

This observational, analytical, cross-sectional survey was car-
ried out between January and June 2016. The target sample
comprised the dentists that worked in clinical practice in the
city of Viseu. This study follows the STROBE guidelines for re-
porting the results of observational studies.

A questionnaire about personal and professional charac-
teristics, as well as specific questions regarding the prescrip-
tion of antibiotics, was developed and sent to all dentists of
the city of Viseu that were registered in the database of the
Portuguese Dental Association (Ordem dos Médicos Dentistas).
The questionnaire was developed based on previous surveys
on this topic conducted in the USA,'” Spain®'° and Brazil.'®
The questionnaire was sent to three dentists experts on the
field, who were asked to comment on the layout and content.
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Some amends were made in light of their comments. The
questionnaire began with the description of the objective of
the study and the ethical considerations concerning anonym-
ity and confidentiality of data. The questions were divided into
two main groups. The first group referred to the sample char-
acterization with questions regarding personal (age and gen-
der) and professional characteristics, intended to obtain infor-
mation about the dentists’ education degree, years of clinical
practice and number of weekly endodontic treatments. The
second group of questions concerned the prescription of an-
tibiotics in their clinical practice, namely, the type of antibiot-
ics (for patients with and without allergies), the clinical con-
ditions in which they were used and the number of days of
treatment. All the participants were contacted in person.

All data were analyzed using the IBM SPSS Statistics 20 soft-
ware (IBM Corporation, Chicago, IL, USA). Sample characteristics
were analyzed as average + standard deviation (SD), counts or
proportions. The X2 test was used for comparisons and correla-
tions between groups in nominal data. The Spearman’s rank
correlation coefficient was also used to test for correlations. The
differences in the prescribed number of days for antibiotic treat-
ment between males and females and between different aca-
demic degrees (DDS degree, master or PhD) were tested with
independent t-tests. The differences in the prescribed number
of days for antibiotic treatment between age groups and be-
tween groups of dentists with different experience/time dedi-
cated to endodontics practice was tested with the one-way
ANOVA. The level of significance was set at p < 0.05.

Results

From a total of 135 questionnaires, 95 dentists (females: 55.8%)
participated in this study. Table 1 summarizes the characteris-
tics of the participants. Fifty percent of the dentists were less
than 35 years old. The participants had an average of 10 years

Table 1. Characteristics of the participants (n=95).

% N

Gender

Male 44.2 42

Female 55.8 53
Age

24-35 years 50.5 48

36-45 years 337 32

> 45 years 15.8 15
Academic background

Degree in Dentistry 45.3 43

Post-graduation degree 411 36

Master degree 52.6 50

PhD degree 2.1 2
Number of endodontic treatments per week

<5 32,6 31

5-10 45.3 43

>10 22.1 21

(SD =7.5 years) of clinical experience. Most of the dentists held
a master degree and more than 40% held a post-graduate de-
gree (Table 1). The most common number of endodontic treat-
ments performed per week was 5 to 10 (Table 1).

Regarding antibiotic prescription, the great majority of den-
tists referred prescribing antibiotic therapy for 8 days (78.9%);
13.7% for 7 days, 3.2% for 10 days, 3.2% for 5 days and 1.1% for
6 days.

Most of the dentists (82.1%) prescribed 875-mg amoxicillin
associated with 125-mg clavulanic acid in patients with no
medical allergies (Figure 1). The second most often prescribed
antibiotic was amoxicillin (13.7%).

Clarithromycin and azithromycin were the first-choice an-
tibiotics for patients with sensitivity to penicillin, as they were
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Figure 1. Antibiotic preference for patients without Sensitivity to Penicillin
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prescribed by 34.7% and 33.7% of the dentists, respectively
(Figure 2).

We observed that most professionals prescribed antibiotics
in cases of necrotic pulp, acute apical periodontitis, swelling,
and other moderate/severe symptoms (91.6%).

