
Abstract

Aim: To identify antibiotic prescription practices in the treatment of endodontic infections amongst dental 

professionals in and around Mumbai.

Methodology: Dental professionals involved in active endodontic treatment were surveyed on antibiotic 

prescription on different pulpal and periapical diagnoses. A total of 250 questionnaires were delivered with 210 

returned or found usable.

Results: The average duration of antibiotic therapy was 5 days. A wide majority of the respondents selected 

amoxicillin as the first choice antibiotic in patients with no medical allergies, alone (56.19%) or associated to 

clavulanate (40.48 %). The first drug of choice for patients with an allergy to penicillins was a combination of 

ornidazole and ofloxacin (44.76%) followed by metronidazole (33.66%). 

Conclusions: With regards to irreversible pulpitis, necrotic pulps with no systemic involvement, and sinus tracts, 

the practitioners are overprescribing.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 resistance.
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Introduction

Since the discovery of penicillin, the first antibiotic, 

by Alexander Fleming in 1928 and its subsequent 

introduction to clinical practice by Florey in 1940, 
[1]

antibiotics have been used extensively in dentistry.

Antibiotic resistance is  the ability of  a 

microorganism to withstand the effects of 

antibiotics. Dentists prescribe medications for the 

management of a number of oral conditions, mainly 
[2]orofacial infections.  Since most human orofacial 

infections originate from odontogenic infections, 

the prescribing of antibiotics by dental practitioners 

has become an important aspect of dental practice. 

For this reason, antibiotics account for the vast 
[3]

majority of medicines prescribed by dentists. 

There is clear evidence that antimicrobials are being 

used inappropriately by dentists for a variety of 

conditions. One discipline of restorative dentistry in 

which antibiotics are used extensively is 

endodontics.

The rational use of antibiotics is based upon three 

variables: a defined indication, the appropriateness 

of the antibiotic and the adverse effects associated 

with the drug. The treatment of acute and chronic 

infections of endodontic origin is primarily by 

operative intervention. The therapeutic use of 

antibiotics is thus as an adjunct to mechanical 

treatment. There is no evidence that systemic 

antibiotics are justified in the treatment of pulpitis. 

Prophylactic antibiotics, when indicated for 

endodontic treatment, should be given pre-

operatively-preferably as a single high dose. 

Prophylactic antibiotics are usually only indicated 

in medically compromised patients; an exception 

would be in the re-implantation of an avulsed 
[4]tooth.

Bacterial resistance to antibiotics raises critical 
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questions and considerations for healthcare 

providers. Clinicians must understand the impact of 

antibiotics on patients and on the quality of public 

health. As specialists in diagnosing orofacial pain, 

treating infections of the pulp and periradicular 

tissues and managing emergencies, endodontists 

can share information that will help all dentists 

write a safer and more effective prescription for the 

future.

Methodology

This cross sectional survey included 250 dental 

professionals in and around Mumbai who routinely 

prescribed antibiotics for the treatment of 

endodontic infections as well as prophylactically. 

Dental practitioners were requested to complete 

the self-administered questionnaire about 

demographic data, along with a description of 

respondents like the age, type and years in practice. 

Practitioners were asked to record information 

about all the antibiotics they prescribed to their 

patients for endodontic infections and treatment, 

along with dose, frequency and duration. 

Respondents were required to provide information 

on the preferred antibiotics and the choice of 

alternatives for patients who are allergic to 

penicillin. The respondents were also requested to 

mention special conditions where they prescribed 

the patient with prophylactic antibiotics.

The questionnaire was distributed to 250 dentists. 

240 replies were received out of which 210 were 

complete and used for the study.

A database was created for further analysis. Data 

description was carried out by frequency tables. 

When obtaining the numerical representation by 

percentages, the total number of answers for each 

query was taken into account. Data were analysed 

using descriptive statistics, chi square test of 

independence and logistic regression. Statistically 

significant differences were considered for P < 0.05.

RESULTS

Table 1: Region wise distribution of the no of 

respondents.

