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remain impractical in many areas where enteric fever is endemic.
TREATMENT

Enteric (Typhoid) Fever

PART 8

Prompt administration of appropriate antibiotic therapy
prevents severe complications of enteric fever and results in
a case-fatality rate of <1%. The initial choice of antibiotics
depends on the susceptibility of the S. typhi and S. paratyphi strains
in the area of residence or travel (Table 190-1). For treatment of
drug-susceptible typhoid fever, fluoroquinolones are the most
effective class of agents, with cure rates of ~98% and relapse and
fecal carriage rates of <2%. Experience is most extensive with ciprofloxacin. Short-course ofloxacin therapy is similarly successful
against infection caused by quinolone-susceptible strains. However,
the increased incidence of DCS S. typhi in Asia, which is probably
related to the widespread availability of fluoroquinolones over the
counter, is now limiting the use of this drug class for empirical therapy. Patients infected with DCS S. typhi strains should be treated
with ceftriaxone, azithromycin, or high-dose ciprofloxacin. A 7-day
course of high-dose fluoroquinolone therapy for DCS enteric fever
has been associated with delayed resolution of fever and high rates
of fecal carriage during convalescence. Thus, for DCS strains, a 10- to
14-day course of high-dose ciprofloxacin is preferred.
Ceftriaxone, cefotaxime, and (oral) cefixime are effective for treatment of MDR enteric fever, including that caused by DCS and fluoroquinolone-resistant strains. These agents clear fever in ~1 week,
with failure rates of ~5–10%, fecal carriage rates of <3%, and relapse
rates of 3–6%. Oral azithromycin results in defervescence in 4–6
days, with rates of relapse and convalescent stool carriage of <3%.
Against DCS strains, azithromycin is associated with lower rates of
treatment failure and shorter durations of hospitalization than are
fluoroquinolones. Despite efficient in vitro killing of Salmonella, firstand second-generation cephalosporins as well as aminoglycosides
are ineffective in the treatment of clinical infections.

Infectious Diseases

TABLE 190-1 Antibiotic Therapy for Enteric Fever in Adults
Indication
Agent
Empirical Treatment
Ceftriaxonea
Azithromycinb
Fully Susceptible
Optimal
Ciprofloxacinc
treatment
Azithromycin
Alternative
Amoxicillin
treatment
Chloramphenicol
Trimethoprimsulfamethoxazole
Multidrug-Resistant
Optimal
Ceftriaxonea
treatment
Azithromycin
Alternative
Ciprofloxacin
treatment
Quinolone-Resistant
Optimal
Ceftriaxone
treatment
Azithromycin
Alternative
High-dose ciprotreatment
floxacin

Dosage (Route)

Duration,
Days

2 g/d (IV)
1 g/d (PO)

10–14
5

500 mg bid (PO) or
400 mg q12h (IV)
1 g/d (PO)
1 g tid (PO) or 2 g
q6h (IV)
25 mg/kg tid (PO
or IV)
160/800 mg bid (PO)

5–7

2 g/d (IV)

10–14

1 g/d (PO)
500 mg bid (PO) or
400 mg q12h (IV)

5
5–14

2 g/d (IV)

10–14

1 g/d (PO)
750 mg bid (PO) or
400 mg q8h (IV)

5
10–14

5
14
14–21
7–14

Or another third-generation cephalosporin (e.g., cefotaxime, 2 g q8h IV; or cefixime,
400 mg bid PO). bOr 1 g on day 1 followed by 500 mg/d PO for 6 days. cOr ofloxacin,
400 mg bid PO for 2–5 days.

a
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Most patients with uncomplicated enteric fever can be managed at home with oral antibiotics and antipyretics. Patients with
persistent vomiting, diarrhea, and/or abdominal distension should
be hospitalized and given supportive therapy as well as a parenteral
third-generation cephalosporin or fluoroquinolone, depending on
the susceptibility profile. Therapy should be administered for at
least 10 days or for 5 days after fever resolution.
In a randomized, prospective, double-blind study of critically ill patients with enteric fever (i.e., those with shock and
obtundation) in Indonesia in the early 1980s, the administration of dexamethasone (an initial dose of 3 mg/kg followed by
eight doses of 1 mg/kg every 6 h) with chloramphenicol was associated with a substantially lower mortality rate than was treatment
with chloramphenicol alone (10% vs 55%). Although this study has
not been repeated in the “post-chloramphenicol era,” severe enteric
fever remains one of the few indications for glucocorticoid treatment of an acute bacterial infection.
The 1–5% of patients who develop chronic carriage of Salmonella
can be treated for 4–6 weeks with an appropriate oral antibiotic.
Treatment with oral amoxicillin, TMP-SMX, ciprofloxacin, or norfloxacin is ~80% effective in eradicating chronic carriage of susceptible
organisms. However, in cases of anatomic abnormality (e.g., biliary
or kidney stones), eradication often requires both antibiotic therapy
and surgical correction.
PREVENTION AND CONTROL
Theoretically, it is possible to eliminate the salmonellae that
cause enteric fever because they survive only in human hosts
and are spread by contaminated food and water. However,
given the high prevalence of the disease in developing countries that
lack adequate sewage disposal and water treatment, this goal is currently unrealistic. Thus, travelers to developing countries should be
advised to monitor their food and water intake carefully and to
strongly consider immunization against S. typhi.
Two typhoid vaccines are commercially available: (1) Ty21a, an
oral live attenuated S. typhi vaccine (given on days 1, 3, 5, and 7, with
a booster every 5 years); and (2) Vi CPS, a parenteral vaccine consisting of purified Vi polysaccharide from the bacterial capsule (given in
a single dose, with a booster every 2 years). The old parenteral wholecell typhoid/paratyphoid A and B vaccine is no longer licensed, largely
because of significant side effects, especially fever. An acetone-killed
whole-cell vaccine is available only for use by the U.S. military. The
minimal age for vaccination is 6 years for Ty21a and 2 years for Vi
CPS. In a recent meta-analysis of vaccines for preventing typhoid fever
in populations in endemic areas, the cumulative efficacy was 48% for
Ty21a at 2.5–3.5 years and 55% for Vi CPS at 3 years. Although data
on typhoid vaccines in travelers are limited, some evidence suggests
that efficacy rates may be substantially lower than those for local
populations in endemic areas. Currently, there is no licensed vaccine
for paratyphoid fever.
Vi CPS typhoid vaccine is poorly immunogenic in children <5 years
of age because of T cell–independent properties. In the more recently
developed Vi-rEPA vaccine, Vi is bound to a nontoxic recombinant
protein that is identical to Pseudomonas aeruginosa exotoxin A. In
2- to 4-year-olds, two injections of Vi-rEPA induced higher T cell
responses and higher levels of serum IgG antibody to Vi than did Vi
CPS in 5- to 14-year-olds. In a two-dose trial in 2- to 5-year-old children in Vietnam, Vi-rEPA provided 91% efficacy at 27 months and
89% efficacy at 46 months and was very well tolerated. This vaccine is
not yet commercially available in the United States. Efforts to improve
the immunogenicity and reduce the number of doses of live attenuated
oral vaccines are ongoing.
Typhoid vaccine is not required for international travel, but it is
recommended for travelers to areas where there is a moderate to high
risk of exposure to S. typhi, especially those who are traveling to southern Asia and other developing regions of Asia, Africa, the Caribbean,
and Central and South America and who will be exposed to potentially
contaminated food and drink. Typhoid vaccine should be considered
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