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ABSTRACT

Antibiotic resistance is one of our most serious global health threats. The adverse effects of overusing and misusing antibiotics are
highly publicized in the health professional literature. Antibiotic abuse occurs during routine endodontic treatment and there are
deficiencies in knowledge regarding prescribing antibiotic and appropriate prophylactic antibiotic use. Multidisciplinary coordination
and cooperation among dentists, pharmacists, and patients is needed to curb antibiotic abuse. As endodontists, we can become
part of the solution to the antibiotic resistance crisis and deal with it conclusively. This review article discusses antibiotic resistance
resulting from antibiotic abuse during endodontic treatment, various factors contributing to it, and measures required for stopping
antibiotic abuse in endodontic treatment. A web-based research on MedLine was performed with terms Review Articles published
in the last 10 year’s dental journals in English for literature researching, extracting, and synthesizing data. Relevant articles were
shortlisted. Important cross-reference articles were also reviewed.
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Introduction wortld in total consumption of antibiotics for human use and
has been referred to as “the antimicrobial resistance capital of the

Antibiotics that used to be an integral part of modern medicine world.”P For the containment of this global threat, WHO in May

are now less effective or don’t work at all. Antibiotic resistance
now poses a serious threat to public health.l Although
resistance can appear spontaneously due to random mutations,
overuse and misuse of antibiotics appear to promote selection
for mutations.” Worldwide antibiotic resistance is not completely
identified, but poorer countries with weaker healthcare systems
are more affected.P”! India ranks first among all countries of the
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2015, adopted a Global Action Plan on Antimicrobial resistance
but implementing it is proving a difficult task, especially in the
low- and middle-income countties!® whete persistent infectious
diseases, easy over-the-counter access to antibiotics, and lack of
access to good quality primary health care are exacerbating the
problem. India has also framed its National Action Plan for
Antimicrobial resistance in April 2017 but it is still at preliminary
stages.["

Despite all the efforts, increase in antibiotic resistance is a
persistent issue and dental profession is also a contributing factor.
The literature shows that there is irrational use of antibiotics in
dental community.* It is estimated that up to 10% of antibiotics
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are prescribed in ptimary care dentistry!"” for prophylaxis ot
therapeutic reasons. Primary care dentists are largely independent
prescribers and their prescribing decisions are normally made
without testriction and supetvision.!'”! Studies suggest that 30%
to 50% of prescribed antibiotics are unnecessary or not optimally
presctibed!"! and majority of overpresctibed antibiotics are
for nonindicated dental conditions and diseases.'>'"! The most
common infections treated with antibiotics in dentistry are

151 In endodontics,

infections related to the root canal system.
antibiotics are used extensively not only systemically but also
locally. The local mode comprises intracanal medicaments,
irrigants containing antibiotics, medicated gutta percha points,
medicated sealers, etc., that enable the dentist to target bacteria
in every nook and corner of root canal system, which is
otherwise beyond reach if targeted by conventional root canal
treatment (RCT) protocols.' The fundamental basis for the
successful management of endodontic infection is thorough
debridement of the infected root canal and drainage of involved
soft as well as hard tissues."”! The literature also shows that
collateral antibiotics are not effective in preventing or resolving
signs and symptoms in endodontic infections when adequate
local debridement and drainage have been achieved.['®!”
Unfortunately, dentists still prescribe antibiotics for endodontic
infections like periapical abscesses and irreversible pulpitis which

require only operative measures.**!

The aim of the present article is to discuss antibiotic abuse
during endodontic treatment, its contribution toward antibiotic
resistance, and measures required to stop antibiotic abuse
in endodontic treatment. A web-based research on Medline
was done by using term journal article and Review published
in last 10 year’s dental journals in English language papers.
The keywords searched on MedLine were “Antibiotics and
endodontics,” “Antibiotic resistance,” “Antibiotic prophylaxis
dental,” “Antibiotic prescribing pattern,” “Antibiotics abuse,”
“Antibiotics and dentists,” and “Antibiotics over prescription.”
In addition, important cross-reference articles were reviewed.
The present review screened about 100 articles, relevant articles
were shortlisted, and facts were compiled.

