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ABSTRACT
Objective: To evaluate the knowledge and awareness regarding antibiotic prophylaxis for infective endocarditis (IE) among undergraduate dental
students.

Methods: A validated questionnaire of 16 questions, regarding the basic knowledge and awareness about antibiotic prophylaxis for the prevention
of IE, was distributed among 100 students randomly belonging to final year and internship (5th year trainee) of the undergraduate dental program in
Saveetha Dental College and Hospital, Saveetha University, Chennai. The data extracted were tabulated, statistically analyzed, and results obtained.
Results were calculated on the basis of frequency and percentages using SPSS Version 20.0.
Results: About 73% of the students were aware of IE prophylaxis, and 40% of dental students were exposed to treating patients susceptible to IE.
56% of participants answered that amoxicillin is the first line of antibiotic for IE prophylaxis and 59% replied 2 g PO 1 hr before the appointment is
the recommended regimen. 36% said that erythromycin is no longer recommended by American Heart Association for IE prophylaxis. However, only
one-third of the participants knew about the cardiac conditions and dental procedures that require antibiotic prophylaxis for the prevention of IE.
Furthermore, only 16% knew about the recommended dosage of clindamycin.

Conclusion: This study revealed a reasonable knowledge and awareness about IE prophylaxis among undergraduate dental students but was
inadequate. Hence, this study emphasizes the need for improved education in the teaching curriculum for dental students regarding IE prophylaxis.
A standard protocol regarding the training as well as preventive measures for IE should be formulated for the dental students and the knowledge
acquired must be transferred into practice.
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INTRODUCTION
Bacterial endocarditis (BE) or infective endocarditis (IE) is a serious
infection of the heart valves and endocardium that most often is related
to congenital and acquired cardiac defects. BE can commonly occur in
patients with artificial heart valves. If left untreated, endocarditis can
damage or destroy the heart valves and can lead to life-threatening
complications. It has been shown that about 10% of IE cases occur after
invasive procedures with associated bacteremia, almost commonly seen
in susceptible patients [1]. The causative organism has been found to be
Viridans streptococci which is involved in approximately 60% of cases
of IE and dental manipulation such as extraction of teeth or scaling and
root planning has been considered as a source of transient bacteremia
that leads to BE [2]. Investigators have revealed an oral portal of entry
in 7-20% of patients with BE [3-7].
However, the incidence of BE is low following dental treatments, even
in patients with underlying history of cardiac conditions. Since surgical
dental procedures are common and risk for cardiac diseases is on the
rise, use of antibiotic prophylaxis before the start of the treatment
in susceptible patients is highly recommended [8]. American Heart
Association (AHA) and other committees of experts have proposed
different guidelines and antibiotic prophylaxis regimens for prevention
of BE in susceptible patients which are regularly reviewed and modified
based on experimental animal models, pharmacokinetic studies,
bacterial susceptibility studies, BE series, studies of procedures-related
bacteremia, and the efficacy of antimicrobial prophylaxis against
bacteremia [8].

The AHA has formulated 8 sets of recommendations regarding
the prevention of BE in the 1997 guideline, followed by the latest

guideline published in 2007 [9]. BE is taught to all dental students as
a part of their curriculum, and it is mandatory that they be familiar
with the latest AHA recommendations on prevention of BE. However,
several studies showed inadequate knowledge among dental students
regarding BE prophylaxis and AHA guidelines for prevention of
BE [1,8,10-12]. Studies about the knowledge of dentists concerning IE
prevention showed a low level of knowledge of the current guidelines
among Nigerian dentists, especially pertaining to the correct dose and
time of administration [13].

