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Introduction

S

ince 1955, the American Heart Association
(AHA) has recognized the association
between transient bacteremia caused by

dental procedures and the risk of acquiring infective
endocarditis (IE).4 Over the years, recommendations

and guidelines for antibiotic prophylaxis for prevention
of IE have been constantly reviewed and revised.
The most useful guidelines in medicine and dentistry are dynamic and constantly in flux as more
evidence-based information becomes available. The
latest revision of the AHA guidelines was published
in the scientific journal Circulation in April 2007.3
This article will present a review of the evolution
of the AHA guidelines from 1955 into the latest version as they relate to dental procedures. It will also
discuss the medicolegal ramifications of adhering to
guidelines or local consultations by the dental practitioners. Every dentist must be aware of these
updates and educate their patients and other
health care professionals as to the rationale and
recommendations.


Pathophysiology of Infective Endocarditis:
How Does It Relate to Dental Procedures?
Certain cardiac conditions (developmental or acquired) leave
the endothelium of cardiac valves subject to a turbulent flow of
blood, which can disrupt the endothelial lining, leading to a
deposition of platelets and fibrin to produce a nonbacterial
thrombotic endocarditis (sterile vegetations) that may in turn
lead to colonization of these lesions by bacteria. Initiating factors include prosthetic heart valves, mitral valve prolapse with
regurgitation, and congenital ventricular septal defects. The
presence of bacteremia places these vegetations at a risk of infection, which will lead to infective endocarditis (IE), a condition
of substantial morbidity and mortality that requires aggressive
and prolonged treatment. Viridans group streptococci (VGS) is
the most common bacteria implicated in causing IE; this group
of bacteria possess virulence factors that allow them to adhere
to sterile vegetations followed by multiplication causing IE.
The oral cavity contains more than 300 different species of
bacteria. These include multiple strains of VGS. Transient bacteremia following dental procedures such as rubber dam placement and extractions, as well as normal activities such as tooth
brushing, flossing, and chewing, have been well documented. It
is important to note that there have been no prospective studies
that document the relationship between dental procedures and IE.
The documented studies have been animal studies or retrospective
human studies, some of which lack strong temporal relationship
between the incident of IE and the dental procedures. Thus,
there is no scientific evidence of a direct cause-effect relationship
between bacteremia produced by the oral cavity and IE.3 The
rationale for the continued advocacy of antibiotic prophylaxis
for specific cardiac conditions is based on the data from animal
studies and on the premises that it is easier to prevent IE than
treat it, certain cardiac conditions predispose to IE, and organisms known to cause IE are commonly found in the transient
bacteria following some dental, gastrointestinal (GI), or genitourinary (GU) tract procedures.
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The AHA Guidelines for
Antibiotic Prophylaxis Prior to
Bacteremia-Producing Dental
Procedures: Evolution into the
2007 Guidelines
Infective endocarditis is a serious and
potentially life-threatening condition.
The association between bacteremia
arising from the oral cavity and IE
became recognized in 1955. Since then,
the AHA has promulgated a series of recommendations and guidelines for antibiotic prophylaxis for patients who are
at risk of acquiring IE.
The AHA guidelines continued to
evolve as new evidence came to light, and
as new resistant strains of bacteria were
encountered. During the consecutive revisions, one can observe a reduction in the
at-risk groups that are recommended for
prophylaxis, as well as a reduction in the
duration and dosage of antibiotics that
eligible patients are prescribed. Antibiotic
type continued to be changed as resistant
strains of bacteria became evident.
In the 1997 guidelines, cardiac
patients were divided into three categories: high, moderate, and low risk for
developing IE from bacteremia-producing
dental procedures. Antibiotic prophylaxis
was recommended for patients in the
high- and moderate-risk categories.
Although these classifications provided a framework for the recommendations during dental treatment, the overuse of antibiotic prophylaxis by some
resulted in an evolution in resistant
strains of bacteria over the years, a fact
that is continuously making IE more
challenging to treat.3 Also, the administration of antibiotics presents the possibility of allergic phenomena and anaphylaxis in susceptible individuals. Moreover, antibiotic prophylaxis cannot be
guaranteed to prevent IE.3
The most current AHA guidelines
now recognize two different categories of
patients. The first is those who are at lifetime risk of developing IE from transient
bacteremia, and the second is those who
are at the most risk of developing adverse
outcomes from IE once developed following transient bacteremia due to preexisting cardiac conditions. The guidelines now recommend antibiotic prophylaxis prior to bacteremia-producing procedures in patients who are in the second
category only.3 Examples of conditions
that put patients at risk of increased lifeVol. /No.  Fall 

Table 1: Classification of Recommendations
Class I
Conditions for which there is evidence and/or general agreement that a given procedure or
treatment is beneficial, useful, and effective.
Class II
Conditions for which there is conflicting evidence and/or a divergence of opinion about the
usefulness/efficacy of a procedure or treatment.
Class IIa: Weight of evidence/opinion in favor of usefulness/efficacy.
Class IIb: Usefulness/efficacy is less well established by evidence/opinion.
Class III
Conditions for which there is evidence and/or general agreement that a procedure/treatment is
not useful/effective and in some cases may be harmful.

