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Fever during septic shock, friend or foe?
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Fever is a natural response to infection in humans as well
as in other mammals. Fever stimulates the effectiveness of
the immune system during infection thereby improving the
possibilities for combating the infections. Fever is however
not without costs. Fever in humans and other mammals is
associated with increased metabolic demand. A rise of 1%
in body temperature requires around a 10% increase in
metabolism. Hypothermia decreases the metabolic demands
and has an organ protective function. Sepsis is defined as a
life-threatening organ dysfunction caused by a dysregulated
host response to an infection. It might therefore be possible
that hypothermia has an organ protective function and the
survival benefit in sepsis and septic shock. This has been
discussed for years without the existence of a randomized
controlled trial until the study by Itenov ez al. (1).
Hypothermia has been protective in some conditions,
but harmful in other circumstances. Following cardiac
arrest hypothermia is widely used to protect the brain
from hypoxic injury. During cardiac surgery with
cardiopulmonary bypass hypothermia is induced to protect
the organs. Following major trauma huge efforts have been
made to prevent hypothermia which is part of the lethal
triad coagulopathy, metabolic acidosis and hypothermia.
There is no perfect animal model for human sepsis. In
critically ill patients, the systemic inflammatory response to
a severe infection consists of a pro-inflammatory response
followed by an anti-inflammatory phase. In most animal
studies the animals are exposed to a single intervention?
And only the pro-inflammatory response is studied. In
addition infusion of endotoxin, not live bacteria is most
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often used to produce the pro-inflammatory response with
organ dysfunction. In these animal models many anti-
inflammatory drugs have improved survival and reduced
organ dysfunction. When these immune modulating drugs
have been used in septic patients, the results have been
disappointing. Since the 1980 immune modulatory drugs
have been investigated in large randomized trials without
any beneficial effect in septic patients (2).

In the Introduction to the study by Itenov ez al. (1),
they also described how hypothermia protected animals
for sepsis in different studies. It would be fair to say that
the animals were protected from endotoximia with organ
dysfunction as endotoxin in a single hit model without live
bacteria were used.

Fever is produced by the release of endogenous pyrogens
such as the cytokines IL-6. In spite of the costs in form
of increased metabolism, vasodilatation and tachycardia
is the ability to produce fever in response to infection is
preserved in all mammals, birds, fish and even in reptiles
during millions of years of evolution. Cold blooded animals
raise their body temperature in response to infection by
seeking a warmer environment. In classical animal studies
performed 40 years ago, it was shown that infected lizards,
who were allowed to develop fever survived whereas animals
prevented from developing fever died (3).

Similarly preventing the development of fever by the use
of antipyretic drugs in bacterial infected animals increased
mortality dramatically. The use of antipyretic drugs also
increased mortality in critically ill patients (3,4).

Fever stimulates the immune system, especially the
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cell mediated immunity which is depressed during sepsis.
Fever increases the activity of granulocytes, macrophages,
T-lymphocytes as well as natural killer cells.

In the study by Itenov et al., 436 patients with septic
shock were randomized to 24 hours of hypothermia (32-34
°C) followed by 48 hours of normothermia (36-38 °C) or
usual treatment (1).

Although not blinded the authors tried to control for
most confounders in the design. The investigators were
blinded to the intervention when analyzing data. However,
as the authors point out themselves one important aspect
was not controlled in both groups: the use of sedation.
Recent years focus has been to minimize sedation in
critically ill patients undergoing mechanical ventilation (5).
In the intervention group receiving hypothermia patients
received more sedation compared to the control group
receiving standard care with respect to temperature and
sedatives. Potentially deeper levels of sedation could
have harmed patients and masked a positive effect of
hypothermia. Although this seems unlikely the investigators
could have controlled the effect of sedation by offering the
same level of sedation in both arms of the present trial.

The authors should be praised for performing this
important study which was terminated due to futility.
The mortality in the hypothermia group was 44.2% as
compared to 35.8% in the controlled group (P=0.07). The
hypothermia group was more often treated with vasoactive
drugs and mechanical ventilation. No subgroup benefited
from hypothermia, and the authors concluded that patients
with septic shock should not be treated with hypothermia.
In this way the ability to produce fever in response to an
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infection developed in millions of years of evolution proved
to be the winner.
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