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to endocarditis is the gastrointestinal or genitourinary tract—e.g., in
patients who have malignant and inflammatory conditions of the gut
or have undergone procedures in which these tracts are manipulated.
The affected patients tend to be male and elderly and to have other
debilitating diseases and heart conditions. Both prosthetic and native
valves can be involved; mitral and aortic valves are affected most often.
Community-associated endocarditis (usually caused by E. faecalis)
also occurs in patients with no apparent risk factors or cardiac abnormalities. Endocarditis in women of childbearing age has been well
described. The typical presentation of enterococcal endocarditis is a
subacute course of fever, weight loss, malaise, and cardiac murmur;
typical stigmata of endocarditis (e.g., petechiae, Osler’s nodes, Roth’s
spots) are found in only a minority of patients. Atypical manifestations
include arthralgias and manifestations of metastatic disease (splenic
abscesses, hiccups, pain in the left flank, pleural effusion, and spondylodiscitis). Embolic complications are variable and can affect the brain.
Heart failure is a common complication of enterococcal endocarditis,
and valve replacement may be critical in curing this infection, particularly when multidrug-resistant organisms or major complications
are involved. The duration of therapy is usually 4–6 weeks, with more
prolonged courses suggested for multidrug-resistant isolates in the
absence of valvular replacement.

PART 8
Infectious Diseases

MENINGITIS
Enterococcal meningitis is an uncommon disease (accounting for
only ~4% of meningitis cases) that is usually associated with neurosurgical interventions and conditions such as shunts, central nervous
system (CNS) trauma, and cerebrospinal fluid (CSF) leakage. In some
instances—usually in patients with a debilitating condition, such
as cardiovascular or congenital heart disease, chronic renal failure,
malignancy, receipt of immunosuppressive therapy, or HIV/AIDS—
presumed hematogenous seeding of the meninges is seen in infections
such as endocarditis or bacteremia. Fever and changes in mental status
are common, whereas overt meningeal signs are less so. CSF findings
are consistent with bacterial infection—i.e., pleocytosis with a predominance of polymorphonuclear leukocytes (average, ~500/μL), an
elevated serum protein level (usually >100 mg/dL), and a decreased
glucose concentration (average, 28 mg/dL). Gram’s staining yields
a positive result in about half of cases, with a high rate of organism
recovery from CSF cultures; the most common species isolated are
E. faecalis and E. faecium. Complications include hydrocephalus, brain
abscesses, and stroke. As mentioned before for bacteremia, an association with Strongyloides hyperinfection has also been documented.
INTRAABDOMINAL, PELVIC, AND SOFT TISSUE INFECTIONS
As mentioned earlier, enterococci are part of the commensal flora of
the gastrointestinal tract and can produce spontaneous peritonitis in
cirrhotic individuals and in patients undergoing chronic ambulatory
peritoneal dialysis (Chap. 159). These organisms are commonly found
(usually along with other bacteria, including enteric gram-negative
species and anaerobes) in clinical samples from intraabdominal and
pelvic collections. The presence of enterococci in intraabdominal
infections is sometimes considered to be of little clinical relevance.
Several studies have shown that the role of enterococci in intraabdominal infections originating in the community and involving previously
healthy patients is minor, because surgery and broad-spectrum antimicrobial drugs that do not target enterococci are often sufficient to treat
these infections successfully. In the last few decades, however, these
organisms have become prominent as a cause of intraabdominal infections in hospitalized patients because of the emergence and spread of
vancomycin resistance among enterococci and the increase in rates of
nosocomial infections due to multidrug-resistant E. faecium isolates.
In fact, several studies have now documented treatment failures due to
enterococci, with consequently increased rates of postoperative complications and death among patients with intraabdominal infections.
Thus, anti-enterococcal therapy is recommended for nosocomial peritonitis in immunocompromised and severely ill patients who have had
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a prolonged hospital stay, have undergone multiple procedures, have
persistent abdominal sepsis and collections, or have risk factors for the
development of endocarditis (e.g., prosthetic or damaged heart valves).
Conversely, specific treatment for enterococci in the first episode of
intraabdominal infections originating in the community and affecting
previously healthy patients with no important cardiac risk factors for
endocarditis does not appear to be beneficial.
Enterococci are commonly isolated from soft tissue infections
(Chap. 156), particularly those involving surgical wounds (Chap. 168).
In fact, these organisms rank third as agents of nosocomial surgicalsite infections, with E. faecalis the most frequently isolated species.
The clinical relevance of enterococci in some of these infections—as
in intraabdominal infections—is a matter of debate; differentiating
between colonization and true infection is sometimes challenging,
although in some cases enterococci have been recovered from lung,
liver, and skin abscesses. Diabetic foot and decubitus ulcers are often
colonized with enterococci and may be the portal of entry for bone
infections.
OTHER INFECTIONS
Enterococci are well-known causes of neonatal infections, including
sepsis (mostly late-onset), bacteremia, meningitis, pneumonia, and UTI.
Outbreaks of enterococcal sepsis in neonatal units have been well documented. Risk factors for enterococcal disease in newborns include prematurity, low birth weight, indwelling devices, and abdominal surgery.
Enterococci have also been described as etiologic agents of bone and
joint infections, including vertebral osteomyelitis, usually in patients
with underlying conditions such as diabetes or endocarditis. Similarly,
enterococci have been isolated from bone infections in patients who
have undergone arthroplasty or reconstruction of fractures with the
placement of hardware. Because enterococci can produce a biofilm
that is likely to alter the efficacy of otherwise active anti-enterococcal
agents, treatment of infections that involve foreign material is challenging, and removal of the hardware may be necessary to eradicate
the infection. Rare cases of enterococcal pneumonia, lung abscess, and
spontaneous empyema have been described.

TREATMENT

Enterococcal Infections

GENERAL PRINCIPLES
Enterococci are intrinsically resistant and/or tolerant to several
antimicrobial agents (with tolerance defined as lack of killing by
drug concentrations 32 times higher than the minimal inhibitory
concentration [MIC]). Monotherapy for endocarditis with a β-lactam
antibiotic (to which many enterococci are tolerant) has produced
disappointing results, with low cure rates at the end of therapy.
However, the addition of an aminoglycoside to a cell wall–active
agent (a β-lactam or a glycopeptide) increases cure rates and eradicates the organisms; moreover, this combination is synergistic and
bactericidal in vitro. Therefore, for many decades, combination
therapy with a cell wall–active agent and an aminoglycoside has
been the standard of care for endovascular infections caused by
enterococci. This synergistic effect can be explained, at least in part,
by the increased penetration of the aminoglycoside into the bacterial cell, presumably as a result of cell wall alterations produced by
the β-lactam (or glycopeptide). Nonetheless, attaining synergistic
bactericidal activity in the treatment of severe enterococcal infections has become increasingly difficult because of the development
of resistance to virtually all antibiotics available for this purpose.
The treatment of E. faecalis differs substantially from that of
E. faecium (Tables 174-1 and 174-2), mainly because of differences
in resistance profiles (see below). For example, resistance to ampicillin and vancomycin is rare in E. faecalis, whereas these antibiotics
are only infrequently useful against current isolates of E. faecium.
Moreover, as a consequence of the challenges and therapeutic limitations posed by the emergence of drug resistance in enterococci,
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