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Is Ceftriaxone Useful in Management
of Fever Without Focus?

By Gary Burkhart, MD
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In our efforts to provide practical
clinical information, we are
introducing a new feature with
this issue called Corridor
Consult. We hope to give brief
answers to specific common
clinical questions. For those
searching for further information
on any topic covered, we will,
wherever possible, provide links
on our Web site: www.kp.org/
permanentejournal to either the
MEDLINE abstract or the
original resource article in the
reference section. The purpose
of this feature is to help
clinicians in their everyday
practice. Those readers with
suggestions of specific clinical
questions to be answered or
other comments can contact
Scott Rasgon, MD, at The
Permanente Journal,
e-mail: permjournal@kpnw.org.

Background
I was recently asked whether and

when ceftriaxone should be used
in management of fever in young
children for whom examination
shows no source of infection. This
question requires understanding of
occult (or unsuspected) bacteremia
in children. Occult bacteremia oc-
curs in approximately 2% to 3% of
febrile children aged six months to
three years of age who have tem-
perature >102°F (>39°C).1 To screen
for occult bacteremia, we use two
laboratory tests: complete blood cell
count (CBC) and blood culture. If
the white blood cell count is >15.0
× 109/L or if absolute neutrophil
count is >10.0 × 109/L, such chil-
dren are at a slightly increased risk
of bacteremia.2,3 Recommendations

generally suggest treat-
ment with either
amoxicillin or ceftriaxone.
Ceftriaxone is favored by
many practitioners be-
cause of its broad spec-
trum of activity and its
long half-life. Is this ap-
proach reasonable?

Epidemiology
A helpful diagnostic

approach is to first un-
derstand the epidemiol-
ogy and natural history
of occult bacteremia.
Currently, in >90% of
cases, bacteremia is
caused by Streptococcus
pneumoniae; in 3% to
5% of cases, by Salmo-
nella species; and, rarely,
by Meningococcus,
Staphylococcus aureus,
or other streptococci.4

Haemophilus influenzae
B—formerly the second

most frequent cause of occult bac-
teremia and the leading cause of
meningitis—has been nearly elimi-
nated through vaccination. Before
vaccination for H influenzae B was
available, incidence of meningitis
was estimated to be one case per
300 febrile children. Now that H
influenzae B has been virtually
eliminated, incidence of meningi-
tis is estimated to be one case per
1000 to 1500 febrile children—a
reduction of >70%.5

… in >90% of cases,
bacteremia is caused by

Streptococcus pneumoniae;
in 3% to 5% of cases,
by Salmonella species;

and, rarely,
by Meningococcus …

In comparison with that of H
influenzae B, the natural history
of S pneumoniae-related occult
bacteremia is fairly benign. Spon-
taneous resolution of disease oc-
curs in 85% to 90% of cases;6 and
in 10% to 15% of cases, the result
is secondary infection or persistent
bacteremia (after >24 hours).7

Pneumonia, meningitis, osteoar-
thritis, and soft-tissue infection are
the most common sites of second-
ary focal infection.4

Management
I will attempt to address three

questions important for deciding
on an approach to management
of possible occult bacteremia:

1. What is the risk of a bad out-
come (ie, death or brain dam-
age) in a child with occult
bacteremia?
Except for meningitis, all sec-

ondary infections caused by

S pneumoniae-related occult
bacteremia result in generally
good outcomes; and immuno-
competent children almost
never die of occult bacteremia.
Unfortunately, however, men-
ingitis develops in 2% to 3% of
these children5,8 and causes
clinically significant morbidity
(30-40% neurologic morbidity)
and mortality (about 5-10%).4

The risk of a bad outcome,
therefore, is low (ie, one case
per 2000-3000 febrile children).

2. Do antibiotics reduce risk of
secondary infection in S
pneumoniae-related occult
bacteremia?
The answer to this question

is yes. The rate of secondary in-
fection in patients treated with
antibiotic agents is reduced
from a range of 10% to 15% (in
untreated patients) to a range
of 3% to 6% (in patients treated
with oral or parenteral antibi-
otic agents, usually amoxicillin
and ceftriaxone).1,4

3. Does use of antibiotic agents
reduce risk of meningitis in
patients with S pneumoniae-
related occult bacteremia?
This question is most impor-

tant because bad outcomes (ie,
death or brain damage) occur
only with meningitis. Three
metaanalyses5,8,9 have been
published, including one9

supporting the contention that
compared with no use of anti-
biotic therapy, use of antibiotic
agents either orally (amoxicillin)
or parenterally (ceftriaxone) de-
creases the risk of meningitis
well and equally. A second
study5 suggests a decreased
trend toward meningitis in pa-
tients treated with oral antibi-
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otics (2.7%) compared with the
rate in patients who receive no
treatment (0.8%), but this dif-
ference failed to reach statisti-
cal significance. A third study8

showed that rate of meningitis
was identical whether antibiotic
agents were administered orally
or parenterally.

Conclusions and
Recommendations

S pneumoniae accounts for oc-
cult bacteremia in >90% of children
three months to three years of age;
and this condition resolves sponta-
neously in 90% of affected children.
Oral amoxicillin therapy or
parenteral ceftriaxone therapy de-
creases rate of persistent bacteremia
and secondary infection by about
60% to 70%. However, ceftriaxone
is not superior to amoxicillin. Only
one metaanalysis9 supports the con-
clusion that antibiotic therapy de-
creases rate of meningitis. Results
of two additional metaanalyses5,8

suggest a decreased trend toward
meningitis but failed to reach sta-
tistical significance. None of these
studies show any difference in rate
of meningitis among patients who
receive oral antibiotic therapy with
amoxicillin compared with patients
who receive parenteral antibiotic
therapy with ceftriaxone.

This information is probably all
that we will ever know about oc-
cult bacteremia as we enter the era
of Prevnar pneumococcal conju-
gate vaccine (Wyeth Lederle Vac-
cines unit of Wyeth-Ayerst Labora-

tories, Philadelphia, PA)—an era in
which we will probably be able to
reduce the rate of S pneumoniae-
related occult bacteremia by about
90%. Before the advent of the H
influenzae B conjugate vaccine, the
incidence of meningitis was esti-
mated to be one case per 300 fe-
brile children of this age with tem-
perature >39°C. Estimates suggest
that if Prevnar is 90% effective, in-
cidence of meningitis in the near
future will be one case per 10,000
to 15,000 febrile children. We are
on the verge of nearly eliminating
meningitis in children; meningitis
will increasingly be a disease seen
mainly in adults.

We are on the verge
of nearly eliminating

meningitis in children;
meningitis will

increasingly be a disease
seen mainly in adults.

Therefore, I believe that antibi-
otic treatment is unnecessary for
febrile children at risk for occult
bacteremia; however, health care
practitioners who choose to ad-
minister antibiotic therapy will find
that amoxicillin is as effective as
ceftriaxone in these patients. ❖
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I believe that
antibiotic

treatment is
unnecessary for
febrile children
at risk for occult

bacteremia…

The Great Task
Accomplish the great task by a series of small acts.

Tao Te Ching