Knowledge of dental students about the newest guidelines for
antibiotic prophylaxis for high-risk patients in dentistry and the correct
application of these guidelines in different aspects are very important
for a safe dental practice. Hence, the rationale of this study is to assess
the level of awareness and knowledge about IE prophylaxis among
undergraduate dental students of our institution.
METHODS

A cross-sectional study was conducted during the academic year in April
2016 among the undergraduate dental students of the Saveetha Dental
College, Saveetha University, Chennai. 100 students were randomly
enrolled in the study including the final year and intern students. All
students in the study voluntarily completed a questionnaire consisting
of 16 close-ended questions. The questions in the questionnaire were
designed to assess their basic knowledge and awareness regarding
antibiotic prophylaxis for the prevention of IE in susceptible patients.
The data from the participants were collected, statistically analyzed,
and results were obtained. Data management and statistical analysis
were performed using the statistical software SPSS version 20.0.
Frequencies and percentages were obtained for categorical data.
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RESULTS
In our study, students were in the age group of 21-24. About 73% of
the students were aware of IE prophylaxis (Fig. 1). 52% of students
did not assess the risk factors for IE while taking case history of the
patient (Fig. 2). 35% of them replied that microorganism Actinobacillus
actinomycetemcomitans is not implicated with BE, which shows they
were aware of the causative organisms of BE (Fig. 3). Only 13% of
students were aware that BE is more likely to occur following transient
bacteremia induced by routine activities such as eating and brushing
teeth, whereas responses for extraction and periodontal surgery were
37% and 36%, respectively (Fig. 4). Only one-fourth of the participants
correctly answered that bacteremia results from 10 to 15 minutes after
invasive dental procedures (Fig. 5).

Fig. 1: Awareness about infective endocarditis prophylaxis
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32% of students were aware of the cardiac conditions that require
antibiotic prophylaxis against IE (Fig. 6). One-third of the participants

Fig. 4: Procedure which commonly induces transient bacteremia

Fig. 5: Time of occurrence of bacteremia from invasive dental
procedures

Fig. 6: Systemic condition which does not require antibiotic
prophylaxis
Fig. 2: Assessment of risk factors for infective endocarditis

Fig. 3: Organism not implicated with bacterial endocarditis

Fig. 7: Dental procedure which does not require antibiotic
prophylaxis
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were aware of the dental procedures which require antibiotic
prophylaxis (Fig. 7). Majority, 56% of participants answered that
amoxicillin is the drug of choice for IE prophylaxis (Fig. 8) and 59%
replied 2 g PO 1 hr before the appointment is the recommended
regimen (Fig. 9).

37% of participants answered that clarithromycin is not recommended
for antibiotic prophylaxis in susceptible patients, whereas 30% of
students opted for penicillin V (Fig. 10). 36% replied that erythromycin
is no longer recommended by AHA for IE prophylaxis (Fig. 11). 50%
of students answered clindamycin as an alternative drug for patients
who are allergic to penicillin, whereas 7% replied all of the drugs
mentioned can be prescribed (Fig. 12). Majority, 47% of participants
were aware that effective prophylaxis is possible if the patient is
medicated anytime up to 2 hrs from the time of induced bacteremia
(Fig. 13).

50% of them said the dosage of clindamycin is 300 mg, whereas
16% answered 600 mg as the recommended dosage (Fig. 14). 54%
students replied that less number of patients were recommended
for IE prophylaxis according to 2007 AHA guidelines (Fig. 15). 40%

Fig. 8: First-line antibiotic for prevention of bacterial endocarditis
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of dental students have treated patients with risk of developing IE
(Fig. 16).
DISCUSSION

BE is serious, life-threatening cardiac disease which accounts
for approximately 1 out of 1000 admissions with a range of
0.16-5.4 cases/1000 in a review conducted by 10 large studies [1]. The
frequency of BE has increased in the last two decades, due to increasing
age of the population, rising number of patients with prosthetic heart
valves, and frequent usage of intravascular devices [14,15]. Some cases
of BE also occur after invasive procedures such as dental extraction
that are associated with bacteremia. On the other hand, underlying
cardiac conditions such as valvular abnormalities can also make the
patient susceptible to BE. Keeping these issues, AHA has started giving
recommendations for antibiotic prophylaxis and prevention of BE since
1955. This guideline is recently revised and updated [9] and has been
accepted widely.
In the present study, knowledge of 100 undergraduate dental students
of the Saveetha Dental College regarding antibiotic prophylaxis for IE
was assessed through a questionnaire which contained 16 questions.
The questions were framed as per the AHA guidelines. Answering 9 out
of 16 questions correctly (56%) was considered acceptable of which
63% of the students attained this acceptable level. This is similar to the
study by Solomon et al. [1], who showed that 62% of the participants
had an acceptable level of knowledge about antibiotic prophylaxis for
the prevention of BE.

