970 INFECTION IN NEONATES

Two general types of GBS infection in infants are defined by the age
of the patient at presentation. Early-onset infections occur within the
first week of life, with a median age of 20 h at onset. Approximately
half of these infants have signs of GBS disease at birth. The infection
is acquired during or shortly before birth from the colonized maternal
genital tract. Surveillance studies have shown that 5–40% of women
are vaginal or rectal carriers of GBS. Approximately 50% of infants
delivered vaginally by carrier mothers become colonized, although
only 1–2% develop clinically evident infection. Prematurity, prolonged
labor, obstetric complications, and maternal fever are risk factors for
early-onset infection. The presentation of early-onset infection is the
same as that of other forms of neonatal sepsis. Typical findings include
respiratory distress, lethargy, and hypotension. Essentially all infants
with early-onset disease are bacteremic, one-third to one-half have
pneumonia and/or respiratory distress syndrome, and one-third have
meningitis.
Late-onset infections occur in infants 1 week to 3 months old and,
in rare instances, in older infants (mean age at onset, 3–4 weeks). The
infecting organism may be acquired during delivery (as in early-onset
cases) or during later contact with a colonized mother, nursery personnel, or another source. Meningitis is the most common manifestation
of late-onset infection and in most cases is associated with a strain of
capsular type III. Infants present with fever, lethargy or irritability,
poor feeding, and seizures. The various other types of late-onset infection include bacteremia without an identified source, osteomyelitis,
septic arthritis, and facial cellulitis associated with submandibular or
preauricular adenitis.
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Penicillin is the agent of choice for all GBS infections. Empirical
broad-spectrum therapy for suspected bacterial sepsis, consisting
of ampicillin and gentamicin, is generally administered until culture
results become available. If cultures yield GBS, many pediatricians
continue to administer gentamicin, along with ampicillin or penicillin, for a few days until clinical improvement becomes evident.
Infants with bacteremia or soft tissue infection should receive penicillin at a dosage of 200,000 units/kg per day in divided doses. For
meningitis, infants ≤7 days of age should receive 250,000–450,000
units/kg per day in three divided doses; infants >7 days of age
should receive 450,000–500,000 units/kg per day in four divided
doses. Meningitis should be treated for at least 14 days because of
the risk of relapse with shorter courses.
PREVENTION
The incidence of GBS infection is unusually high among infants of
women with risk factors: preterm delivery, early rupture of membranes
(>24 h before delivery), prolonged labor, fever, or chorioamnionitis.
Because the usual source of the organisms infecting a neonate is the
mother’s birth canal, efforts have been made to prevent GBS infections
by the identification of high-risk carrier mothers and their treatment
with various forms of antibiotic prophylaxis or immunoprophylaxis.
Prophylactic administration of ampicillin or penicillin to such patients
during delivery reduces the risk of infection in the newborn. This
approach has been hampered by logistical difficulties in identifying
colonized women before delivery; the results of vaginal cultures early
in pregnancy are poor predictors of carrier status at delivery. The CDC
recommends screening for anogenital colonization at 35–37 weeks
of pregnancy by a swab culture of the lower vagina and anorectum;
intrapartum chemoprophylaxis is recommended for culture-positive
women and for women who, regardless of culture status, have previously given birth to an infant with GBS infection or have a history of
GBS bacteriuria during pregnancy. Women whose culture status is
unknown and who develop premature labor (<37 weeks), prolonged
rupture of membranes (>18 h), or intrapartum fever or who have a
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positive intrapartum nucleic acid amplification test for GBS should
also receive intrapartum chemoprophylaxis. The recommended regimen for chemoprophylaxis is a loading dose of 5 million units of penicillin G followed by 2.5 million units every 4 h until delivery. Cefazolin
is an alternative for women with a history of penicillin allergy who
are thought not to be at high risk for anaphylaxis. For women with
a history of immediate hypersensitivity, clindamycin may be substituted, but only if the colonizing isolate has been demonstrated to be
susceptible. If susceptibility testing results are not available or indicate
resistance, vancomycin should be used in this situation.
Treatment of all pregnant women who are colonized or have
risk factors for neonatal infection will result in exposure of up to
one-third of pregnant women and newborns to antibiotics, with the
attendant risks of allergic reactions and selection for resistant organisms. Although still in the developmental stages, a GBS vaccine may
ultimately offer a better solution to prevention. Because transplacental
passage of maternal antibodies produces protective antibody levels in
newborns, efforts are under way to develop a vaccine against GBS that
can be given to childbearing-age women before or during pregnancy.
Results of phase 1 clinical trials of GBS capsular polysaccharide–protein
conjugate vaccines suggest that a multivalent conjugate vaccine would
be safe and highly immunogenic.
INFECTION IN ADULTS
The majority of GBS infections in otherwise healthy adults are related
to pregnancy and parturition. Peripartum fever, the most common
manifestation, is sometimes accompanied by symptoms and signs of
endometritis or chorioamnionitis (abdominal distention and uterine
or adnexal tenderness). Blood and vaginal swab cultures are often positive. Bacteremia is usually transitory but occasionally results in meningitis or endocarditis. Infections in adults that are not associated with
the peripartum period generally involve individuals who are elderly
or have an underlying chronic illness, such as diabetes mellitus or a
malignancy. Among the infections that develop with some frequency
in adults are cellulitis and soft tissue infection (including infected
diabetic skin ulcers), urinary tract infection, pneumonia, endocarditis,
and septic arthritis. Other reported infections include meningitis,
osteomyelitis, and intraabdominal or pelvic abscesses. Relapse or
recurrence of invasive infection weeks to months after a first episode
is documented in ~4% of cases.
TREATMENT
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GBS is less sensitive to penicillin than GAS, requiring somewhat
higher doses. Adults with serious localized infections (pneumonia,
pyelonephritis, abscess) should receive doses of ~12 million units
of penicillin G daily; patients with endocarditis or meningitis should
receive 18–24 million units per day in divided doses. Vancomycin is
an acceptable alternative for penicillin-allergic patients.

NONENTEROCOCCAL GROUP D STREPTOCOCCI
The main nonenterococcal group D streptococci that cause human
infections were previously considered a single species, Streptococcus
bovis. The organisms encompassed by S. bovis have been reclassified
into two species, each of which has two subspecies: Streptococcus
gallolyticus subspecies gallolyticus, S. gallolyticus subspecies pasteurianus, Streptococcus infantarius subspecies infantarius, and
S. infantarius subspecies coli. Endocarditis caused by these organisms
is often associated with neoplasms of the gastrointestinal tract—most
frequently, a colon carcinoma or polyp—but is also reported in association with other bowel lesions. When occult gastrointestinal lesions
are carefully sought, abnormalities are found in >60% of patients with
endocarditis due to S. gallolyticus or S. infantarius. In contrast to the
enterococci, nonenterococcal group D streptococci like these organisms are reliably killed by penicillin as a single agent, and penicillin is
the agent of choice for the infections they cause.
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