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gastroenteritis develop bacteremia; of these, 5–10% develop localized
infections. Bacteremia and metastatic infection are most common with
Salmonella choleraesuis and Salmonella dublin and among infants, the
elderly, and immunocompromised patients, especially those with HIV
infection. NTS endovascular infection should be suspected in highgrade or persistent bacteremia, especially with preexisting valvular
heart disease, atherosclerotic vascular disease, prosthetic vascular graft,
or aortic aneurysm. Arteritis should be suspected in elderly patients
with prolonged fever and back, chest, or abdominal pain developing
after an episode of gastroenteritis. Endocarditis and arteritis are rare
(<1% of cases) but are associated with potentially fatal complications,
including valve perforation, endomyocardial abscess, infected mural
thrombus, pericarditis, mycotic aneurysms, aneurysm rupture, aortoenteric fistula, and vertebral osteomyelitis.
In some areas of sub-Saharan Africa, NTS may be among the
most common causes—or even the most common cause—of
bacteremia in children. NTS bacteremia among these children
is not associated with diarrhea and has been associated with nutritional
status and HIV infection.
Localized Infections • Intraabdominal infections Intraabdominal
infections due to NTS are rare and usually manifest as hepatic or
splenic abscesses or as cholecystitis. Risk factors include hepatobiliary
anatomic abnormalities (e.g., gallstones), abdominal malignancy, and
sickle cell disease (especially with splenic abscesses). Eradication of
the infection often requires surgical correction of abnormalities and
percutaneous drainage of abscesses.
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Central nervous system infections NTS meningitis most commonly
develops in infants 1–4 months of age. It often results in severe
sequelae (including seizures, hydrocephalus, brain infarction, and
mental retardation), with death in up to 60% of cases. Other rare
central nervous system infections include ventriculitis, subdural empyema, and brain abscesses.

Echocardiography, computed tomography (CT), and indium-labeled
white cell scanning are used to identify localized infection. When
another localized infection is suspected, joint fluid, abscess drainage,
or cerebrospinal fluid should be cultured, as clinically indicated.
TREATMENT

Antibiotics should not be used routinely to treat uncomplicated NTS
gastroenteritis. The symptoms are usually self-limited, and the duration of fever and diarrhea is not significantly decreased by antibiotic
therapy. In addition, antibiotic treatment has been associated with
increased rates of relapse, prolonged gastrointestinal carriage, and
adverse drug reactions. Dehydration secondary to diarrhea should
be treated with fluid and electrolyte replacement.
Preemptive antibiotic treatment (Table 190-2) should be considered for patients at increased risk for invasive NTS infection, including neonates (probably up to 3 months of age); persons >50 years
of age with suspected atherosclerosis; and patients with immunosuppression, cardiac valvular or endovascular abnormalities, or
significant joint disease. Treatment should consist of an oral or IV
antibiotic administered for 48–72 h or until the patient becomes afebrile. Immunocompromised persons may require up to 7–14 days of
therapy. The <1% of persons who develop chronic carriage of NTS
should receive a prolonged antibiotic course, as described above for
chronic carriage of S. typhi.
Because of the increasing prevalence of antibiotic resistance,
empirical therapy for life-threatening NTS bacteremia or focal NTS
infection should include a third-generation cephalosporin or a fluoroquinolone (Table 190-2). If the bacteremia is low-grade (<50% of
positive blood cultures), the patient should be treated for 7–14 days.
Patients with HIV/AIDS and NTS bacteremia should receive 1–2 weeks
of IV antibiotic therapy followed by 4 weeks of oral therapy with a
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TABLE 190-2 A ntibiotic Therapy for Nontyphoidal Salmonella
Infection in Adults

Pulmonary infections NTS pulmonary infections usually present as
lobar pneumonia, and complications include lung abscess, empyema,
and bronchopleural fistula formation. The majority of cases occur in
patients with lung cancer, structural lung disease, sickle cell disease, or
glucocorticoid use.

Indication
Agent
Preemptive Treatmenta
Ciprofloxacinb
Severe Gastroenteritisc
Ciprofloxacin

Urinary and genital tract infections Urinary tract infections caused
by NTS present as either cystitis or pyelonephritis. Risk factors include
malignancy, urolithiasis, structural abnormalities, HIV infection, and
renal transplantation. NTS genital infections are rare and include
ovarian and testicular abscesses, prostatitis, and epididymitis. Like
other focal infections, both genital and urinary tract infections can be
complicated by abscess formation.

Trimethoprimsulfamethoxazole
Amoxicillin
Ceftriaxone
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Dosage (Route)

Duration, Days

500 mg bid (PO)

2–3

500 mg bid (PO) or
400 mg q12h (IV)
160/800 mg bid (PO)

3–7

1 g tid (PO)
1–2 g/d (IV)

Bacteremia
Ceftriaxoned
Ciprofloxacin

Bone, joint, and soft tissue infections Salmonella osteomyelitis most
commonly affects the femur, tibia, humerus, or lumbar vertebrae and
is most often seen in association with sickle cell disease, hemoglobinopathies, or preexisting bone disease (e.g., fractures). Prolonged
antibiotic treatment is recommended to decrease the risk of relapse
and chronic osteomyelitis. Septic arthritis occurs in the same patient
population as osteomyelitis and usually involves the knee, hip, or
shoulder joints. Reactive arthritis can follow NTS gastroenteritis and is
seen most frequently in persons with the HLA-B27 histocompatibility
antigen. NTS rarely can cause soft tissue infections, usually at sites of
local trauma in immunosuppressed patients.
DIAGNOSIS
The diagnosis of NTS infection is based on isolation of the organism
from freshly passed stool or from blood or another ordinarily sterile
body fluid. All salmonellae isolated in clinical laboratories should be
sent to local public health departments for serotyping. Blood cultures should be done whenever a patient has prolonged or recurrent
fever. Endovascular infection should be suspected if there is highgrade bacteremia (>50% of three or more positive blood cultures).

Nontyphoidal Salmonellosis

Endocarditis or Arteritis
Ceftriaxone
Ciprofloxacin
Ampicillin

2 g/d (IV)
400 mg q12h (IV),
then 500 mg bid (PO)

7–14

2 g/d (IV)
400 mg q8h (IV), then
750 mg bid (PO)
2 g q4h (IV)

42

2 g q12 h (IV)
2 g q4h (IV)

14–21

2 g/d (IV)
500 mg bid (PO) or
400 mg q12h (IV)
2 g q6h (IV)

14–28

Meningitis
Ceftriaxone
Ampicillin
Other Localized Infection
Ceftriaxone
Ciprofloxacin
Ampicillin

Consider for neonates; persons >50 years of age with possible atherosclerotic vascular
disease; and patients with immunosuppression, endovascular graft, or joint prosthesis. bOr
ofloxacin, 400 mg bid (PO). cConsider on an individualized basis for patients with severe
diarrhea and high fever who require hospitalization. dOr cefotaxime, 2 g q8h (IV).
a
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