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Notice to Readers: Update: Interim Recommendations for Antimicrobial
Prophylaxis for Children and Breastfeeding Mothers and Treatment of Children
with Anthrax
Ciprofloxacin or doxycycline is recommended for antimicrobial prophylaxis and treatment of
adults and children with Bacillus anthracis infection associated with the recent bioterrorist
attacks in the United States. Amoxicillin is an option for antimicrobial prophylaxis for children
and pregnant women and to complete treatment of cutaneous disease when B. anthracis is
susceptible to penicillin, as is the case in the recent attacks (1--3). Use of ciprofloxacin or
doxycycline might be associated with adverse effects in children (4,5), and liquid formulations
of these drugs are not widely available. This notice provides further information about
prophylaxis and treatment of children and breastfeeding mothers, including the use of
amoxicillin.
Ciprofloxacin, doxycycline, and penicillin G procaine have been effective as antimicrobial
prophylaxis for inhalational B. anthracis infection in nonhuman primates and are approved for
this use in humans by the Food and Drug Administration (FDA) (5,6). Amoxicillin has not been
studied in animal models and is not approved by FDA for the prophylaxis or treatment of
anthrax. Other data indicate that B. anthracis strains produce a cephalosporinase and suggest
that the strains contain an inducible beta-lactamase that might decrease the effectiveness of
penicillins, especially when a large number of organisms is present (2). In addition, penicillin
achieves low intracellular concentrations that might be detrimental to its ability to kill
germinating spores in macrophages.
Because of these concerns, penicillins (including amoxicillin) are not recommended for initial
treatment of anthrax, but are likely to be effective for antimicrobial prophylaxis following
exposure to B. anthracis, a setting where relatively few organisms are expected to be present.
Therefore, amoxicillin* may be used for the 60-day antimicrobial prophylaxis in infants and
children when the isolate involved in the exposure is determined to be susceptible to penicillin.
Isolates of B. anthracis implicated in the recent bioterrorist attacks are susceptible to
ciprofloxacin, doxycycline, and penicillin (2).
Initial treatment of infants and children with inhalational or systemic (including gastrointestinal
or oropharyngeal) anthrax should consist of intravenous ciprofloxacin† or doxycyline§, plus one
or two additional antimicrobial¶ agents. If meningitis is suspected, ciprofloxacin might be more
effective than doxycycline because of better central nervous system penetration (2). Experience
with fluoroquinolones other than ciprofloxacin in children is limited.
Ciprofloxacin or doxycycline should be the initial treatment of localized cutaneous anthrax in
infants and children. Intravenous therapy with multiple antimicrobial agents is recommended
for cutaneous anthrax with systemic involvement, extensive edema, or lesions on the head or
neck (2). Whether infants and young children are at increased risk for systemic dissemination of
cutaneous infection is not known; a 7-month-old patient infected during the recent bioterrorism

attacks developed systemic illness after onset of cutaneous anthrax (7). For young children (e.g.
aged <2 years), initial therapy of cutaneous anthrax should be intravenous, and combination
therapy with additional antimicrobials should be considered.
After clinical improvement following intravenous treatment for inhalational or cutaneous
anthrax, oral therapy with one or two antimicrobial agents (including either ciprofloxacin or
doxycycline) may be used to complete the first 14--21 days of treatment for inhalational anthrax
or the first 7--10 days for uncomplicated cutaneous anthrax. The optimal oral treatment regimen
is unknown; some adults with inhalational anthrax as a result of the recent bioterrorist attacks
are receiving ciprofloxacin and rifampin. For both inhalational and cutaneous anthrax in the
setting of this bioterrorist attack, antimicrobial therapy should be continued for 60 days because
of the likelihood of exposure to aerosolized B. anthracis and the need to protect against
persistent spores that might germinate in the respiratory tract. Because of potential adverse
effects of prolonged use of ciprofloxacin or doxycycline in children, amoxicillin is an option for
completion of the remaining 60 days of therapy for persons infected in these bioterrorist attacks.
Because of its known safety for infants, amoxicillin is an option for antimicrobial prophylaxis in
breastfeeding mothers when B. anthracis is known to be penicillin-susceptible and no
contraindication to maternal amoxicillin use is indicated. The American Academy of Pediatrics
also considers ciprofloxacin and tetracyclines (which include doxycycline) to be usually
compatible with breastfeeding because the amount of either drug absorbed by infants is small,
but little is known about the safety of long-term use (8). Mothers concerned about the use of
ciprofloxacin or doxycycline for antimicrobial prophylaxis should consider expressing and then
discarding breast milk so that breastfeeding can be resumed when antimicrobial prophylaxis is
completed. Decisions about antimicrobial choice and continuation of breastfeeding should be
made by the mother and her and the infant's health-care providers. Consideration should be
given to antimicrobial efficacy, safety for the infant, and the benefits of breastfeeding.
Health-care providers prescribing antimicrobial drugs for the prophylaxis or treatment of
anthrax should be aware of their adverse effects and consult with an infectious disease specialist
as needed. Additional information about recognition, prophylaxis, and treatment of anthrax
infection is available at <http://www.bt.cdc.gov>.
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* The recommended dose of amoxicillin is 80 mg/kg/day orally divided every 8 hours
(maximum 500 mg/dose).

† The recommended dose of ciprofloxacin is 10 mg/kg/dose every 12 hours intravenously
(maximum 400 mg/dose) or 15 mg/kg/dose every 12 hours orally (maximum 500 mg/dose).
§ The recommended dose of doxycycline is 2.2 mg/kg/dose every 12 hours intravenously or
orally (maximum 100 mg/dose).
¶ Options for additional drugs, based on in vitro sensitivity testing of isolates in the recent
attacks, include rifampin, vancomycin, penicillin, ampicillin, chloramphenicol, imipenem,
clindamycin, and clarithromycin (2).
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