Level of Evidence
Level of Evidence A
Data derived from multiple randomized clinical trials or meta-analyses.
Level of Evidence B
Data derived from a single randomized trial or from nonrandomized studies.
Level of Evidence C
Only consensus of experts, case studies, or standard of care.
Source: American College of Cardiology and American Heart Association Task Force on Practice Guidelines

Table 2: Cardiac Conditions Associated with the Highest Risk
of Adverse Outcome from Infective Endocarditis for Which
Prophylaxis with Dental Procedures Is Recommended
• Prosthetic heart valves, including bioprosthetic and homograft valves
• Previous infective endocarditis
• Cardiac transplantation recipients who develop cardiac valvulopathy
• Congenital heart disease (CHD)*
– Unrepaired cyanotic CHD, including palliative shunts and conduits
– Completely repaired congenital heart defect with prosthetic material or device, whether
placed by surgery or catheter intervention, during the first six months after the
procedure**
– Repaired CHD with residual defects at the site or adjacent to the site of
a prosthetic patch or prosthetic device (which inhibit endothelialization)
Source: American Heart Association
*Except for the conditions mentioned above, antibiotic prophylaxis is no longer recommended for any other form of CHD.
**Prophylaxis is recommended because endothelialization of prosthetic material occurs within six months after the
procedure.

time risk for developing IE are mitral
valve prolapse (MVP) and rheumatic
heart disease (RHD). Patients with the
highest risk of developing adverse effects
from infective endocarditis are outlined
in Table 2. Antibiotic prophylaxis is
advocated for patients affected with
these conditions.
This change was brought about by a
consensus committee that reviewed all of
the pertinent literature and classified the
recommendations and evidence according
to the American College of Cardiology/
American Heart Association classification
of recommendations, using levels of evidence for practice guidelines (see Table 1).

The latest recommendations that reduced
the indications for antibiotic prophylaxis
were based on the fact that the evidence
did not support the risk of continuing
antibiotic coverage in cases of patient
populations where IE prophylaxis may
prevent only an exceedingly small number
of cases of the disease.
Examples of conditions that put
patients at a high risk for developing adverse outcomes from IE and where IE prophylaxis is indicated are listed in Table 2.
It is important to note that the changes
regarding antibiotic prophylaxis and cardiovascular conditions do not apply to
recommendations for the protection of


Table 3: Regimens for a Dental Procedure
Situation

Agent

Oral
Unable to take oral
medications

Amoxicillin
Ampicillin or
Cefazolin or
Ceftriaxone
Cephalexin* or
Clindamycin or
Azithromycin or
Clarithromycin
Cefazolin or
Ceftriaxone or
Clindamycin

Allergic to penicillins
or ampicillin oral

Allergic to penicillins
or ampicillin and
unable to take oral
medication

Regimen—Single dose
30–60 minutes before procedure
Adults
Children
2g
50 mg/kg
2 g IM or IV
50 mg/kg IM or IV
1g IM or IV
50 mg/kg IM or IV
2g
600 mg
500 mg

50 mg/kg
20 mg/kg
15 mg/kg

1 g IM or IV

50 mg/kg IM or IV

600 mg IM or IV

20 mg/kg IM or IV

Source: American Heart Association
*Or other first- or second-generation oral cephalosporin in equivalent adult or pediatric dosage. Cephalosporins should not
be used in an individual with a history of anaphylaxis, angioedema, or urticaria with penicillin or ampicillin.
Note that patients who are already receiving antibiotics systemically (those recommended above) are likely to have developed resistant organisms. A different class of antibiotic should be used for the prophylaxis or the procedure should be delayed
at least 10 days if possible.

Table 4: Primary Reasons for Revision of the Infective
Endocarditis Prophylaxis Guidelines
• Infective endocarditis (IE) is more likely to result from frequent exposure to random bacteremias associated with daily activities than from bacteremia caused by a dental procedure.
• Prophylaxis may prevent an exceedingly small number of cases of IE, if any, in individuals
who undergo a dental procedure.
• The risk of antibiotic-associated adverse events exceeds the benefit, if any, from prophylactic antibiotic therapy.
• Maintenance of optimal oral health and hygiene may reduce the incidence of bacteremia
from daily activities and is more important than prophylactic antibiotics for a dental
procedure to reduce the risk of IE.

Conclusion
The new AHA guidelines recommend
antibiotic prophylaxis prior to bacteremiaproducing dental procedures only for
patients with the highest risk for developing
adverse outcomes of infective endocarditis.
These are limited to four groups of patients:
patients with prosthetic valves; patients with
history of infective endocarditis; patients
who are heart transplant recipients who
develop cardiac valvulopathies; and patients
with congenital heart defects. The ambiguities of risk groups no longer exist in these
guidelines. The current recommendations
hope to eliminate the overuse of prophylactic antibiotics. This will help in reducing the
evolution of the ever-increasing number of
resistant strains of bacteria and the incidence of adverse reactions to antibiotics. It
should be stressed, though, that bacteremia
in any form should be reduced in all patients
with underlying cardiac conditions.
Periodontal disease and caries should be
eliminated and oral hygiene improved. This
will reduce the frequency of bacteremia significantly, especially that related to daily
activities such as mastication and toothbrushing. ■
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patients at risk for hematogenous joint
infections. The specific antibiotic regimen
for prophylaxis is detailed in Table 3.

Legal Questions Raised by
the Change in Antibiotic
Prophylaxis Guidelines
A large number of patients who were
classified as a high or moderate risk for
developing infective endocarditis in previous AHA guidelines and thus required
antibiotic prophylaxis prior to bacteremia-producing dental procedures will
no longer require this coverage. Dentists
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for other health care providers—primary
care providers, cardiologists, and surgeons—to understand the clinical ramifications of these changes and that they
may still request that their patients receive
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legal quandary for the treating dentist.
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antibiotics rests in the hands of the treating dentist.
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