In cases of necrotic pulp and chronic apical periodontitis
where the patient was asymptomatic but had a sinus tract,
45.3% of the dentists prescribed antibiotics (Table 2). In cases
of necrotic pulp and chronic apical periodontitis with no swell-
ing and no other symptoms, antibiotics were prescribed by
15.8% of the dentists. The percentages of antibiotic prescrip-
tion for other pulpal and periapical conditions are described
in Table 2.

Table 2. Conditions and percentage of antibiotic
prescription

Antibiotics

Situation prescription
(%)

Irreversible pulpitis; moderate/severe preoperative 158
symptoms :
Irreversible pulpitis with acute apical periodontitis; 449
moderate/severe preoperative symptoms ’
Necrotic pulp with chronic apical periodontitis; no 15.8
swelling, no/mild preoperative symptoms ’
Necrotic pulp with acute apical periodontitis; no 412
swelling; moderate /severe preoperative symptoms ’
Necrotic pulp with chronic apical periodontitis;
presence of sinus tract; no/mild preoperative 45.3
symptoms
Necrotic pulp with acute apical periodontitis; swelling 916

present; moderate /severe preoperative symptoms

Endodontic retreatment 9.5

There were no significant differences in the prescribed
number of days for antibiotic treatment in relation to age, sex,
academic degree, or experience/time dedicated to endodontics
practice as expressed by the number of treatments performed
per week (Table 3).

No correlations were found between antibiotic prescription
and sex (p=0.570), clinical experience (p=0.399), number of
endodontic treatments performed per week (p=0.199) or hav-
ing a post-graduation (p=0.147), a master (p=0.611) or a PhD
degree (p=0.931). A tendency for younger dentists to prescribe
more antibiotics was observed (p=0.079), although without
reaching statistical significance.

Table 3. Prescribed number of days for antibiotic
treatment according to sex, age groups, academic

degrees and experience/time dedicated to practice
endodontics

N.° of

days P value
Sex
Men (n=42) 7.83+0.66 0.793
Women (n=53) 7.79 £ 0.82
Age
24-35 years (n=48) 7.92 +0.58 0.310
36-45 years (n=32) 7.75 + 0.67
more than 45 years (n=15) 7.60 £ 1.24
Academic degree
DDS Degree (n=43) 7.72 +0.62 0.291
Master or PhD (n=52) 7.88 +0.62
Number of treatments per week
<5 (n=31) 7.81+0.79 0.999
6-10 (n=43) 7.81+0.76
> 10 (n=21) 7.81+0.68




REV PORT ESTOMATOL MED DENT CIR MAXILOFAC . 2017;58(4):205-211

209

Discussion

Endodontic infections typically have a rapid onset and a
short duration of up to 2 to 7 days, particularly if the cause is
treated or eliminated.'®! In our study, the average length of
antibiotic prescriptions was 7.81 days, with a range of 5 to 10
days. Comparing to the average treatment duration reported
in other similar studies,*'%'%'> the respondents in this study
prescribed for longer periods.

The proper dose and duration of an antibiotic treatment
are enough when there is sufficient evidence that the patient’s
host defenses have gained control of the infection. When the
infection is resolving or has resolved, the drug treatment
should be terminated.’>'%1” A 6- to 7-day course would prob-
ably be appropriate for most endodontic infections.'® Accord-
ing to Epstein,’® The majority of endodontic infections resolve
in 3-7 days; thus, the 83.1% of respondents who routinely pre-
scribe antibiotics for more than 7 days should reassess how
they prescribe antibiotics.