Discussion

Although antibiotics are prescribed for a variety of dental
concerns, they are often sought out for real or perceived
endodontic problems.” According to the American Association
of Endodontists (AAE) guidelines 2017,!'" the objectives for the
treatment of endodontic infections are removal of the pathogenic
microorganisms, their by-products, and pulpal debris from the
infected root canal system and establishment of conditions
that favor the lesion to heal. Antibiotics must only be used as
additive therapy in patients with systemic manifestations such as
fever, lymphadenopathies, etc., following adequate endodontic
disinfection or abscess drainage or when spreading infections
such as cellulitis are present.” In addition, prophylactic measure
is observed in immunocompromised patients or in predisposing
conditions such as endocarditis. Administration of antibiotics in
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the absence of the above-mentioned reasons has no evidence
of therapeutic benefit.'? Despite the limited usefulness of
antibiotics in endodontics, their use is common and possibly
increasing.®"! Review of literature has shown that dentists
wotldwide prescribe antibiotics not only inappropriately™ during
endodontic treatment but also for nonindicated conditions,
such as pulpitis."**! A study revealed that although majortity
of Indian dentists were aware of antibiotic resistance, still
indiscriminate prescription of antibiotics was found among
them.P! It is necessary to identify the factors responsible for the
over-prescription of antibiotics so that efforts can be made to
tackle this abuse.

Factors causing over prescription of antibiotics
during endodontic treatment

1. Placebo effect: Although the literature shows conclusively that
antibiotics neither control nor prevent localized endodontic
pathosis,”*! many patients petceive improvement in their
condition after consuming antibiotics, due to a strong placebo
effect that antibiotics posses.?” The literature contains many
studies that promote prescription of antibiotics for the
patient’s comfort and to alleviate their apprehension. %

2. Prevention of spread of infection: Antibiotics are believed
to prevent the spread of infection. This belief often is
a contributing factor while prescribing in cases of acute
apical abscesses. The mainstay of treatment of acute apical
abscesses is incision for establishing drainage and RCT or
extraction of the involved tooth to eliminate the source
of infection. The effectiveness of an oral antibiotic as first
choice of treatment is highly questionable as there is a lack
of effective circulation in a necrotic pulp system. The only
exception is cellulitis, for which penicillin is recommended.?”
However, this studies show the highest rate of antibiotic
prescription during endodontic treatment occurred for cases
of acute apical abscess.P"!

3. To prevent flare-ups: The precautionary measures for
root canal flare-up comprise of choosing instrumentation
technique with the minimal extrusion of periapical debris,
completion of the biomechanical preparation in a single visit,
sealing of the access cavity between visits, and maintaining
aseptic environment during RCT.P1 However, some studies
recommended the systemic use of antibiotics to prevent flare
up during or after RCT.P**! Some consider that instituting
antibiotics before the commencement of RCT in teeth with
necrotic pulps is therapeutic rather than prophylactic. This
is because necrotic pulps show periapical radiolucencies
that are invariably infected and use of antibiotics becomes
therapeutically mandatory.””! However, studies show that
prophylactic use of amoxicillin in asymptomatic nonvital
teeth before RCT has no effect on the incidence of
flare-up.>*

4. Prophylaxis for patients at risk: The AAE guidelines
recommend that prophylactic antibiotics should be given
for immunocompromised patients, or with a history of
infective endocarditis or placement of a prosthetic joint in
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previous 2 years, and patients with congenital heart disease.P”

Antibiotic prophylaxis is not right for everyone and should
only be used when the potential benefits outweigh the risks
of taking them. A study reported that prophylactic antibiotics
that dentists presctibe are unnecessary 81% of the time.P
The literature shows that there are deficiencies in knowledge
regarding approptiate prophylactic antibiotic use.?!

