
INTRODUCTION

ntimicrobials and analgesics are the most regularly
used medicines by dental professionals. Since the
discovery of Penicillin in 19281, various novel

antibiotics were unearthed. The colossal use of antibiotics
in dental practice is majorly attributed to dental professionals
resorting to a safer side (preventing infection from occurring)
and patients anticipating antibiotic prescription.
 Odontogenic infections are usually polymicrobial.2

However, only a few occasions demand antibiotic
prescription in dentistry. Odontogenic infections that involve
signs of systemic involvement (cellulitis, fever) necessitate
antibiotics prescription.3 Regarding the microbial flora in
primary endodontic infections, gram negative anaerobic
rods are the preponderant culprits.4 On the contrary, bacterial
isolates from the root canals with failed endodontic treatments
are found to inhabit predominantly facultative anaerobic
and gram positive bacteria.5
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OBJECTIVE: The aim of this study was to assess the knowledge of Endodontic Postgraduate trainees regarding clinically
relevant situations where an antibiotic cover is needed and is focused on the prescription patterns of various antibiotics depending
on the clinical evaluation of the patients.
METHODOLOGY: A cross sectional study was performed in which data was collected from five different dental institutes
offering post-graduate residency in endodontics all over Karachi, Pakistan. Preferred antibiotic for odontogenic infections and
the duration for the antibiotic coverage were evaluated amongst postgraduate clinicians. A total of 100 questionnaires were
distributed out of which only 82 questionnaires came back with responses. The study was conducted for a period of one month
from August 2018- September 2018. The data collected was analyzed by SPSS version 21.
RESULTS: A combination of amoxicillin with Clavulanic acid was the first choice of antibiotic in patients with no known
allergies to penicillin (40.6%), whereas erythromycin was the first choice of antibiotic in patients having allergic reactions to
penicillin (39.3%). The duration of treatment on average was 5 days. In clinical situations of irreversible pulpitis, with or without
apical periodontitis, 74.3% and 67% of the respondents prescribed antibiotics. 78 % of respondents have prescribed antibiotics
in cases of necrotic pulp with acute apical periodontitis.
CONCLUSION: Our study concludes that antibiotic over prescription is very common amongst post graduate trainees and is
contributing towards a larger issue of antibiotic resistance. Proper protocols of prescription should be followed by professionals
and further refinement is required focusing on need, duration and choice of the antibiotic being used.
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In a review regarding antibiotics in Endodontics, it was
highlighted that in Europe amoxicillin was the predominant
choice of antibiotic prescribed during endodontic treatments.6
Regarding the indiscriminate prescription of antibiotics by
dental practitioners a research was conducted in India in
2012, the survey revealed that in conditions wherein only
operative intervention would be sufficient, 50% of
Endodontists prescribed antibiotics.7 Another research
regarding prescription of analgesics and antibiotics in
Endodontic practice was published in Saudia Medical Journal
in 2014. It highlighted that analgesics were prescribed by
92% of the dentists for pain management whereas 16%
dentists chose antibiotics for severe odontogenic pain.8

The intent of this research was to highlight the oral
conditions, where antibiotic prescription is a must and is
focused specifically on Pakistani dentists receiving
postgraduate training in Endodontics. Through this study we
want to achieve a clear understanding of dental issues requiring
operative intervention with or without antibiotic coverage to
help combat the global issue of antibiotic resistance faced by
all healthcare professionals. A clear understanding and
knowledge of medicines required to combat odontogenic
infections and other oral problems will eventually lead to
avoidance of over prescription of antibiotics and truncate
chances of antibiotic resistance in the bigger picture.

METHODOLOGY

A cross sectional survey was conducted in 5 reputable
institutions offering post graduate training in Operative
Dentistry. A specified questionnaire was designed to
investigate the postgraduate trainees' pattern of antibiotic
prescription. The enclosed questionnaire was piloted by our
Endodontic supervisors. Their criticism in regards to lucidity
of the questions and additional proposals were brought into
consideration leading to further refinement in the questionnaire.