Chart 1: Region wise distribution of the no of 

respondents

Table 2 : Gender distribution of respondents

Chart 2: Gender distribution of respondents

Table 3: Age distribution of no of respondents
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No of respondents Percentage

Eastern Suburb 18 8.6

Harbour Suburb 9 4.3

Navi Mumbai 74 35.2

Mumbai city 37 17.6

Western Suburb 51 24.3

Others 21 10.0

Total 210 100.0

 

No of respondents  Percentage

107  51.0

103  49.0

 

Male

Female

 No of respondents  

161  

38  

7  

4
 

Age Group

25-35

36-45

46-55

56-65

Percentage

76.7

18.1

3.3

1.9
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Table 4 : Academic degree distribution of the 

respondents 

Chart 4: Academic degree distribution of the 

respondents

Table 5: MDS Specialisation distribution of 

respondents

Chart 3: Age distribution of no of respondents

No of respondents  Percentage

BDS 88  41.9

MDS 122  58.1

Specialization

 

Conservative Dentistry & Endodontics

 

Oral & Maxillofacial Surgery

 

Periodontics

 

Oral Medicine & Radiology

 

Oral Pathology

 

Orthodontics

 

Pedodontics

 

Prosthodontics

 

Public Health Dentistry

 

 

 

No of respondents Percentage

43 20.5

21 10.0

22 10.5

8

 

3.8

5

 

2.4

4

 

1.9

4

 

2.0

14 6.7

2

 

1.0

Chart 5: MDS Specialisation distribution of 

respondents

Table 6: Category of practice distribution of 

respondents

No of respondents

 

 

48

 

 

38

 

 

32

 

 

92

 

Full time

Part time

Academic only

Academic and private practice

Percentage

22.9

18.1

15.2

43.8

Chart 6: Category of practice distribution of respondents

Table 7: Years in Practice distribution of the no of 

respondents

No of respondents

 

Percentage

 

118

 

56.2

58

 

27.6

26

 

12.4

 

8

 

3.8

Less than 5 years

5-10 years

11-20 years

More than 20 years
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Table 8: Antibiotic prescribed for adult with no 

medical allergies

 No of respondent Percentage

 
63 30

 
118 56.19

 

22 10.48

 

86 40.95

 

5 2.38

 

3 1.43

 

5 2.38

 

1 0.5

 

30 14.29

85 40.48

36 17.14

Antibiotic prescribed

Amoxicillin 250 mg

Amoxicillin 500 mg

Amoxicillin + Clavulanic Acid 250/125 mg

Amoxicillin + Clavulanic Acid 500/125 mg

Clindamycin 150 mg

Clindamycin 300 mg

Azithromycin 250 mg

Azithromycin 500 mg

Metronidazole 200 mg

Metronidazole 400 mg

Others (along with any one or more of the above)

Chart 8: Antibiotic prescribed for adult with no 

medical allergies

 

  

 

 

 Less than 5 days

5 days

7 days

10 days

No of respondent

96

107

6

1

Percentage

45.7

50.95

2.85

0.47

Chart 9: Number of days of antibiotic prescription

Table 10: Antibiotic prescribed for the adult with 

penicillin allergy

Antibiotic prescribed

 

 

 

 

 

 

 

 

Clindamycin 150 mg

Clindamycin 300 mg

Azithromycin 250 mg

Azithromycin 500 mg

Metronidazole 200 mg

Metronidazole 400 mg

Erythromycin 250

Erythromycin 500

Lincomycin 250 mg

Lincomycin 500 mg

Ornidazole + Ofloxacin 500

Others (among with any one or more of the above) 

No of respondent

6

5

13

19

17

60

30

52

0

2

94

18

Percentage

2.86

2.38

6.19

9.05

8.095

28.57

14.29

24.76

0

1.0

44.76

8.5
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Chart 12: Special situation for prescription of antibiotics

Table 13: Situations in which prophylactic antibiotics

are preferred

Table 11: Distribution of situations in which 

antibiotics are prescribed

Discussion

The prescription of antibiotics in dentistry is 
relatively small but nonetheless significant. With 
the emergence of bacterial species resistant to 
antibiotics there is a need to become vigilant about 
their prescription and with this, an urgent 
requirement both professional and public 
understanding of the appropriate use of this life-

[4]saving component of treatment.