A higher dose of antibiotics given for a shorter duration
has been advocated in recent years'®?°. Traditionally, beta-
-lactam antibiotics have been used as the first-line therapy for
odontogenic infections.'®In our study, amoxicillin, either alone
or associated with clavulanic acid, was the most prescribed
antibiotic for patients who were not allergic to penicillin. How-
ever, according to some authors,®!! the amoxicillin’s antimi-
crobial activity against some bacteria involved in odontogenic
infections is decreasing as a result of the increasing emer-
gence of beta-lactamase-producing bacteria. Consequently,
the combination of a beta-lactam antibiotic with a beta-
-lactamase inhibitor, such as amoxicillin and clavulanic acid,
has been considered.?!

The association of amoxicillin with clavulanic acid is a
first-line treatment option for odontogenic infections due to
its broad spectrum, low incidence of resistance, pharmacoki-
netic profile, tolerance and dosage.®?>?3 In our study, amoxi-
cillin associated with clavulanic acid was prescribed by 83.2%
of respondents.However, in other studies,”! amoxicillin was
considered as the first-choice antibiotic in patients without
penicillin allergies, followed by amoxicillin associated with
clavulanic acid.

On the other hand, in the USA, amoxicillin is prescribed by
only 27.5% of AAE (American Association of Endodontists)
members,*? Fenicillin is a narrow-spectrum antibiotic for in-
fections caused by aerobic gram-negative cocci and anaer-
obes.'? Among the group of penicillins, penicillin VK, amoxi-
cillin alone and amoxicillin associated with clavulanic acid
have been advocated for the treatment of odontogenic infec-
tions.'”Kuriyama et al.?* did not find differences between their
clinical evolution.

In our study, the most reported drug of choice for patients
with sensitivity to penicillin was clarithromycin (34.7%). Other
studies®!? reported percentages higher than 60% for clinda-
mycin as the first-choice antibiotic. In our study, the second
antibiotic most prescribed for patients allergic to penicillin
was 500-mg azithromycin (33.7%), which is in accordance with
De-Bem et al..»> According to the literature, azithromycin and
clarithromycin have several advantages over erythromycin,
and, although azithromycin has the potential for use in end-

odontic infections, it is not more effective than either amoxi-
cillin or clindamyecin. ** Due to its action spectrum and excel-
lent penetration in the bone tissue, clindamycin is the
first-choice antibiotic for the treatment of endodontic infec-
tions in patients allergic to penicillin and cases of resistance
to these drugs. !

The majority of chronic or even acute dental infections can
be successfully treated by eliminating the source of infection
by pulp extirpation, drainage of abscess or tooth extraction,
without the need for antibiotics.? Thus, to justify the use of
antibiotics, an infection must be persistent or systemic, i.e.,
cause fever, swelling, lymphadenopathy, trismus, or malaise
in a healthy patient. 12

In our study, in cases of irreversible pulpitis with moderate/
severe symptoms without and with an acute apical periodon-
titis component, 16% and 44% of the respondents prescribed
antibiotics, respectively. In these cases, the pulps are still vital
and there is no infection or signs of systemic involvement.
Thus, antibiotics are not indicated in either situation.?® The
findings indicate that the scientific basis for prescribing anti-
microbial agents was neglected by most of the respondents.
Another study?® reported that more than 60% of respondents
prescribed antibiotics for these two cases.

In cases of necrotic pulp, chronic apical periodontitis, no
swelling and none or mild symptoms, in a healthy patient,
there is no indication for antibiotic use, and treatment should
be limited to nonsurgical root canal therapy. However, in this
survey, 15.8% of the respondents prescribed antibiotics in
these cases. Other studies’™ ?” have reported prescription per-
centages of less than 5% in that situation; however, at the op-
posite end, percentages higher than 30% have been found in
recent studies.?® 28

In situations of necrotic pulp, acute apical periodontitis, no
swelling and moderate/severe symptoms, the proper treat-
ment is debridement of the root canal space and analgesics.
However, 41.1% of our sample prescribed antibiotics for this
clinical situation, which is a very high percentage of inappro-
priate prescription. Interestingly, several other studies®10.12.28
also described higher percentages of antibiotic overuse in this
situation. On the other hand, in the study by Jayadev et al.,?”’
Solely 7.2% of the respondents prescribed antibiotics in this
situation.