The study was conducted at Fatima Jinnah Dental
College, Karachi, Pakistan in the Department of Operative
Dentistry. After obtaining the esthical approval fom the
institute (Oct-2016-OPR). The antibiotic prescription survey
was distributed in five reputable institutions offering post
graduate training in Endodontics. Representatives from
diverse institutions were given a week's time to get the
questionnaire filled by Endodontic post graduates trainees.
The study lasted for a month starting from August 2018 till
September 2018.
A sample size of 80 was calculated using WHO calculator
keeping a 5% margin of error and 95% confidence interval
from a target population of 100. Although 100 questionnaires
were mailed only 82 responses were selected as being useful.

Post graduate trainees of five institutions doing their

residency in Operative Dentistry were included in the study.
All residents from First year to final year of residency were
included. All incomplete questionnaires returned to us were
excluded from the study.

Variables under consideration included the required
duration of antibiotic coverage and the preferred antibiotic
for odontogenic infections in patients with no allergies.
Demographic factors were also brought into consideration
in the survey along with the indications for prescription of
systemic antibiotics in endodontic treatments. Participants
were required to give details regarding their preferred
antibiotic and an alternate drug of choice in case of penicillin
allergies. Analysis of the data collected was done via Statistical
Package for the Social Sciences 21 software.

RESULTS

Of the 100 questionnaires mailed, 88 were returned. A
total of 6 were returned as undeliverable, and the others
(n = 82) were found to be usable. Table 1 describes the
demographics of all respondents. Male respondents (67%)
were nearly double as compared to the female respondents

(33%). The highest percentage of respondents (46%) was
within the age group of 25 to 30 years. Whereas, 32% and
22% of the respondents fell into the age categories of
30-35 years and 36-40 years, respectively. The mean age
was calculated to 31.3 ± 3.9 years.

Post graduates from all five institutions agreed that a
5-day antibiotic course is the preferred duration of treatment
for endodontic infections. Table 2 illustrates antibiotic
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preference in patients with no medical allergies. Majority
of the responders chose Amoxicillin in combination with
Clavulanic acid (65.1%). The second most predominant
choice was Amoxicillin alone (33.6% responders). Only a
very small percentage (1.3%) of dentists preferred
Metronidazole as the first choice. None of the respondents
chose Clindamycin or Azithromycin. Table 3 shows antibiotic
preference in patients with medical allergies. The predominant
choice was Erythromycin (42.3%). Metronidazole and

Clindamycin were considered the first choice of antibiotics
by only 20.5 and 18.7 percent of the respondents, respectively.
Following this is Azithromycin (16.1%) and Lincomycin
which is only considered by 2.7% of the respondents as a
preferred antibiotic.

Table 4 depicts the percentage of dentists prescribing
antibiotics in varying clinical scenarios. 67.0% and 74.3%
of the respondents considered antibiotic prescription necessary
in the first two clinical situations, respectively. Other than

the first two scenarios wherein the diagnosis is irreversible
pulpitis, all other situations have the diagnosis of necrotic
pulp in common. Around 58.5% of the respondents prescribed
antibiotics in the case with necrotic pulp, chronic apical
periodontitis, no swelling, and no other symptoms. Almost
78.0% of respondents prescribed antibiotics for necrotic
pulp, acute apical periodontitis, and moderate/severe
symptoms but no swelling. The fifth clinical situation is
similar to the third one but with the addition of sinus tract.
Approximately 84.1% dentists considered antibiotic
prescription significant in this case. Lastly the majority of
respondents (95.1%) generally agreed upon antibiotic

prescription for patients with necrotic pulp, acute apical
periodontitis, swelling, and other moderate/severe symptoms.

DISCUSSION

Analyzing the prescription habits of antibiotics during
treatment of endodontic infections was the primary intent
of the research. We targeted dental professionals receiving
postgraduate training in Endodontics for this purpose. Our
instrument was an independent questionnaire, aimed at
inferring the first choice of antibiotics for both allergic and
non-allergic patients. Furthermore, dentists were also asked
to select the scenarios wherein they would preferably prescribe
antibiotics.