In 2004, a survey of over 6,000 general dental 
practitioners in the UK revealed that 40% of dentists 

Situations
 

Extra oral and intra oral swelling
 Intraoral swelling/ Localized intraoral swelling

 Localized pain

 
Routine endodontic irreversible pulpitis

 
Routine endodontic irreversible pulpitis with apical 

periodontitis

 

Routine endodontic necrotic pulp

 

Routine endodontic necrotic pulp with apical periodontitis

Interappointment  pain

 

post treatment pain/ post flair up pain

 

Perforation

 

Re-treatment

Apicoectomy

Avulsion

 
No of respondent Percentage

207 98.6

190 90.47

29 13.8

56 26.7

88 41.9

57 27.1

98 46.7

17 8.1

136 64.20

49 23.3

82 39

173 82.4

104 49.5

No of respondent  Percentage

104
 
49.5

10

 
4.76

 

57

 

21.14

23

 

10.9

16

 

7.61

210 100.0

No response

Doctor Going on Vacation 

Only patient is going on vacation 

Long weekend only

Patient/ referring dentist solicit it

Total

Table 12: Special situation for prescription of antibiotics

 

 

 

No of respondent Percentage

63 30.0

1 .5

99

 

47.1

1

 

.5

46 21.9

210 100.0

No response

Delayed t/t

Medically compromised patients

Old age

Pre surgical

Total

Chart 13: Situations in which prophylactic antibiotics

are preferred
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identifies those most often prescribed by dentists 
for the management of orofacial infections. The list 
included amoxicillin, alone or associated with 
clavulanic acid,  clindamycin,  l incomycin,  
e r y t h r o m y c i n ,  a z i t h r o m i c y n ,  a n d  t h e  
metronidazole-spiramycin association. Most of the 
practitioners prescribed Amoxicillin 500 mg (56.19 
%), Amoxicillin + Clavulanic Acid 500/125 mg 
(40.95 %) and, Metronidazole 400 mg (40.48 %) for 
the adult patient with no medical allergies. Less 
than 7 % respondents prescribed Clindamycin 
(150/300 mg) and Azithromycin (250/500 mg).

Most of the practitioners prescribe Ornidazole + 
Ofloxacin 500 mg (44.76 %) for patients with 
penicillin allergy. Other antibiotics prescribed in 
this category are Metronidazole (28.57 %) and 
Erythromycin 500 mg (24.76 %). Clindamycin, 
Azithromycin and Lincomycin constituted about 20 
% of the total prescriptions. 

Amoxicillin/ clavulanic acid is one of the antibiotics 
recommended for the treatment of odontogenic 
infections because of its wide spectrum, low 
incidence of resistance, pharmacokinetic profile, 
tolerance, and dosage. Because of the longer half-life 
and more sustained serum levels, amoxicillin is 
taken three times a day and costs only slightly more 
than penicillin. However, its broad spectrum is more 
than is required for endodontic needs, and its use in 
a healthy individual may contribute to the global 
antibiotic-resistance problem.

In a previous report on prescribing antibiotics 
habits amongst Spanish endodontists, amoxicillin 
alone, followed by amoxicillin associated to 
clavulanic acid, was the first choice antibiotic in 

[5]patients without penicillin allergies.  

Majority of the respondents (50.95 %) prescribed 
antibiotics for 5 days, while 45.7 % prescribed for 
less than 5 days. Less than 4 % practitioners 
prescribed for 7 days or more.

