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Infective endocarditis prophylaxis
before dental procedures:
New guidelines spark controversy

COMMENTARY

ANY FEWER PEOPLE will need to receive
antibiotics as prophylaxis against infec-

tive endocarditis before undergoing dental
procedures, according to new guidelines
released by the American Heart Association.1
Now, the only patients to receive antibiotics
will be those at highest risk, ie, those with a
prosthetic heart valve, a history of endocardi-
tis, certain forms of congenital heart disease, or
valvulopathy after heart transplantation, and
only before certain dental procedures.

Unfortunately, these guidelines are still
based largely on expert opinion, with very lit-
tle hard evidence to show that antibiotic ther-
apy actually prevents infective endocarditis.
Nevertheless, the new guidelines appear rea-
sonable, and we believe they should be fol-
lowed.

■ A RARE BUT LIFE-THREATENING
INFECTION

Infective endocarditis is a rare but life-threat-
ening infection, with an incidence in the
United States of 10,000 to 20,000 new cases
per year. Mortality rates for both native-valve
endocarditis and prosthetic-valve endocardi-
tis range from 20% to 30%.2,3 For the past
half-century, antibiotic prophylaxis for dental
procedures has been recommended for
patients judged to be at risk of infective endo-
carditis, in hopes of preventing this dreaded
infectious disease.

■ ENDOCARDIAL INJURY,
THEN BACTERIAL SEEDING

A combination of events must occur to cause
infective endocarditis. First, injury to the
endocardial surface induces focal adherence of
platelets and fibrin. Then, a bacteremic event
seeds this aggregate with microorganisms,
attracting more platelets and fibrin, allowing
uninhibited microbial growth and the devel-
opment of an inflammatory plaque or vegeta-
tion.

The magnitude and duration of bac-
teremia that produces this cascade of events is
uncertain. Transient bacteremia occurs com-
monly, not only during procedures that cause
trauma to mucosal surfaces or tissue but also
with daily activities such as brushing teeth
and chewing. The reported incidence of bac-
teremia during dental intervention ranges
from 10% to 100%, and with daily brushing
and flossing, from 20% to 68%.1

■ STAPHYLOCOCCI OVERTAKING
VIRIDANS STREPTOCOCCI AS CAUSE

While historically the viridans group of strep-
tococci has been responsible for the largest
percentage of cases of both native-valve endo-
carditis and late-onset prosthetic-valve endo-
carditis, times have changed. In more recent-
ly reported series, Staphylococcus aureus
appears more common, and unlikely to be sus-
ceptible to antibiotics recommended for den-
tal prophylaxis. Other causative pathogens
include coagulase-negative staphylococci,
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enterococci, gram-negative microorganisms,
and fungi.

■ PREVIOUS GUIDELINES—1997

Previous American Heart Association guide-
lines4 separated patients into three risk cate-
gories for infective endocarditis. High-risk
patients were those with prosthetic heart
valves, a history of infective endocarditis,
complex cyanotic congenital heart disease, or
surgically constructed systemic pulmonary
shunts. Moderate-risk patients had other con-
genital cardiac defects, hypertrophic car-
diomyopathy, or acquired valvular heart dis-
ease including mitral valve prolapse with
regurgitation. Negligible-risk patients—ie,
most patients—included those with coronary
artery bypass grafts, a permanent pacemaker,
or mitral valve prolapse without regurgitation.
Antibiotic prophylaxis was recommended
only for patients in the high-risk and moder-
ate-risk groups.

■ THOUGHTS AND CHALLENGES

Although prophylaxis has been a standard
practice for years, its efficacy and cost-effec-
tiveness have never been proven, owing to a

lack of prospective randomized controlled tri-
als. A sequential relationship between dental
procedures and infective endocarditis can be
demonstrated in only 4% to 7.5% of cases.5
Most cases of infective endocarditis are not
preceded by dental procedures.

Furthermore, the data are limited and
insufficient to substantiate the efficacy of
antibiotics in preventing endocarditis in
patients with high-risk cardiac conditions who
undergo dental procedures.6 Failures have
occurred even when the infecting microorgan-
ism was susceptible to the antibiotic given for
prophylaxis. Since bacteremia occurs also dur-
ing brushing and flossing of teeth, why give pro-
phylaxis just for dental procedures? Moreover,
the risks of causing adverse or anaphylactic
reactions from antibiotics, as well as contribut-
ing to the nationwide antibiotic resistance
problem, are issues not to be taken lightly.