73% of the students were very much aware of IE prophylaxis. About
56% of the students were aware that the first line of antibiotic for IE
prophylaxis is amoxicillin. Nelson and Van Blaricum [16] in a study
on 1131 dentists and physicians in the United States concluded
that only 39.2% of them followed the latest AHA guideline while
prescribing antibiotics for BE prophylaxis, whereas, in our study,
54% of students were aware of the latest (2007) AHA guidelines for
IE prophylaxis.

Fig. 9: Recommended regimen for Amoxycillin

Fig. 10: Antibiotic regimen not recommended for bacterial endocarditis
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In another survey on the method of antibiotic prophylaxis against
BE by dentists, Bennis et al [17] found that only 21% of the dentists
used the recommended dose of amoxicillin. In contrary, in our study,
59% of students prescribed the correct recommended amoxicillin
dosage. Tomas Carmona et al. [8] from Spain showed that 45.5% of
the 400 participating dentists would not administer any antibiotic
prophylaxis before a tooth extraction in a susceptible patient.
Although erythromycin is no longer recommended by AHA for
prevention of BE, 68.2% of the participants in this survey opted it
to be the antibiotic of first choice in penicillin-allergic patients [8].
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In our survey, 36% were aware that erythromycin is no longer
recommended by AHA for IE prophylaxis and 50% of students
preferred clindamycin as an alternative drug in penicillin-allergic
patients. However, they were unaware about the recommended
dosage for clindamycin.
Two-third of students in our study did not have a clear-cut knowledge
about the cardiac conditions which require antibiotic prophylaxis
during dental treatment. Furthermore, they were not sure about
the dental procedures which demand antibiotic prophylaxis for the
prevention of IE in susceptible patients. This emphasizes the need for
improved education in the teaching curriculum for the students.

Chitsazi and Pourabbas [18], in 2002, found no significant
association between age and knowledge in dental procedures
requiring prophylaxis; however, there was a significant association
between age and knowledge of the latest prophylaxis regimen. 40%
of our dental students have treated patients with risk of developing
IE, which shows that they have an acceptable level of experience.
Majority, 47% of participants were aware that effective prophylaxis
is possible if the patient is medicated anytime up to 2 hrs from the
time of induced bacteremia if in case preoperatively antibiotics were
not given.
Fig. 11: Antibiotic no longer recommended for prophylaxis

This study revealed an acceptable level of knowledge about IE among
dental students while some were unaware of this condition. Lack of
knowledge and awareness regarding IE can be disastrous for the
patient and the dentist. Besides theoretical knowledge, practical
knowledge about BE should be made available to the students through
lectures, handouts, models, auditory, visual, reading, and writing
methods [19].
CONCLUSION

Fig. 12: Antibiotic for penicillin-allergic patients

This study revealed a reasonable knowledge about IE prophylaxis
among undergraduate dental students but was inadequate. After
graduation from dental schools, these students will be subjected to
provide dental care including invasive procedures that could potentially
lead to the development of BE in susceptible patients. Hence, this study
emphasizes the need for improved education in the teaching curriculum
for dental students regarding IE prophylaxis. A standard protocol
regarding the training as well as preventive measures for IE should be
formulated for the dental students and the knowledge acquired must be
transferred into practice.

Fig. 13: Effective prophylaxis time after initiation of bacteremia
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Fig. 14: Recommended dosage of clindamycin

Fig. 15: 2007 American Heart Association guidelines for infective endocarditis prophylaxis
5.

