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Review Article

Management of fever in critically ill patients with infection
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Abstract: Body temperature is one of the important vital signs to evaluate the whole-body condition. It is 
common that new examinations or treatments was triggered by hypothermia or fever in critically ill patients. 
In a clinical setting, fever is an important indicator that suggests the presence of infection. However, fever 
in seriously ill patients is caused not only by infection but also by non-infective pathology or multiple 
factors. In critically ill patients, fever may have detrimental effects. It can cause discomfort, increase minute 
ventilation and oxygen consumption, and worsen neurological outcomes. Therefore, antipyretics are usually 
administered. There are two methods for treating febrile patients: administration of an antipyretic drug 
and physical cooling. An antipyretic drug may lower body temperature by decreasing the threshold of body 
temperature control in the hypothalamus. Therefore, antipyretic drugs can decrease body temperature 
both in patients taking sedatives and those not taking sedatives. Sedation should suppress cold reactions, 
and sedation combined with physical cooling should therefore be effective for body temperature reduction. 
However, if the patient is not under sedation, the set point of body temperature does not change, and 
physical cooling may therefore cause a cold reaction such as shivering or vasoconstriction. In that case, it 
would be difficult to lowering body temperature, and oxygen consumption and minute ventilation may 
increase. There is growing evidence regarding the benefits and harmful effects of antipyretics in febrile 
critically ill patients, especially in those with infection. However, there is no definitive conclusion regarding 
antipyretic therapy for febrile critically ill patients. Until results of large-scale randomized trials on the 
effects of antipyretic therapy in critically ill patients are reported, it seems that antipyretic therapy should be 
performed according to each patient’s situation. If the fever itself is within a normal physiological response 
accompanied by compensating changes in vital signs including heart rate and respiratory rate, it might 
be better not to treat the fever. However, if there is decompensation of vital signs including tachycardia, 
tachypnea or patient suffering caused by fever, antipyretics should be used to prevent derangement. In doing 
so, it is necessary to understand the effects of antipyretic drugs and physical cooling on the physiology and 
to use an appropriate method. Since fever and antipyretic therapy may have merits and demerits, routine 
antipyretics triggered by certain body temperature might be better to be avoided.
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Introduction

Body temperature is one of important vital signs to evaluate 
the whole-body condition (1). Body temperature is also 
used for the diagnosis of a ventilator-associated condition 
associated with infection (2) and for the calculation of 
APACHE II score (3). Indeed, it is common that new 
examinations or treatments was triggered by hypothermia 
or fever in critically ill patients (4). In this review, we 
described the accuracy of body temperature measurement, 
the pathophysiology of fever, physiological effect of fever, 
and current evidence regarding the effects of antipyretics 
in critically ill patients, especially those with infection. We 
then, provide an opinion-based recommendation for use of 
antipyretics in patients with infection. 

Measurement of body temperature in critically 
ill patients

The accuracy of body temperature measurement varies 
depending on the measurement site and the method used 
for measurement (Table 1). Therefore, physicians should 
use a measurement site and methods with high reliability 
as much as possible. Temperatures of major organs such 
as the brain, lung, heart, liver, and kidney are important 
for biological activity, and central body temperature 
measurement is therefore recommended (4). At present, the 
gold standard for central body temperature is measurement 
of blood temperature. However, the measurement requires 
insertion of a pulmonary artery catheter. Blood temperature 
therefore cannot be measured in a daily care setting. In 
the guidelines of the American College of Critical Care 
Medicine (ACCM) and the Infectious Diseases Society 
of America (IDSA), measurements of blood temperature, 
bladder temperature, esophageal temperature and rectal 
temperature are recommended because they would more 
accurately reflect deep temperature (4).

Fever in critically ill patients

Fever is thought to be induced through the production 
of prostaglandin E2 and cyclooxygenase 2, stimulated 
by endogenous interleukin (IL)-1 and tumor necrosis 
factor (TNF)-α that are produced in response to extrinsic  
stimuli (5). Thus, fever is an important indicator that 
suggests the presence of infection. In a multicenter 
observational study (FACE study), about 63% of the 
patients who had a body temperature of 38.5 ℃ or 

higher were diagnosed as having sepsis (6). However, 
fever is also a physiological response to non-infective 
pathology (7-11), including surgery, blood transfusion, 
drug administration, acute rejection, acute myocardial 
infarction, cerebral infarction, cerebral hemorrhage, acute 
pancreatitis, malignant tumor and other conditions (Table 2).  
Additionally, it should be noted that fever in seriously ill 
patients sometimes has multiple causes.

Physiological effect of fever

Fever may have detrimental effects such as causing 
discomfort, increasing minute ventilation and oxygen 
consumption, and worsening the neurological outcomes 
(12-14). In post-hoc analysis to assess the independent 
association of fever with ventilator-free days in critically ill 
patients who required mechanical ventilation, a significant 
association was found between fever and mechanical 
ventilator-free days in all of the enrolled subjects (15). 