Endodontic infections typically have a rapid onset 
and short duration, 2 to 7 days or less, particularly if 
the cause is treated or eliminated. The average 
length of antibiotic prescriptions in this study was 5 
days. The proper dose and duration of an antibiotic 
is enough when there is sufficient evidence that the 
patient host defences have gained control of the 
infection. When the infection is resolving or has 

were prescribing antibiotics on at least three 
occasions every week. The research also revealed 
that 15% of the dentists prescribed antibiotics on a 
daily basis. However, it is increasingly being 
accepted that such prescribing habits are often 

[3]either inappropriate or unnecessary. 

In this study, the average number of patients per 
week treated by practitioners is a mean value of 
25.42, while the average number of prescription per 
week for antibiotic is 14.69. Mumbai, Navi Mumbai 
and Thane regions were covered for the survey. 35.2 
% of the respondents were from Navi Mumbai, while 
the respondents in the western suburbs constituted 
the other significant percentage at 24.3 %. Male 
respondents accounted for 51% and females 49% of 
the total. 

Majority of the respondents were in the age group of 
25-35, constituting 76.7 % of the total. However, 
there was no significant difference between average 
antibiotic prescriptions by different age groups. 

58.1 % of the total respondents were qualified with 
an MDS degree, while 41.9 % were BDS 
practitioners. On statistical analysis we concluded 
that there is significant difference between average 
number of days antibiotic prescribed by MDS and 
BDS. We also concluded that there is significant 
difference between average antibiotic prescribed by 
MDS and BDS degree holder. On observing the mean 
values one can say that average prescription by MDS 
is lesser than that of BDS. 

In relation to the post graduate formation, 43 of the 
total respondents (20.5%) were post graduates in 
Conservative Dentistry and Endodontics,  
constituting the highest number of respondents.  
Oral surgeons and periodontists were the next most 
significant at 10 and 10.5 % each. There is no 
significant difference between average antibiotic 
prescription depending on the specialization of the 
practitioner. Respondents with a post graduate 
formation prescribe lesser antibiotics and this can 
be attributed to better skill, experience and 
confidence by the practitioner to treat orofacial 
infections by local treatment (root canal treatment, 
including incision and drainage where indicated) 
rather than unnecessary administration of systemic 
antibiotics.

The list of antibiotics included in the survey 
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23.3 % prescribe in cases of a perforation. The 
indications for antibiotics in this scenario are not 
clear-cut, but a favourable prognosis is likely in the 
case of an immediate repair of a perforation that is 
not communicating with the gingival sulcus. In this 
situation antibiotics would not be required. 39 % 
respondents give antibiotics to their patients in case 
of a retreatment. Nonsurgical retreatment of 
endodontically treated teeth has been associated 
with a higher incidence of flare-ups. The more 
conservative approach in these situations is to 
inform the patient to report any postoperative signs 
of infection, and then an antibiotic can be prescribed 
rather than to prescribe antibiotics just in case. 

Endodontic surgeries are generally performed on 
healthy tissues to address a very localized area of 
pathosis. With good, sterile surgical technique in a 
non-immunocompromised patient, antibiotics are 
not indicated, but in this survey 82.4% of 
respondents routinely prescribed antibiotics for 
surgeries. 49.5 % respondents prescribe in case of 
an avulsion. There is a strong body of opinion that 
antibiotic prophylaxis is recommended following 
the re-implantation of avulsed teeth, and should be 
commenced as soon as possible. The evidence to 
support this recommendation is weak, and mainly 

[4]based on opinion. 

Because a medical history could not be provided and 
specific details of the symptoms could not be 
included in every question, interpretation of this 
data must be considered in light of these 
limitations.21.14 % respondents prescribed 
antibiotics for such special situations like the 
patient going away on vacation, or for an upcoming 
long weekend (10.9%). 7.61 % prescribed 
antibiotics if the referring dentist solicited it. 
However, 49.5% of respondents gave no response.

The decision to prescribe antibiotics should not be 
influenced by patient demand, expectation of 
referring dentists, ''just in case'' situations, or 
because it is the day before a weekend or holiday. 
These reasons constitute the inappropriate use of 
antibiotics. These endodontists felt compelled to 
prescribe them for ''medical legal'' reasons and to 

[6]
decrease the risk of losing referrals. 

