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Fever in the ICU*

Paul E. Marik, MD, FCCP

Fever is a common problem in ICU patients. The presence of fever frequently results in the
performance of diagnostic tests and procedures that significantly increase medical costs and
expose the patient to unnecessary invasive diagnostic procedures and the inappropriate use of
antibiotics. ICU patients frequently have multiple infectious and noninfectious causes of fever,
necessitating a systematic and comprehensive diagnostic approach. Pneumonia, sinusitis, and
blood stream infection are the most common infectious causes of fever. The urinary tract is
unimportant in most ICU patients as a primary source of infection. Fever is a basic evolutionary
response to infection, is an important host defense mechanism and, in the majority of patients,
does not require treatment in itself. This article reviews the common infectious and noninfectious
causes of fever in ICU patients and outlines a rational approach to the management of this
problem. (CHEST 2000; 117:855–869)
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F ever is a common problem in ICU patients. The
presence of fever frequently results in the per-

formance of diagnostic tests and procedures that
significantly increase medical costs and expose the
patient to unnecessary invasive diagnostic proce-
dures and the inappropriate use of antibiotics. The
main diagnostic dilemma is to exclude noninfectious
causes of fever and then to determine the site and
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likely pathogens of those with infections. ICU pa-
tients frequently have multiple infectious and non-
infectious causes of fever,1 necessitating a systematic
and comprehensive diagnostic approach. This article
reviews the common infectious and noninfectious
causes of fever in ICU patients and outlines a
rational approach to the management of these pa-
tients.

Pathogenesis of Fever

Cytokines released by monocytic cells play a cen-
tral role in the genesis of fever. The cytokines

primarily involved in the development of fever in-
clude interleukin (IL) 1, IL-6, and tumor necrosis
factor (TNF)-a.2–13 The interaction between these
cytokines is complex, with each being able to up-
regulate and down-regulate their own expression as
well as that of the other cytokines. These cytokines
bind to their own specific receptors located in close
proximity to the preoptic region of the anterior
hypothalamus.2,3 Here, the cytokine receptor inter-
action activates phospholipase A2, resulting in the
liberation of plasma membrane arachidonic acid as
substrate for the cyclo-oxygenase pathway. Some
cytokines appear to increase cyclo-oxygenase expres-
sion directly, leading to liberation of prostaglandin
E2. This small lipid mediator diffuses across the
blood brain barrier, where it acts to decrease the rate
of firing of preoptic warm-sensitive neurons, leading
to activation of responses designed to decrease heat
loss and increase heat production.2,14 In a small
proportion of hospitalized patients, hyperthermia
may result from increased sympathetic activity with
increased heat production.

Significance of Fever

Fever appears to be a preserved evolutionary
response within the animal kingdom.15–20 With few
exceptions, reptiles, amphibians, and fish, as well as
several invertebrate species, have been shown to
manifest fever in response to challenge with micro-
organism.15–19 Increased body temperature has been
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