
O

I
2
M
D
J

I
e
a
p
i
t

g
T
b
l
t
a
p
i
l
p

B
T
t
r
s
v
p

i
W

0
d

FFICE MANAGEMENT
nfective Endocarditis Prevention: Update on
007 Guidelines

ary Jane Burton, MD, Stephen A. Geraci, MD
epartment of Medicine, University of Mississippi Medical Center, Medical Service, G.V. (Sonny) Montgomery VA Medical Center,
ackson, Miss.

A
H
a
m
©

E-mail address

002-9343/$ -see f
oi:10.1016/j.amjm
ABSTRACT

ntibiotic prophylaxis for preventing infective endocarditis is unproven. The recently issued American
eart Association guidelines for endocarditis prevention call for restricting the use of preprocedure

ntibiotics. We discuss how these revisions apply to clinical practice in patients undergoing elective
edical and dental procedures.
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nfective endocarditis is an uncommon disease with consid-
rable morbidity and mortality. Uniformly fatal in the pre-
ntibiotic era, mortality rates have remained stable at ap-
roximately 25% of cases over the past 30 years despite
mprovements in health care.1,2 Given the grave outcome of
his disease, prevention is desirable.

The American Heart Association (AHA) issued the first
uidelines for prevention of infective endocarditis in 1955.3

he justification for these recommendations was largely
ased on expert opinion and case reports. Since that time,
ittle evidence has accumulated to support this widely insti-
uted practice.4 The global medical consensus is that few, if
ny, cases of infective endocarditis can be prevented by
reprocedure antibiotics.5,6 This collective change in opin-
on influences the most recent version of the AHA guide-
ines for endocarditis prophylaxis.7 This article presents a
ractice-based summary of these recommendations.

ACKGROUND
he rarity and severity of infective endocarditis complicates

he execution of randomized, controlled trials to clarify the
ole of antibiotics in preventing this disease. Animal studies
uggest that preprocedure antibiotics can consistently pre-
ent bacterial endocarditis; thus, prophylaxis seems appro-
riate for patients perceived to be at higher risk of devel-

Requests for reprints should be addressed to Mary Jane Burton, Med-
cal Service, G.V. (Sonny) Montgomery VA Medical Center, 1500 E.

oodrow Wilson Drive (111), Jackson, MS 39216.

l: maryburton2@va.gov

ront matter © 2008 Elsevier Inc. All rights reserved.
ed.2007.11.024
ping this infection. Higher risk groups, including those
ith chronic rheumatic heart disease, congenital heart dis-

ase, and acquired valvular dysfunction, were identified by
etrospective studies. Procedures requiring prophylaxis were
elected from case reports and documentation of bacteremia
ith common endocarditis pathogens (viridans streptococci

nd enterococci). Administering antistreptococcal antibiotics
n these circumstances has been widely accepted, but lacks
cientific support. Retrospective studies indicate that the ma-
ority of unprotected procedures in at-risk individuals do not
esult in infective endocarditis.8 Additionally, failures of pro-
hylaxis have been documented.9 Thus, prior recommenda-
ions lacked supporting science.

UMMARY OF 2007 AHA GUIDELINES

atient Selection
he previous version of the AHA guidelines for bacterial
ndocarditis prophylaxis recommended antibiotics for pa-
ients considered to have high and moderate risk of acquir-
ng the disease.10 The 2007 guidelines, in contrast, restrict
rophylaxis to those patients who have the highest risk of an
dverse outcome should they contract infective endocardi-
is. These groups are limited to those with previous history
f endocarditis, prosthetic valves, cardiac transplants with
raft valvulopathy, and certain forms of congenital heart
isease (Table 1). The rationale for this change stems from
he absence of prospective evidence for benefit of prophy-

axis in any group, while retrospective studies suggest that

mailto:maryburton2@va.gov
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485Burton and Geraci Infective Endocarditis Prevention Guidelines
he morbidity from endocarditis is greater in the listed
opulations than in others.7

The 2007 guidelines also limit the procedures for which
rophylaxis is advised (Table 2). High-risk patients are
ecommended to receive antibiotics before dental proce-
ures involving the gingiva, and
perations that incise or biopsy
he respiratory mucosa. Skin and
oft tissue procedures involving
nfected sites also are reasonable
ituations for prophylaxis.

Routine bacterial endocarditis
rophylaxis in gastrointestinal and
enitourinary procedures is not
ecommended (no high grade data
o support the practice), despite
he colonization of these areas
ith enterococci, a common endo-

arditis pathogen. The guidelines
tate that when gastrointestinal or
enitourinary procedures require
ntibiotics for reasons other than
ndocarditis prevention (eg, gas-
rostomy tube placement, trans-
rethral prostatectomy), it is rea-
onable to include enterococcal
overage in high-risk individuals. Also, if gastrointestinal or
enitourinary procedures are done in the setting of infection,
ntibiotic coverage targeted at known/suspected pathogens
n these same high-risk patients is reasonable.

ntibiotic Regimens
ecommended antibiotic regimens before dental procedures
re summarized in Table 3. Antibiotics should be given 30
o 60 minutes before starting the indicated procedure. If the
rug is inadvertently omitted before the procedure, it may
e administrated up to 2 hours after the procedure with
ome protective benefit.

