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Abstract

Although fever magnitude and etiology have been
associated with outcomes of critically ill patients,
possible associations between fever duration and
mortality remain inconclusive. Since long-lasting
fever is generally attributed to severe pathologic
conditions, it is expected to be an indicator of adverse
outcome. It also seems plausible that persistent fever
in specific patient groups, mainly those with cerebral
damage or limited cardiorespiratory reserve, could
lead to worsened outcomes. Existing studies on these
associations have been considerably limited because
of methodological flaws, which may account for
controversial findings that have been reported. Well-
designed, large-sample studies using diverse measures
of fever duration need to be conducted.

In a recent issue of Critical Care, Seguin and colleagues
[1] presented a multicenter study on the incidence, risk
factors, and outcomes of prolonged fever in surgical
intensive care unit (ICU) patients. The authors’ findings
provided valuable insight into the etiologies of fever
lasting more than 5 days. In this context, prolonged fever
may pose suspicion about specific infectious and non-
infectious pathologic conditions and therefore contribute
to the diagnostic process. However, the question of
whether fever duration is associated with mortality
remains.

Associations between fever characteristics and patient
outcomes have attracted particular interest in recent
years. Fever magnitude has been identified as a significant
determinant of in-hospital or ICU mortality in surgical
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and general ICU patients, and temperatures exceeding
39.3°C to 39.5°C have been associated with higher risk for
death [2-4]. In regard to fever etiology, a recent study
supported the positive effects of temperature increase on
survival of patients with sepsis [5], advocating a more
permissive antipyretic treatment for them.

Fever of long duration can be an indicator of worsened
outcome. Seguin and colleagues [1] identified severe
sepsis and cerebral injury as independent risk factors for
prolonged fever. However, these pathologic conditions
are also among the leading causes of death in adults [6,7]
and therefore could be the underlying causes of both
prolonged fever and increased mortality.

Persistent fever might further be a mediator of
worsened outcome. Fever generally benefits the infected
host by inducing the expression of heat shock proteins,
which protect host cells and regulate immune responses
[8]. However, the febrile response is highly regulated by
endogenous antipyretics, which suppress pro-inflam-
matory cytokine synthesis and control fever magnitude
and duration [9]. Activation of these substances implies
that high or long-lasting fever may aggravate immune
function and be maladaptive, possibly by inhibiting apop-
tosis of immune cells and perpetuating pro-inflammatory
cytokine response [2]. Moreover, elevated temperature
exacerbates brain tissue damage and is associated with
increased in-hospital mortality in neurology/neuro-
surgery ICU patients [10]. Likewise, sepsis or cardio-
pulmonary disorders may decrease tolerance to increased
metabolic demands during the febrile response, render-
ing patients susceptible to severe hemodynamic insta-
bility and hypoxic tissue injury [11]. In these patient
groups, it seems plausible that the longer the duration of
fever, the higher the risk for adverse effects.

On the other hand, could long-lasting fever be
beneficial? The febrile response provides adaptive advan-
tages against infections. Thus, keeping febrile tempera-
tures during the infectious process, which is often of long
duration, is expected to improve host defenses and out-
comes. Schulman and colleagues [12] reported that aggres-
sive fever suppression (acetaminophen administration of
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greater than 38.5°C and cooling blanket application of
greater than 39.5°C) was followed by considerably higher
mortality compared with permissive suppression (the
same interventions of greater than 40°C, 15.9% versus
2.6%, P = 0.06). All febrile patients who died were septic,
and the investigators pointed out that fever suppression
decreased the duration rather than the magnitude of
febrile episodes.

What is the existing evidence about the association
between fever duration and mortality? In contrast to the
findings by Seguin and colleagues [1], previous studies
conducted in general ICU patients by Circiumaru and
colleagues [13] and Peres Bota and colleagues [14]
reported that fever lasting more than 5 days was asso-
ciated with increased ICU mortality (62.5% versus 29.6%
and 67.2% versus 22.4%, respectively, P <0.01). In both
studies, infection was documented in the majority of
cases with persistent fever, whereas non-infectious fever
was of short duration and good outcome. Unfortunately,
the conclusions of both these studies and of the recent
one by Seguin and colleagues [1] should be seen with
caution. First, none of these studies adjusted for
differences in mortality risk among patients, while the
association between fever duration and mortality was not
tested at the multivariate level. Second, a 5-day cutoff
point was used for defining prolonged fever in all studies,
but no rationale for selecting this cutoff point was
provided. Since this cutoff point was arbitrary,
considerably different findings about the association
between fever duration and mortality cannot be excluded
in case other cutoff points had been used.

Treating days with fever as a continuous variable seems
more appropriate for addressing the association between
fever duration and mortality. In this context, two later
studies by Barie and colleagues [2] and Kiekkas and
colleagues [4] reported no significant difference in days
with fever between ICU survivors and non-survivors.
Unfortunately, the first study [2] was limited to surgical
ICU patients, thus the findings cannot be generalized to
medical or trauma admissions. Similarly, patients with
cerebral damage were excluded from the second study
[4], which might also be underpowered to detect signifi-
cant associations between fever duration and outcome.

ICU length of stay may significantly differ among
patients, and this should possibly be taken into con-
sideration when comparing fever duration among
survivors and non-survivors. Laupland and colleagues [3]
calculated fever incidence density, defined as the number
of days with fever divided by total ICU admission days.
Fever incidence density could be used as a complement
to the absolute number of days with fever to allow
comparisons independent from ICU length of stay.

Given that fever duration may vary considerably during
the daytime, overall hours with fever would possibly be a
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more precise measure of fever duration. In addition,
since fever magnitude has been established as a
determinant of mortality, the concept of fever burden
might be even more appropriate for predicting patient
outcome than fever duration alone. Fever burden is the
product of fever duration and magnitude, is estimated as
the area under the curve for the time period that the
patient manifests fever, and has long been used for
comparing the effectiveness of antipyretic treatment [15].

Multicenter cohort studies in the mixed ICU popu-
lation need to be conducted to elucidate the association
between fever duration and mortality by using diverse
measures of fever duration and examining whether any of
them is independently associated with outcome. If such
associations were to be confirmed, experimental studies
would be needed to evaluate whether decreasing fever
duration with antipyretic treatment could affect patient
outcomes.

Abbreviation
ICU, intensive care unit.
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