5. To reduce postendodontic pain: According to
published data, RCT induces more frequent and more
severe postoperative pain than do other dental operative

procedures.

| ' The postendodontic pain is the result of
inflammatory process, which may be related to microbial
irritation, mechanical or chemical factors, and its frequency
is up to 40%."1 Controlled trials show that antibiotics are
ineffective in managing dental pain;* however, both general
dentists and endodontists routinely prescribe antibiotics for
patients with dental pain. P24

6. To improve periapical healing and treatment outcome:
Review of literature showed no association between the use
of antibiotics and RCT outcome.[*"* Clinical trials show
that antibiotics are unrelated to posttreatment signs and
symptoms!***l and have no impact on postsurgical outcomes.

7. Patients insist and expect antibiotics: Studies show that
patient insist for prescription of antibiotics after RCT due to a
commonly held belief that antibiotics are “miracle drugs” that
will resolve or minimize adverse postendodontic events.[*¥

8. Busy dentist: Patients with dental pain invariably present
unscheduled and distressed to dentist who has sometimes
already busy appointment book. In such cases, antibiotics
are often prescribed to patients not for their clinical benefit
but to delay appointment or to cover the referral period.
Although guidelines permit prescription of antibiotics if
definitive treatment has to be delayed due to referral to
specialist services,"” prescribing antibiotics like this is totally
unjustified and should not be made routine.

9. Poor patient: Dentists are more likely to prescribe an
antibiotic for poor patients than commit more office time
to sutgical management.”"! Also poor patient who cannot
afford RCT and don’t want to undergo extraction demand for
antibiotic prescription thinking that they can save the tooth
by warding off the infection. It is important for patient to
understand that antibiotics are not an alternative to dental

intervention; they are adjunct.P”

Apart from over-prescription of antibiotics, other factors that
contribute to antibiotic resistance are:

Irregular dose regimens of antibiotics: Penicillin VK and
amoxicillin, both beta-lactam antibiotics, are the first line of
antibiotics chosen as adjunct therapeutic agents in endodontics.®"
The recommended dosage for amoxicillin is 500 mg T.D.S
for adults. Although the doses are well established based on
pharmacokinetic studies,P? there is far less evidence to support
the duration of treatment. Most clinicians prescribe antibiotics in
courses of 3 to 7 days." However, the literature review indicates

that shorter courses of 2-3 days duration can be effectively used
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as adjuvant therapies.'” The British National Formulary also
advocates an antibiotic course of 2-3 days for treatment of acute
dental infections.” Several reports have shown that patients
improved significantly after 2—-3 days of antibiotic therapy,
thus proving that prolonged courses may not confer additional
benefits.5* Moreover, therapies lasting 7 days with amoxicillin

have been shown to increase the population of resistant strains.

Broad spectrum antibiotics: In dentistry, antibiotic
prescription is empirical because the dentist does not know
what microorganisms are causing the infection, as samples from
the root canal or periapical region are not commonly taken
and analyzed. Consequently, based on clinical and bacterial
epidemiological data, the patient is subjected to treatment on
a presumptive basis with broad-spectrum antibiotics often
being prescribed.P!

that the dentists should minimize the use of broad-spectrum
[21,57,58
s

I Although AAE guidelines recommend
antibiotics, several studie I confirm that dentists prefer
moderate-to-broad spectrum antibiotics over those with a
more appropriate narrow spectrum. This inappropriate use of
antibiotics contributes to antibiotic resistance.

Charm for newer antibiotics: Numerous patients presume that
new and costly medications are more efficacious than older agents.
Pharmaceutical company representatives (PCRs) actively network
with healthcare providers and regularly visit providers even in
temote areas to matket newer antibiotics.?”) PCRs also contribute
to increasing resistance by demanding or requesting doctors to
prescribe their newer antibiotics. This aids selection of resistance
to these newer drugs as well as to older drugs in their class.