30 % of respondents gave no response to situations 
where they prescribe prophylactic antibiotics. 
M a j o r i t y  o f  t h e m  ( 4 7 . 1  % )  p re s c r i b e d  

resolved, then the drug should be terminated. A 6- to 
7-day course would probably be appropriate for 

[6]most endodontic infections. 

In relation with antibiotic therapy, an infection must 
be persistent or systemic to justify the need for 
antibiotics (i.e., fever, swelling, lymphadenopathy, 
trismus, or malaise in a healthy patient). Antibiotics 
are also more likely to be needed in an immuno-
compromised patient or a patient in poor health. 
98.6 % of respondents prescribe in cases of extra-
oral or intra-oral swelling, while 90.47 % prescribe 
for cases of only intra-oral swelling. 

The majority reported using antibiotics for incision 
and drainage of a diffuse intraoral swelling with or 
without extra-oral swelling present and for avulsion 
cases. For most of these scenarios, prescription of 
antibiotics is appropriate.

26.7 % practitioners prescribe for irreversible 
pulpitis, while 41.9 % prescribe for irreversible 
pulpitis with apical periodontitis. In both these 
situations, the pulps are still vital. There is no 
infection or signs of systemic involvement hence 
antibiotics are not indicated in either situation.  27.1 
% respondents prescribe for a case of necrotic pulp, 
while 46.7 % prescribe for a necrotic pulp with 
apical periodontitis.

The interesting point in this survey is that, with 
regards to irreversible pulpitis, necrotic pulps with 
no systemic involvement, and sinus tracts, the 
practitioners are overprescribing. Nonsurgical root 
canal therapy without antibiotics is usually 
adequate to treat cases of irreversible pulpitis, acute 
and chronic apical periodontitis, draining sinus 
tracts, and localized swellings. The pulpal 
circulation is compromised in these cases, and 
systemic antibiotics will not reach therapeutic 
concentrations in the pulp. Removing the source of 
the infection by performing nonsurgical root canal 
therapy will usually allow healing of any 
periradicular lesion or inflammation to occur. 

 Analgesics are indicated for pulpitis pain and pain 
from periapical inflammation and not antibiotics. 
8.1% respondents prescribe for inter-appointment 
pain, while 64.20 % practitioners prescribe for post 
treatment pain or flare up's. Postoperative pain after 
instrumentation or obturation is usually associated 
with periradicular inflammation, not periradicular 

[6]
infection. 
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prophylactically for medically compromised 
patients, while 29.1 % also prescribed antibiotics 
before surgical intervention.

The antibiotic prophylaxis regimen for preventing 
infective endocarditis (IE) has been recently 
updated. In June of 2007, the American Heart 
Association (AHA) along with ADA, issued new 
recommended guidelines which stated that IE 
prophylaxis for dental procedures should be 
recommended only for patients with underlying 
cardiac conditions associated with the highest risk 
of adverse outcome from IE, and is not 
recommended based solely on an increased lifetime 

[7]
risk of acquisition of IE. 

Reasons for the development of antimicrobial 
resistance fall into two broad categories: over-
prescription by health-care providers and improper 
u s e  b y  p a t i e n t s .  A l t h o u g h  p h y s i c i a n  
overprescription for upper respiratory infections is 
the single largest reason for the development of 

[8],
resistant microbial strains  overprescription for 
dental problems and/or dental pain is emerging as a 

[9]
growing threat .

In the UK, the National Centre for Disease Control 
and Prevention estimate that approximately one-
third of all outpatient antibiotic prescriptions are 

[10]
unnecessary. 

Conclusion

Systemic antibiotics should normally only be 
prescribed to treat dental infections on the basis of a 
defined need. The potential benefits of antibiotic 
administration should therefore outweigh the 
possible disadvantages associated with their use. 

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 true cases of severe infection that require 
them.

The adoption of protocols for the prescribing of 
antibiotics in endodontics could result in 
considerable financial savings and a reduction in the 
number of adverse reactions associated with their 
use.
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