Laupland et al. conducted a large epidemiological study in 
critically ill patients and showed that increased intensive care 
unit (ICU) mortality was not associated with the presence of 
fever (≥38.3 ℃) but, was associated with high fever (≥39.5 ℃) 
(P<0.001) (16). However, the FACE study showed that body 
temperature ≥39.5 ℃ was associated with increased risk of 
28-day mortality in non-septic patients (P=0.01) but not in 
septic patients (adjusted odds ratio: 0.47, P=0.11) compared 
with body temperature of 36.5–37.4 ℃ (6). Some studies 
have shown such an inverse association between fever and 
mortality in patients with infection (17,18).

Types of antipyretics 

Antipyretic treatments are usually performed in critically ill 
patients. The FACE study showed that antipyretic therapy 
was performed in more than half of septic patients with a 
body temperature of >39.5 ℃ and in approximately one-
third of septic patients with a body temperature of 38.5–
39.4 ℃ (6). It is unfortunate that the benefits and harmful 
effects of antipyretics in critically ill patients, especially 
those in a septic condition, have not been clarified. Indeed, 
current guidelines do not provide any recommendations for 
the use of antipyretics in septic patients who have developed 
fever (4,19).

There are two methods for treating patients with 
fever: administration of an antipyretic drug and physical 
cooling. Non-steroidal anti-inflammatory drug (NSAIDs) 
or acetaminophen are used as antipyretics drugs. Such 
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antipyretic drugs may lower body temperature by 
decreasing the threshold of body temperature control in 
hypothalamus through the inhibitation of prostaglandin E 
production. Therefore, a decrease in body temperature can 
be expected by administration of antipyretics drugs both in 
patients taking sedatives and those not taking sedatives.

Physical cooling is used to cool the body surface in order 
to lower body temperature. Sedation should suppress cold 
reactions (shivering and vasoconstriction), and sedation 
combined with physical cooling would therefore be 
effective for body temperature reduction (20,21). However, 
if the patient is not under sedation, the patient’s set point 
of regulation in body temperature does not change, and 

physical cooling may therefore cause a cold reaction. In that 
case, it would be difficult to lowering body temperature, and 
oxygen consumption and minute ventilation may increase. 

Gozzoli and colleagues reported that physical cooling 
in critically ill patients without sedatives may result in a 
decrease in body temperature of only 0.5 degree and a 
10% increase of oxygen consumption (22). Lenhardt and 
colleagues also reported that physical cooling in non-
sedative volunteers after administration of IL-2 did not 
decrease body temperature but significantly increased the 
incidence of shivering and oxygen consumption compared 
with the use of a blanket (23). These studies suggest that 
physical cooling may promote shivering and increase oxygen 
consumption in patients without sedatives. If the purpose of 
antipyretic therapy is to make patients comfortable and to 
decrease oxygen consumption, it might be better to avoid 
physical cooling in patients who are not taking sedatives.

Conflicting evidence regarding antipyretics in 
critically ill patients

Since fever may result in reduced bacterial growth, 
promotion of the synthesis of cytokines, antibodies, and 
activation of neutrophils, macrophages and T cells (24-26),  
fever could be considered to be a protective host 
response against infection. In this regard, lowering body 
temperature by using antipyretics may be undesirable 
for patients with sepsis because of suppression the febrile 
response, which has been suggested by various animal 
and human studies to inhibit the activity of viruses and 
bacteria (24-26). Schulman et al. conducted a randomized 
controlled trial (RCT) in trauma patients to compare 
aggressive antipyretic therapy (>38.5 ℃: administration of 
acetaminophen, >39.5 ℃: physical cooling) and permissive 
approach (>40 ℃: administration of acetaminophen with 
physical cooling). Mean body temperature in the aggressive 
group was significantly lower than that in the permissive 
group (36.7 vs. 37.8 ℃, P=0.006). At the time of their first 
interim analysis, six patients in the aggressive antipyretic 
group had died (6/44=13.6%), whereas there was only 
one death in the permissive group (1/38=2.6%) (odds 
ratio: 7.14, P=0.06). Their study was then stopped due 
to safety concerns. There was no significant difference in 
the incidence of infection between the aggressive group  
(4±6/person) and the permissive group (3±2/person) (P=0.26); 
however, the amount of antimicrobial use was significantly 
decreased in the permissive group (P=0.007) (27). There 
have also been studies showing the possibility of harm of 