Patient-related factors: Patient-related factors contributing
to resistance are patient’s misperception about the utility
of antibiotics in endodontic infections, poor compliance,
interruption of treatment when patients begin to feel better,
poor patients who are unable to afford the full treatment course
antibiotics, and self-medication®

Suboptimal primary health centers (PHCs): Although
dental care is a part of primary health care in India, dental care
services are available only in few states at the primary health

care level.[*!

Thus, general practitioners and health workers at
PHCs function as the first point of contact for dental patients
with an acute dental pain. Due to nonavailability of dentist in
rural areas, patients approach these nondental practitioners to
get temporary relief. In such cases, general practitioner invariably
prescribes antibiotics to patients before issuing a referral mostly

due to pressute or insistence from patients.[*!

Prevention

Dentists can reduce the irrational use of antibiotics in dentistry
by absorbing following pointers:

1. Conservative use of antibiotics:

Conservative use of antibiotics is indicated to minimize the
risk of developing resistance to current antibiotic regimens.*”
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They should be prescribed only in defined indications. Assure
evidence-based antibiotic references are readily accessible during
patient visits. Minimize the use of broad-spectrum antibiotics
and use them for the shortest duration possible. Shorter courses
also improve patient’s compliance which gives an added benefit.
Revise empiric antibiotic regimens on the basis of patient
progress and, if needed, perform culture results.

2. Being responsible while prescribing antibiotics:
Dentists should avoid prescribing antibiotics based on
nonevidence-based historical practices, patient demand,
convenience, or pressure from colleagues, to delay appointment,
or to retain the patient.

3. Educating our patients:

A didactic discussion with the patient is indispensable to
change the overprescribing phenomenon. We must ensure
patients understand, and are supported in adhering to, the
planned duration of therapy. We can educate our patients to
take antibiotics exactly as prescribed, take antibiotics prescribed
only for them, and not to save antibiotics for future illness. Many
dentists may not be highly concerned about their antibiotic
prescribing habits since many patients expect to get an antibiotic
for an issue patients perceive as bacterial. Patients should be
educated that the key to successful management of endodontic
infection is definitive treatment and prescription of antibiotics in
these circumstances is futile. Patients should be taught to avoid
pressuring the dentist for an antibiotic prescription. Briefing
patients about anticipated postendodontic pain and specifying
analgesics to manage it will not only increase the faith of patients
in their dentists, but also increase patients’ pain threshold, and
change their attitude toward placebo role antibiotic plays in
managing dental pain.

4. Educating our referring dentists:

Dealing with the issue of overprescribing of antibiotics is
difficult and requires a group effort. General dentists are part
of the remedy as well. Discuss antibiotic use and prescribing
protocols with referring dentists. Further, the senior dentists,
when supervising the work of junior dentists, need to be cautious
in examining the antibiotic prescribing patterns during the
management of endodontic cases.

Measures required for curbing antibiotic abuse

The problem of antibiotic resistance cannot be scaled down
without substantial constraints in antibiotic use. This can be
done by

1. Issuing antibiotic prescribing guidelines: Appropriate
antibiotic prescribing guidelines must be issued by the
government. In this regard, Government of South Australia
has furnished guiding principles for antimicrobial therapy
referred as MINDME®!: an acronym for “antimicrobial
creed” Table 1. Analogous clinical guidelines on the use
of antibiotics in India will ensure that clinicians prescribe
antibiotics appropriately and optimally. In April 2017, the
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Indian government has also adopted the National Action
Plan (NAP) for containing Antimicrobial resistance.*"
This 5-year NAP (2017-2021) outlines the priorities and
implementation strategies for curbing Antimicrobial resistance
in India.” The government can adopt computetized decision
support systems that are designed to improve antibiotic use
by providing treatment recommendations to clinicians at the
time of prescribing. Implementation of this system has been
associated with reduced use of broad-spectrum antibiotics,
improved antibiotic selection and dosing, fewer prescribing
errors, antibiotic cost, and reduced antibiotic resistance.’!
Antimicrobial Stewardship Program: These Programs
are devised to enhance the relevant use of antimicrobials
by encouraging the selection of the optimal antimicrobial
drug regimen, dose, duration of therapy, and route of
administration.’”! Strategic approaches® to antimicrobial
stewardship are outlined in Table 2. Antimicrobial Stewardship
Program has been well emphasized in the medical field, but
not in the dentistry.*! These programs should be well
promoted and must include the evidence-based education
for dentists about appropriate antibiotic drug, dose, dosing
interval, and duration to make them more confident in the
prudent use of antibiotics.