Poor compliance with prophylaxis has
been documented. Studies by Duval et al7 and
others have shown that practitioners adhere
to recommended dental prophylaxis programs
only about 40% of the time, while only 22% of
patients with predisposing cardiac conditions
could recall taking their prescribed prophylac-
tic antibiotics before an indicated procedure,
as recommended.8

■ NEW GUIDELINES—2007

To address many of these concerns, the
American Heart Association1 released exten-
sively revised guidelines in 2007. They are
more pragmatic, narrowly focused for a select-
ed group of patients who have a greater life-
time risk of illness and death from infective
endocarditis.

The experts who wrote the guidelines
agreed that evidence remains poor about which
dental procedures increase the risk of infective
endocarditis and the efficacy of antibiotic pro-
phylaxis to prevent its development. They
stress the importance of good oral hygiene and
prevention of dental disease and argue persua-
sively that this will have a greater impact on
decreasing the lifetime risk of infective endo-
carditis than will antibiotic prophylaxis.

Prophylaxis is now recommended only for
patients with a prosthetic heart valve, a histo-
ry of infective endocarditis, certain forms of
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Patients for whom dental prophylaxis
is recommended

Only those at highest risk, ie, those with:

A prosthetic cardiac valve

A history of infective endocarditis

Certain forms of congenital heart disease
Unrepaired cyanotic congenital heart disease, including

palliative shunts and conduits
Completely repaired congenital heart defect with prosthetic

material or device during the first 6 months after the procedure
Repaired congenital heart disease with residual defects at the site

or adjacent to the site of prosthetic patch or prosthetic device

Valvulopathy after cardiac transplantation
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congenital heart disease, and valvulopathy
after cardiac transplantation (TABLE 1), and
only before procedures that involve manipula-
tion of gingival tissue or the periapical region
of teeth, or perforation of the oral mucosa.
Excluded are routine dental cleaning and
anesthetic injections through noninfected tis-
sue, dental radiography, placement and adjust-
ment of appliances, shedding of deciduous
teeth, and bleeding from trauma to the lips.

Regimens for dental prophylaxis should
always be given 30 to 60 minutes before the
procedure. Oral amoxicillin remains the drug
of choice, and, for patients unable to take oral
medications, ampicillin, cefazolin, or ceftriax-
one can be used, either intramuscularly or
intravenously (TABLE 2). For penicillin-allergic
patients, oral cephalaxin, clindamycin,
azithromycin, or clarithromycin is recom-
mended, and, for patients unable to take oral
antibiotics,  cefazolin, ceftriaxone, or clin-
damycin, intramuscularly or intravenously.

■ CONTROVERSY WILL CONTINUE

The new guidelines for dental prophylaxis
have been extensively revised and simplified.
They are now focused only on patients who
have a greater lifetime risk of illness and death
from infective endocarditis. But what about
patients who had previously been advised to
take prophylaxis, such as those with mitral
valve prolapse with regurgitation, who will
not receive prophylaxis any more?

These guidelines will likely stir emotions,
not only for practitioners who have strong
desires to practice preventive medicine, but
also for patients who have been taking pro-
phylaxis in good faith per previous guidelines.
They may feel abandoned. Unfortunately,
funding for a prospective randomized clinical
trial large enough to prove that antibiotic pro-
phylaxis for dental procedures benefits
patients is unlikely. That leaves us with the
current recommendations, which are based on
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Antibiotic prophylactic regimens

SITUATION AGENT ADULTS CHILDREN

Can take oral medication Amoxicillin 2 g 50 mg/kg

Cannot take oral medication Ampicillin 2 g IM or IV 50 mg/kg IM or IV
OR
Cefazolin or 1 g IM or IV 50 mg/kg IM or IV

ceftriaxone

Allergic to penicillins or ampicillin, Cephalexina,b 2 g 50 mg/kg
can take oral medication OR

Clindamycin 600 mg 20 mg/kg
OR
Azithromycin or 500 mg 15 mg/kg

clarithromycin

Allergic to penicillins or ampicillin, Cefazolin or 1 g IM or IV 50 mg/kg IM or IV
cannot take oral medication ceftriaxoneb

OR
Clindamycin 600 mg IM or IV 20 mg/kg IM or IV

IM = intramuscularly, IV = intravenously; all regimens given as a single dose 30 to 60 minutes before the procedure.
aOr another first-generation or second-generation oral cephalosporin in an equivalent adult or pediatric dose.
bCephalosporins should not be used in a patient with a history of anaphylaxis, angioedema, or urticaria with penicillins or ampicillin.
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scientific evidence that currently exists and on
expert opinion.

The intention of the guidelines is laud-
able. Of course, there will continue to be con-
troversies with the new rules. Nevertheless,
we believe they should be followed until
there is more persuasive evidence to the con-
trary. ■
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