Table 1 Body temperature measurement in critically ill patients

Sites of measurements Notes

Central body temperature

Blood Considered as gold standard; need 
to use a pulmonary artery catheter

Rectal or esophageal Not suitable for long-term use; high 
accuracy

Bladder Easy to use in patients with a 
bladder catheter; high accuracy

Tympanic Accuracy depends on the providers

Peripheral body temperature

Axillar Accuracy depends on the providers

Skin or peripheral vessel Result may be influenced by ambient 
temperature

Table 2 Non-infectious causes of fever

Organs Possible non-infectious causes of fever

Central nervous system Cerebral infarction, cerebral 
hemorrhage, subarachnoid hemorrhage

Cardiovascular system Myocardial infarction, pericarditis

Respiratory system Pulmonary infarction, atelectasis, ARDS

Digestive system Ischemic enteritis, gastrointestinal 
bleeding, pancreatitis, hepatitis, 
cirrhosis, adrenal insufficiency

Vascular Deep vein thrombus

Other Drug fever, contrast agent, malignant 
tumor, transfusion, rejection, surgery

ARDS, acute respiratory distress syndrome.
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antipyretics (28) and suggesting not to use it in the patients 
with infection (29,30). Antipyretic drugs also have side 
effects such as gastrointestinal disorders, hepatic disorders, 
and kidney disorders (31). Furthermore, administration 
of antipyretics is not a cheap procedure. There has been a 
report that 10,000–30,000 dollors was spent in an 18 beds 
ICU for 1 year on antipyretic therapy (32).

In contrast to above-described studies, there have 
been several studies supporting the use of antipyretics 
in critically ill patients with infection. Schortgen et al.  
conducted a multicenter randomized trial in 200 patients 
with sepsis  requiring vasopressor administration, 
mechanical ventilation and sedation to compare physical 
cooling for the first 48 hours after ICU admission and 
no physical cooling. The physical cooling in this cohort 
significantly decreased body temperature (36.8±0.7 vs. 
38.4±1.1 ℃; P<0.01), increased recovery from shock 
(P=0.02) and reduced 14-days mortality (19% vs. 34%, 
P=0.01) (33). There was no significant difference between 
ICU mortality (35% vs. 43%) or hospital mortality rate 
(43% vs. 48%) between the two groups. Since all of the 
patients in that study were sedated patients, the results of 
that study cannot be generalized to patients who are not 
sedated.

The HEAT study was a multicenter randomized trial 
in 700 intensive care patients suspected to be infected that 
was carried out to compare the effects of acetaminophen 
administration with a placebo in patients with a body 
temperature >38 ℃ (34). Acetaminophen or the placebo 
was administered for a median of eight or nine times per 
patient. The mean body temperature decreased by 0.28 ℃ 
in the acetaminophen group (37.0 vs. 37.3 ℃, P<0.001). 
The number of ICU-free survival days at day 28 was 
increase in the acetaminophen group (median: 23 vs. 22 
days, P=0.07), but the difference was not significant.

Recent meta-analysis to assess the impact of 
antipyretic therapy on mortality in critically ill 
septic adults

Drewry et al. recently reported the results of their updated 
meta-analysis to examine the impact of antipyretic therapy 
on mortality in critically ill septic adults (35). They searched 
the literature through February 2016 and included eight 
randomized studies on septic patients (1,507 patients). 
Most of the studies in that meta-analysis were not designed 
primarily to evaluate the clinical effect of fever treatment 
and some of the RCTs had a middle to high risk of bias. 

They reported that antipyretic therapy did not reduce 28-
day/hospital mortality and did not change shock reversal 
or acquisition of nosocomial infections. These results are 
consisted with the results of another meta-analysis (36). 
It should be noted that the studies also varied in terms 
of the type of antipyretic interventions and the target 
body temperatures. In this regard, it is required caution 
to interpret the results of these meta-analysis since there 
have been studies suggesting that the effects of antipyretic 
drug and physical cooling might be differed (6,37) and that 
the effect of antipyretic drugs is different at different body 
temperatures (38).

How should we use antipyretics in septic 
patients?

As mentioned above, there is no definitive conclusion for 
antipyretic therapy in febrile critically ill patients. Until 
results of large-scale randomized trials examining the effect 
of antipyretic therapy in critically ill patients are reported, 
it seems that antipyretic therapy should be performed 
according to each patient’s condition. If patient has fever, 
possible causes including infection etiology and non-
infection etiology should be examined, specimens should 
be collected from the suspected foci and a blood culture 
should be performed, and treatment with antibiotics 
should be started if necessary. If the fever itself is within 
the normal physiological response accompanied by 
compensating change of vital signs including heart rate and 
respiratory rate, it might be better not to treat the fever. 
However, if there is decompensation of vital signs including 
tachycardia, tachypnea or patient suffering caused by 
fever, antipyretics should be used to prevent derangement. 
In doing so, it is necessary to understand the effects of 
antipyretic drugs and physical cooling on physiology and 
to use an appropriate method. Since fever and antipyretic 
therapy may have merits and demerits, routine antipyretics 
triggered by certain body temperature might be better to 
be avoided.
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