Addressing “over the counter” sale of antibiotics: In
most developing countries, there is little regulation on the
retail of pharmaceuticals. Antibiotics are available often
without a physician’s presctiption® and this nonprescription
use and ease of availability of antibiotics has major
contribution in escalating the danger of antibiotic resistance.
It varies from 19% to 90% in countries outside U.S. and
Europe." The rule of “presctiption-only medicines” should
be composed according international guidelines and should
be strictly reinforced. The creation of centralized computer
applications monitoring antibiotic manufacture and supply

Table 1: Antimicrobial Creed

oz~ =z

Microbiology guides therapy wherever possible

Indications are evidence based

Narrowest spectrum required

Dosage which is appropriate according to the site and type of
infection

Minimize duration of therapy

Ensure monotherapy in most cases

Table 2: Strategic approaches to antimicrobial
stewardship

Strategic approaches to antimicrobial stewardship

1. Appropriate antimicrobial therapy.

2. Optimizing antimicrobial prophylaxis for operative procedures.

3. Developing and implementing an antibiotic policies and standard
treatment guidelines.

4. Prospective auditing and providing feedback and timely intervention
in streamlining the antibiotic prescriptions.

5. Formulary restriction/preauthortisation.

6. Improving antimicrobial prescribing by educational and
administrative means.
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record throughout India can go a long way to tackle with this
issue.[%

Education Programs: Passive educational activities such
as lectures or informational pamphlets should be used to
complement stewardship activities. Academic dental hospitals
should integrate education on fundamental antibiotic
stewardship principles into their curriculum. The dental
curriculum needs to include a clear protocol of therapeutic
treatment during endodontic management. E-mailing lectures
to dentist as a part of continuing education program is
essential to update practitioner knowledge about endodontic
pharmacology. Other options that can help to facilitate
education on antibiotic use include presentations, posters,
flyers, newsletter, ot electronic communication to dental staff
along with a variety of web-based education resoutces.[”
Role of primary health care in curbing antimicrobial
resistance: The challenge of reducing antibiotic resistance
can be advanced through effective primary health care.
There is urgent need to develop primary oral health cate
programs all over the world, especially in developing countries
like India to promote rational dental care."! There should
be sufficient skilled health workers with good antibiotic
prescribing practice to provide primary dental care. Mobile
applications and other such new technologies to support
health education, case diagnosis and management have
potential to improve rational antibiotic use. Drug shortages
lead to use of inappropriate antibiotic in primary care
settings.” This can be corrected by improved supply chain
management, especially in peripheral facilities.™ Rapid
diagnostic technologies for primary care could improve both
the accuracy of diagnosis and treatment.” Many countries
having national action plans for antibiotic resistance are
initially targeting tertiary care. These should be expanded
to the primary care level. WHO approach “AWaRe”-Access,
Watch, Reserve for tackling antibiotic resistance should be
properly implemented to primary care.

Conclusion

Lack of knowledge on rational use of antibiotics among dental

practitioners is one of the contributing factors to antibiotic

resistance. Antibiotic resistance is a multifaceted problem and

its

containment requires a holistic approach. Endodontists

should stop injudicious use of antibiotics. Health professionals,

government as well as general public have to come together

to reduce the inappropriate use of antibiotics. Countries need

to develop Primary dental health care program to address this

global issue and these programs need to be better reflected in

national plans.
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