According to our survey, Amoxicillin along with
Clavulanic acid (500/125 mg) was the most agreed upon
prescription for non-allergic patients receiving endodontic
treatments (40.6% respondents). Nearly 65% of the
respondents preferred the combination of Amoxicillin with
Clavulanic acid whereas, 33.6% consider Amoxicillin as the
primary choice for non-allergic patients. Similar results were
observed in a survey conducted in Spain, wherein 59.7% of
the respondents chose Amoxicillin in combination with
Clavulanic acid as their first choice.9 Earlier in 2013, a
research was conducted amongst general dental practitioners
in Karachi which illustrated Amoxicillin alone as their first
choice (43.3%). However, a slightly lower percentage (34%)
believed in the association of Amoxicillin along with
Clavulanic acid.10 On the contrary, a higher percentage of
dental surgeons in Hyderabad, India recommended
Amoxicillin 500mg along with Metronidazole 400mg for
pulpal and periapical pathosis.11 Members of American
Association of Endodontics12 and dental practitioners from
Lithuania13 and other countries of Europe14,15 had a similar
output that is, Amoxicillin being the principle antimicrobial.

Amoxicillin is a moderate spectrum beta-lactam antibiotic
and is regarded as an ideal choice that one should prescribe
for dental infections.16 Although, it is considered to be a
superior choice in comparison to most of the antibiotics but
it is defenseless against b-lactamase producing bacteria. For
this reason the function of Clavulanic acid cannot be
disregarded and its combination with Amoxicillin is
unequivocally superior then prescription of Amoxicillin
alone. This combination drug therapy has the advantage of
lower bacterial resistance, broader spectrum (staphylococcal
bacteria) and improved pharmacokinetic properties.17,18

Another antibiotic combination, preferred by dental
surgeons in other parts of the world was Metronidazole and
Amoxicillin. In our survey, 1.3% of the respondents chose
Metronidazole as the preferred antibiotic. According to one
of the researches Metronidazole is prescribed in addition to
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Amoxicillin, only when the latter is not efficacious on its
own.19 Investigations have shown that Metronidazole tends
to be more potent against obligate anaerobes as compared
to facultative anaerobes. However, it is completely
inefficacious against aerobic microorganisms. Hence, it can
only be used in combination therapy for treating odontogenic
infections.6

Diverse results were obtained from institutions regarding
the choice of antibiotics for patients with penicillin allergy.
According to our survey, Erythromycin 500mg (39.3%) was
preferred antibiotic for allergic patients. In contrast, results
from an earlier research involving general dental practitioners
of Karachi highlighted Clindamycin (30.30%) as the
predominant choice followed by Cephalexin (23.6%) and
Erythromycin (22.5%).10 Similar results were also observed
in United States.3 Around 72% of the postgraduate Spanish
dentists chose Clindamycin 300mg as the preferred antibiotic
for allergic patients while the remaining preferred
Azithromycin (28%).9 In our study, 16.1% of the respondents
selected Azithromycin-semi synthetic derivative of
Erythromycin for patients with penicillin allergy. Clindamycin
(Lincosamide) was another predominant choice by 18.7%
respondents. It is a broad spectrum antibiotic with excellent
bioavailability and having a considerable coverage against
anaerobes and gram positive cocci. Studies have shown that
Clindamycin should be the choice of antibiotic in penicillin
allergic patients.20,21

Another important aspect in prescribing antibiotics is
duration of prescription. All five institutions that we targeted
in our survey generally agreed upon 5 days being the
preferable treatment duration. Similar results were obtained
in Hyderabad, India with the addition of only 2.31% of
respondents claiming antibiotic prescription for 7 days.11 In
Europe, specifically Spain generally dentists claimed that
6.8 ± 1.2 days is the appropriate time duration for antibiotic
treatment.9 Studies have shown that if the causative factor
is dealt successfully, it takes only 3 to 7 days for endodontic
infections to resolve.22,23