Regimens for respiratory procedures also are listed in
able 3, although a few caveats are worth noting. Amoxi-

Table 1 Cardiac Conditions Recommended as Requiring
Infective Endocarditis Prophylaxis

revious episode of bacterial endocarditis
rosthetic cardiac valves
ardiac transplant patients with acquired graft valvular
dysfunction

ongenital Heart Disease* (CHD), limited to:
Unrepaired cyanotic CHD

ompletely repaired CHD within the first 6 months after
corrective surgery

Repaired CHD with residual defects

Adapted from: Wilson W et al. Prevention of infective endocarditis.
Circulation. 2007;116:1745.7

*Subspecialty consultation for endocarditis prophylaxis recom-

CLINICAL SIGNIF

● Infective endo
should be reserve
who would suffer
from acquiring in

● Infective endo
should be limite
and only in situa
some suggestion

● In some instanc
events from un
may outweigh
endocarditis.
mended by the authors.
illin does not target Staphylococcus aureus; when the pro-
edure involves tissues infected or colonized with this or-
anism, an anti-staphylococcal antibiotic may be given (no
pecific antibiotic choices are recommended). Both cefazo-
in and clindamycin target S. aureus; at the doses listed in

Table 3, either should provide ad-
equate protection. Vancomycin
should be limited to settings
where infection with methicillin-
resistant Staphylococcus aureus
(MRSA) is known or highly sus-
pected, or in patients who have
penicillin or cephalosporin aller-
gies. Previous guidelines recom-
mended the intravenous vancomy-
cin dose of 1 g in adults and 20
mg/kg in children.10 To avoid ad-
verse reactions from vancomycin,
the drug should be given over a 1-
to 2-hour period ending 30 min-
utes before the planned procedure.
S. aureus or MRSA coverage as
listed above also is appropriate for
procedures on infected skin and
skin structures.

There are no formal recom-
endations about choice of antibiotic coverage for gastro-

ntestinal or genitourinary procedures. When enterococcal
overage is desired, amoxicillin and ampicillin at the doses
isted in Table 3 are reasonable choices. Vancomycin can be
sed in the setting of penicillin allergy. The paucity of data
n this area complicates discussion about optimal antibiotic
hoices. In the setting of infections with antibiotic-resistant
rganisms, consultation with an infectious disease specialist
s the most prudent course.

There are limited data on the risks of antibiotic use in
ndocarditis prophylaxis, but with little evidence of proven
enefit, treatment risk warrants consideration. Fatal reac-
ions from penicillin occur in only 0.001% of 100,000
ourses.11 There are no reports of fatal anaphylaxis from
ne-time doses of amoxicillin, but this remains a possibility,
specially if prior exposure is suspected. Clostridium diffi-
ile colitis has been reported in the setting of dental pro-

Table 2 Summary of Procedures for which Routine
Endocarditis Prophylaxis in Individuals with Greatest Risk of
Adverse Outcome is Recommended

ental procedures involving the gingiva or periapical region of
the tooth

espiratory procedures with incision of the respiratory mucosa
or drainage of infected tissue

rocedures involving drainage of infected skin or skin structures
o routine GI or GU procedures

Adapted from: Wilson W et al. Prevention of infective endocarditis.
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hylaxis.12 The impact of endocarditis prophylaxis on an-
ibiotic resistance is unknown, but certainly of concern.

ONCLUSION
he role of preprocedure antibiotics for infective endocar-
itis prevention is unknown. The current AHA guidelines
ecommend far fewer settings where such practice should be
onsidered. Patients and procedures for which prophylaxis
s recommended have been limited. Clinicians have a re-

Table 3 Recommended Antibiotics for Dental and
Respiratory Procedures

oute Regimen Adults Children

ral Amoxicillin* 2 g 50 mg/kg
V/IM Ampicillin 2 g (IM/IV) 50 mg/kg (IM/IV)

or
Cefazolin†‡ or

ceftriaxone†
1 g (IM/IV) 50 mg/kg (IM/IV)

enicillin
llergy

Oral Cephalexin†‡ 2 g 50 mg/kg
or
Clindamycin† 600 mg 20 mg/kg
or
Azithromycin,

clarithromycin
500 mg 15 mg/kg

IV/IM Cefazolin†‡ or
ceftriaxone†

1 g (IM/IV) 50 mg/kg (IM/IV)

or
Clindamycin 600 mg

(IM/IV)
20 mg/kg (IM/IV)

IM � intramuscular; IV � intravenous. Adapted from: Wilson W et al.
Prevention of infective endocarditis. Circulation. 2007;116:1747.7

*Preferred drug in a patient with no contraindications.
†Cephalosporins should not be used in a patient with history of

severe penicillin allergy.
‡Provide antimicrobial coverage for methicillin-sensitive Staphylo-

coccus aureus.
ponsibility to inform patients of the potential risks and
enefits of endocarditis prophylaxis. Guidelines should
ever replace clinical judgment; however, the risk of anti-
iotics in some situations may outweigh the risk of bacterial
ndocarditis.
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