
Th e report by Egi and colleagues off ers new insight into 

the association between fever and outcome in ICU 

patients with or without sepsis [1].

Fever has been recognized as a hallmark of diseases for 

4,500 to 5,000 years – as mentioned in the Edwin Smith 

papyrus (about 1600 BC), a copy of a much older docu-

ment (3000 to 2500 BC). Later, the Greeks confi rmed the 

Egyptian’s observations as can be seen in the Corpus 

Hippocraticum (fi fth to fourth century BC). However, 

quantifying this observation took another 2,000  years. 

Th is quantifi  cation fi rst required defi ning normal tempera-

ture in humans. John Davy (1790 to 1868), a British 

medical doctor, was probably the fi rst to record tempera-

ture in healthy individuals during his 1816 to 1818 journey 

from England to Ceylon [2]. With the use of a pyrometer, 

French physicist Antoine Becquerel (1788 to 1878) con-

fi rmed in 1835 the normal temperature range in healthy 

people [3].

Fever is due to a number of endogenous molecules able 

to modify the regular temperature. While the activity of 

pyrexin described by Menkin was possibly due to an 

endotoxin contamination [4], the fever-producing sub-

stance from polymorphonuclear leukocytes of Bennett 

and Beeson [5] and the endogenous pyrogen of Atkins 

and Wood [6] were sound candidates, now recognized as 

pyrogenic cytokines. Many infl ammatory cytokines, in-

clud ing IL-1, TNF and IL-6, are pyrogenic. IL-6 is the last 

mediator of the cytokine cascade inducing the produc tion 

of prostaglandin E
2
 that acts on the thermoregulatory 

center within the hypothalamus. It is worth recalling that 

certain chemokines, such as IL-8 and macrophage 

infl am matory protein-1, can induce fever independently 

of any prostaglandin induction [7,8]. Th us, depending 

upon physiological responses, their relative contribution 

to fever could aff ect the effi  ciency of the antipyretic drugs 

that prevent prostaglandin production.

What is the physiological role of fever during infection? 

It is amusing to consider that the demonstration of the 

benefi cial eff ect of fever was fi rst achieved in cold-blooded 

animals. Kluger and colleagues showed that housing 

lizards infected with a bacteria at 42°C allowed them to 

survive, while all died when kept at 34°C [9]. Because 

mice instead undergo hypothermia and fail to maintain 

fever after bacterial infection, the same approach was 

performed. Klebsiella pneumoniae peritonitis infection 

was performed in mice housed at diff erent ambient 

temperatures to allow a core temperature of 37.5 or 

39.7°C [10]. Th e bacterial load was exponential in the 

peritoneal cavity of mice with no fever and was under 

control in mice with fever. All mice with no fever died 

while 50% of those with fever survived. In another perito-

nitis model performed in sheep, the febrile response 

resulted in better respiratory function, lower blood 

lactate concentration and prolonged survival time [11].

In humans, numerous investigators have identifi ed a 

better outcome among patients who displayed fever. For 

example, fever was among the factors associated with a 

decreased mortality in patients with Gram-negative 

bacteremia [12]. Hospitalized elderly patients who had 

community-acquired pneumonia with fever and 

leukocytosis were seven times less likely to die than those 

who did not show these symptoms [13]. Interestingly, in a 

study in which the outcome of sepsis was studied as a 

function of mitochondrial DNA haplogroups, the 

H  haplo group was found among the patients with the 

best survival. In this group, the most extreme core 

temperature observed within the fi rst 24  hours was 

higher than in the non-H haplogroup [14].

In 1995 Shann already warned the medical community 

that the use of antipyretics in sepsis could be detrimental 

[15]. His claim was made with reference to numerous 

experimental animal models of severe infection in which 
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the use of antipyretic drugs was shown to increase 

mortality. Th e work of Egi and colleagues nicely confi rms 

this assertion [1]. It is interesting to point out that when 

the Kaplan–Meier curve is analyzed over 2  weeks, the 

outcome is signifi cantly better among patients with fever 

above 37.5°C and below 39.4°C (the adjusted odds ratio 

for 14 days provides the same statistical signifi cance; 

M Egi and colleagues, personal communication, February 

2012). Because fever occurs early during the survey of the 

patients with sepsis, it makes sense that its eff ect is easier 

to identify within this period. Th e fact that, in contrast, 

high fever in patients without infection appears 

detrimental is also a key observation. In this study only a 

few patients without sepsis received acetaminophen [1]. 

Although there was no statistically signifi cant diff erence, 

still 12.5% of survivors received nonsteroidal anti-

infl ammatory drugs versus 2.8% among the non survivors. 

Altogether, this study illustrates the need to detect as 

early as possible the occurrence of infection among ICU 

patients to consider the use of antipyretic drugs.

Finally, because elevated temperature results in a 

reduction of endotoxin tolerance [16]  – a phenomenon 

that resembles the altered status observed in sepsis 

patients [17] – it would be of great interest to investigate 

whether fever is also associated with a less severe 

immunodysregulation. But let us leave William H Welch 

(1850 to 1934) to conclude. In 1888, he wrote: ‘Th e fever-

producing agents light the fi re which consumes them. It 

is not incompatible with this conception of fever to 

suppose that the fi re may prove injurious also to the 

patients, and may require the controlling hand of the 

physician’ [18].

Abbreviations

IL, interleukin; TNF, tumor necrosis factor.
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