Diverse pulpal and periapical conditions are encountered
in clinical set ups. We have divided these situations into
seven categories in our survey in order to investigate the
clinical conditions wherein most of the postgraduate
Endodontists preferred to prescribe antibiotics. The first and
second clinical scenarios had the diagnosis of irreversible
pulpitis along with moderate/severe symptoms, with the
later having an integrant of acute apical periodontitis.
According to our survey, majority of clinicians generally
believed that there is a need of antibiotic prescription in the
first two clinical situations, 67% and 74.3% respectively.
On the contrary, in a study conducted in Spain the observed
results were totally opposite and for scenario 1 and 2, only

11.4 and 28.6 percent clinicians preferred prescribing
antibiotics, respectively.24 Whitten's et al. research also had
similar findings.25 Pulp vitality and absence of systemic
involvement are clear indications that only removal of the
cause will suffice. Hence, prescribing antibiotics in the
above mentioned scenario is unbefitting.26

Patients having pulpal necrosis with chronic apical
periodontitis and no symptoms constitute the 3rd clinical
category. There is no need of antibiotic prescription in an
otherwise healthy patient.27 However, still 58.5% of the
clinicians chose prescribing antibiotics as an option.
Comparable results were seen in few other studies conducted
in United States.3 A survey carried out in Spain illustrated
that most dentists (92%) correctly chose not to prescribe
antibiotics in this scenario.16

Necrotic pulp with Acute Apical Periodontitis along
with moderate/severe pre-op symptoms and no swelling
constitute the 4th category. 78% of respondents prescribed
antibiotics in this scenario. Pulpal necrosis with asymptomatic
apical periodontitis and sinus tract constitute the 5th clinical
situation wherein 84.1% respondents chose to prescribe
antibiotics. For the fourth scenario, Whitten et al25 and
Yingling et al3 have also demonstrated a high percentage of
dentists prescribing antibiotics that are 67.3% and 53.9%,
respectively. These results further highlight the issue of
inappropriate antibiotic prescription, which is extensive and
needs to be catered. Comparatively lower percentage of
respondents (29.2%) considered the use of antibiotics
essential in the 5th scenario (Whitten et al).25 Symptomatic
apical periodontitis, pulpal necrosis and presence of swelling
(sixth case) necessitate effective debridement of the root
canal system, prescription of analgesics and incision and
drainage.28 Our survey illustrates quiet a large number of
respondents who prefer treating this clinical situation with
antibiotics (95.1%). According to one school of thought,
investigators anticipate the prescription of antibiotics
absolutely correct in the situation.29 On the contrary, there
are various surveys in literature that only place their emphasis
on the concept that antibiotics should only be prescribed in
case of systemic involvement or patient being
immunocompromised.

To sum up, dentists should only resort to antibiotics
in clinical conditions wherein the patients are
immunocompromised or if there are clear signs of systemic
involvement. In the first five cases only non-surgical root
canal treatment and analgesics are adequate for treatment.
Antibiotics cannot play a worthy role because of the inability
to reach the infection site and analgesics are only adjunctive
medications used to diminish the pain caused by the infection
and inflammation.30

Few limitations if addressed could have given a clearer
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picture and a wider perspective of antibiotic prescription
patterns. Firstly, increased sample size could have had more
favorable impact. In our study we only targeted dentists
receiving postgraduate training in Endodontics (from five
institutions). However, comparing Endodontists with the
general dentists and final year BDS students, in terms of
antibiotic prescription could have given a deeper perspective
of the overall problem. Moreover, in the clinical situations
medical health status was not provided. Analysis of the
results shall be done keeping in view the above mentioned
limitations.

CONCLUSION

The highest rate of antibiotic prescription was noted in
cases of necrotic pulp having severe symptoms and extra oral
swelling (95.1%), whereas cases having necrotic pulp, mild
symptoms and associated sinus tract was the second highest
condition (84.1%). According to our study another clinical
scenario having very high rates of antibiotic prescription
(74.3%) was irreversible pulpitis with moderate to severe
symptoms. The most preferred combination of antibiotics was
amoxicillin with Clavulanic acid for patients non-allergic to
penicillin (40.6%), and for patients allergic to penicillin,
Erythromycin was most commonly prescribed (39.3%).
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