In asymptomatic cases of necrotic pulp and chronic apical
periodontitis, and cases with sinus tracts, 45.3% of the dentists
in our study still prescribed antibiotics. If there are no signs of
systemic involvement, treatment of a chronic apical abscess
is done similarly to other periapical pathological entities, by
eliminating the etiological source present within the root ca-
nals.'5% However, if the patient is medically compromised and
the sinus tract does not close within a few weeks, or the pa-
tient experiences a flare up with systemic involvement, then
antibiotics would be indicated.®!? More encouraging results
were described by other studies, with percentages below
20%.12,27

In the presence of necrotic pulp, acute apical periodontitis
(abscess), swelling, and moderate-to-severe symptoms of an
infection, previous studies®?” described an antibiotic prescrip-
tion rate between 92% and 99%. The results of our study were
comparable, at 91.6%, and appropriately so. If systemic involve-
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ment is considered to be present in this case, antibiotics are
indicated in conjunction with debridement of the root canal
space and an incision and drainage procedure.'? An exception
to this trend was found in the study by Jayadev et al.,?” in which
only 56% of the participants prescribed antibiotics in this case.

In cases of retreatment, according to the literature, it would
only be necessary to prescribe antibiotics to treat signs and
symptoms in rare situations, where the procedures of
chemical-mechanical preparation and eventual intracanal
medication are not sufficient to eliminate the infectious
agent®'%30 or in cases of immunocompromised patients.®11430
The treatment of persistent pathologies should be done pri-
marily by reviewing odontometry, recapitulating the chemical-
-mechanical preparation and using eventual intracanal med-
ication with antimicrobial activity.%!! In our study, 9.5% of the
respondents prescribed antibiotics in this situation. However,
arecent study®! reported a percentage of 42% of antibiotic pre-
scriptions in the same situation.

It is important that not only the dental profession but also
the general public understand the importance of restricting
the use of antibiotics to those cases of true severe infection
that require them.*? The use of antibiotics for minor infections,
or, in some cases, in patients without infections, could be a
major contributor to the world problem of antimicrobial resis-
tance.1012

Some limitations need to be acknowledged. The reader
should take into account the small sample size of our study
and the possible cultural differences regarding the prescrip-
tion of antibiotics. This study was carried out only in a specif-
ic city of Portugal, thus limiting the generalizability of our
findings to other regions of Portugal or the entire country. All
data were collected from a self-administered questionnaire,
which relied on memory and self-reporting by the clinicians.
We have used a cross-sectional design, which means that the
results do not clarify the process and pathways leading to the
choice of a specific antibiotic, or its frequency. Future qualita-
tive and quantitative studies are clearly needed to identify the
determinants of the use and misuse of antibiotics.

Conclusion

In endodontics, there is a consensus that there are situations
where the use of antimicrobial agents is needed. However, in
some cases, the empiricism in the moment of prescribing an
antibiotic often leads health professionals to prescribe antibi-
otics in excess or incorrectly, thus contributing to the devel-
opment of bacterial resistance and increase of ineffectiveness
of the existing antibiotics in the market in the near future.
The most important conclusion in this survey is that dentists
developing their activity in the Portuguese city of Viseu are
over-prescribing to irreversible pulpitis, necrotic pulps with
no systemic involvement with or without sinus tracts, and
persistent infections in healthy patients.

Measures should be taken to fill gaps in knowledge about
the systemic antibiotic therapy by dentists. Some of them
could be free mandatory annual training to update knowledge
on the subject, recommendations based on scientific evidence,
active awareness campaigns by the class regulator, restriction

of the number of prescriptions of these drugs by regulatory
bodies and measures to encourage the development of further
studies aiming at evaluating antibiotic prescription patterns
in other national cities.
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