6.
7.
8.

9.
10.
Fig. 16: Treatment of patients with risk of infective endocarditis
11.
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ANNEXURE 1: QUESTIONNAIRE
1.
2.
3.

4.

5.

6.

7.

8.

9.

Are you aware of infective endocarditis prophylaxis?
(a) Yes
(b) No.
While taking patients’ medical history do you assess the risk factors
for infective endocarditis?
(a) Yes
(b) No.
The following are the organisms implicated with bacterial
endocarditis except:
(a) Streptococcus viridans
(b) Staphylococcus aureus
(c) Enterococcus
(d) Actinobacillus actinomycetemcomitans.
Bacterial endocarditis is more likely to occur following transient
bacteremia induced by:
(a) Dental extraction
(b) Periodontal surgery
(c) Scaling
(d) Daily activities such as chewing food and carrying out oral
hygiene.
The bacteremia which results from invasive dental procedures is
from
(a) 10 to 15 minutes
(b) 1 to 2 hrs
(c) 3 to 4 hrs
(d) 5 to 6 hrs.
Prophylaxis against infective endocarditis is indicated in patients
with following conditions except:
(a) Prosthetic cardiac valves
(b) Ventricular septal defects
(c) Cardiac transplant recipients with cardiac valvuloplasty
(d) Unrepaired cyanotic congenital heart disease.
Dental procedures which require antibiotic prophylaxis includes all
of the following except:
(a) Routine anesthetic injection through non-infected tissue
(b) Tooth extraction
(c) Suture removal
(d) Scaling and root planing of teeth.
The first-line antibiotic for prevention of bacterial endocarditis in
dental practice is:
(a) Clindamycin
(b) Amoxicillin
(c) Azithromycin
(d) Cephalexin.
The recommended regimen for antibiotic prophylaxis using
amoxicillin is:
(a) 1 g of amoxicillin PO 2 hrs before the appointment

10.

11.

12.

13.

14.

15.

16.

(b) 2 g of amoxicillin PO 1 hr before the appointment
(c) 3 g of amoxicillin PO 1 hr before the appointment
(d) 4 g of amoxicillin PO 2 hrs before the appointment.
Which of the following regimens is not recommended for antibiotic
prophylaxis in susceptible patients?
(a) Azithromycin, 500 mg PO, 1 hr before treatment
(b) Clarithromycin, 500 mg PO, 2 hrs before treatment
(c) Cephalexin, 2 g PO, 1 hr before treatment
(d) Penicillin V, 3 g PO, 1 hr before treatment.
Which of the following antibiotics is no longer recommended by the
American Heart Association for prevention of bacterial endocarditis?
(a) Erythromycin
(b) Parenteral ampicillin
(c) Parenteral cefazolin (Ancef)
(d) Cephalexin (Keflex).
If a patient is allergic to penicillin which of the following drugs can
be given for antibiotic prophylaxis?
(a) Azithromycin
(b) Clindamycin
(c) Cefazolin
(d) Cephalexin
(e) All of the above.
If antibiotics are not given before the procedure, in such a case,
effective prophylaxis is possible if the patient is medicated anytime
up to …… from the time of induced bacteremia.
(a) 1 hr
(b) 2 hrs
(c) 4 hrs
(d) There is no prophylactic benefit if the patient is medicated after
occurrence of bacteremia.
What is the clindamycin dose in the most recent set of recommendation
for prevention of bacterial endocarditis?
(a) 150 mg
(b) 300 mg
(c) 600 mg
(d) 1200 mg.
In the 2007 American Heart Association guidelines for infective
endocarditis prophylaxis,
(a) More number of patients are targeted for prophylaxis
(b) Fewer number of patients are targeted for prophylaxis
(c) No changes were made compared to previous guidelines.
Have you treated any patient with risk of developing infective
endocarditis?
(a) Yes
(b) No.
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