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Fever occurs commonly in patients admitted to the neurocritical care unit. An increase 
in the body temperature is known to have deleterious effects on patients with acute 
nervous system injury and in most cases is associated with an increase in mortality and 
morbidity of these patients. There are multiple causes of fever in these patients. Due 
to the potentially devastating effects of fever in patients with cerebral diseases, it war-
rants treatment in every case. In all patients with acute cerebral damage, treatment of 
fever and maintenance of euthermia is important to obtain a better functional recov-
ery and to limit any further secondary insult to the brain. This review highlights the 
etiology and pathophysiology of fever in neurocritical care unit patients, the effects 
on various organ systems and associated systemic complications, and the evaluation 
and different therapeutic options available for the management of fever in this patient 
subset.
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Introduction
An increase in the body temperature is often encountered in 
intensive care unit (ICU) patients, and is often the first sign of 
a more serious, potentially dangerous underlying pathology.1 
There are several causes for this increase in the temperature, 
and it may be of infectious or noninfectious origin. Regardless 
of the cause, the increase in the core body temperature beyond 
a certain point leads to cellular, organ-specific, and systemic 
complications, which puts the patient at risk of increased mor-
tality and morbidity.2 This review aims to outline the patho-
physiology and etiology of fever in the neurocritical care unit.

What Is Fever?
Fever, from the Latin word febris, meaning heat, and  pyrexia, 
from the Greek word pyr, meaning fire, is an abnormal increase 
in the body temperature. Normal core body  temperature is 
often considered to be 37±1°C in healthy  individuals.3,4 An 
increase in the temperature beyond this point is commonly 
encountered in intensive care practice, affecting more than 
two-thirds of all patients.5 Fever or pyrexia is a physiological 
response to stress that is regulated through pyrogenic and 
antipyretic pathways in the body, and is a result of an eleva-
tion in the hypothalamic set point. The term hyperthermia, 

although often interchanged with pyrexia, refers to a patho-
logical process that is not associated with an increase in the 
hypothalamic set point.6

To establish a diagnosis of fever, a measurement of cen-
tral temperature in critically ill patients to approximate 
core body temperature is recommended. Central measure-
ment sites include the pulmonary artery, urinary bladder, 
esophagus, and rectum. Although these provide the most 
accurate values, in routine clinical practice, peripheral sites 
such as the tympanic membrane, mouth, and axilla are often 
used. A recent analysis showed that compared with central 
temperature estimation, peripheral thermometers had a 
 sensitivity of 64% and a specificity of 96% for the detection of 
fever.7 A temperature greater than 38°C is used as the cutoff 
for pyrexia,8 with the caveat that a lower threshold should 
be employed for immunocompromised patients. Hyperther-
mia is usually a diagnosis of exclusion, with temperatures 
exceeding 41°C, and not responsive to antipyretic medication 
(►Table 1).

Pathophysiology
An increase in the core body temperature is a common 
response to stress, and occurs via several mechanisms. The 
hypothalamus is the primary regulator of body temperature 

J Neuroanaesthesiol Crit Care 2019;6:275–283

Published online: 2019-11-20

http://orcid.org/0000-0001-9361-0833


276

Journal of Neuroanaesthesiology and Critical Care Vol. 6 No. 3/2019

Fever in Neuro ICU Chavali et al.

in humans, and one of its areas—the organum vasculosum of 
the lamina terminalis (OVLT), located in the anterior hypo-
thalamus at the anteroventral end of the third ventricle—is 
especially involved in the regulation of the febrile response.9 
The OVLT is a highly vascular circumventricular structure, 
and as such, is devoid of the blood–brain barrier (BBB). Stim-
ulation of the OVLT leads to release of prostanoids such as 
prostaglandin E2 (PGE2), which acts on the preoptic nucleus 
of the hypothalamus leading to lowered firing rates of warm 
sensitive neurons, with a net increase in the core body tem-
perature.10 In normal conditions, decreased firing of warm 
sensitive neurons in cold temperatures leads to activation 
of heat gaining mechanisms, and prevention of heat loss via 
piloerection, shivering, vasoconstriction, etc.

The febrile response is believed to be a protective response 
to infections,11 and studies have shown that the ability to 
mount a febrile response may be predictive of better out-
comes in infectious fever, as compared with patients who 
could not mount such a response.12 It is thought that elevated 
core body temperatures inhibit reproduction of infectious 
pathogens, which show optimal replication at temperatures 
below 37°C. In contrast to this phenomenon, a nonpyrogenic 
fever is not thought to be of any physiological benefit.

Effects of Fever on Miscellaneous Organ 
Systems
There are several proposed mechanisms to explain the del-
eterious effects of a pyrexia response, some of which are as 
follows:

 • Cellular  damage Hyperthermia causes direct cellular 
damage, inhibiting transmembrane transport proteins 
and affecting membrane stability. Disruption of trans-
membrane ion channels leads to accumulation of intracel-
lular calcium and sodium, leading to edema and activation 
of apoptotic pathways. DNA synthesis is inhibited for a 
sustained length of time following pyrexia, and the nucle-
ar matrix shows damage even at 40°C.13

 • Local  effects Hyperthermia leads to an increase in the 
levels of pro- as well as anti-inflammatory cytokines such 
as IL-6, IL-1, and INF, which trigger rapid changes in local 
organ vasculature such as capillary dilatation, stasis, and 
extravasation, even after approximately 30 minutes of 
temperatures > 40°C.14

 • Systemic effects are enumerated in ►Table 2 and central 
nervous system (CNS)  effects are depicted in ►Fig. 1.

Excitotoxicity  This is the process by which cell dam-
age occurs as a result of excessive exposure to excitatory 

neurotransmitters, such as glutamate and glycine, which 
lead to increased intraneuronal calcium influx and stimulate 
apoptosis. It has been seen that glutamate and glycine levels 
are significantly higher in hyperthermic patients with acute 
ischemic stroke, and the degree of hyperthermia appears to 
correlate with infarct size.23

Blood–brain barrier disruption Under normal condi-
tions, the BBB is a vascular unit that consists of extremely 
tightly packed endothelial cells, preventing flux of large 
 molecules into the brain. Permeability of the BBB varies 
with changes in temperature, allowing increased substance 
flux at temperatures exceeding physiological  values.24 This 
increase in BBB permeability is thought to be the major 
causative factor for the development of cerebral edema in 
pyrexia.

Table 1  Classification of fever

Normal temperature 37–38°C

Low-grade fever 38.1–39°C

Moderate-grade fever 39.1–40°C

High-grade fever 40.1–41°C

Hyperpyrexia >41.1°C

Table 2  Systemic effects of fever

Gastrointestinal 
tract15,16

Hyperthermia leads to increased gut 
bacterial translocation, and increased 
bowel wall permeability, which may 
lead to an increased incidence of 
multiorgan dysfunction—possibly due 
to reduced GI blood flow

Renal17 Hyperthermia leads to a reduced glo-
merular filtration rate and increased 
concentrations of plasma urea and 
creatinine

Musculoskeletal Hyperthermia leads to rhabdomyoly-
sis which may exacerbate AKI

Cardiovascular18,19 Initially, hyperthermia leads to 
increased cardiac output, possibly 
due to vasodilation. Fragmentation of 
myocardial fibers leads to an increase 
in Troponin-I levels

Hepatic20 At higher temperatures, ALT and AST 
levels are found to be elevated, and 
significant hepatocellular damage 
may be seen

Hemostasis21,22 Upto 50% patients with hyperthermia 
develop some form of coagulopathy, 
demonstrating thrombocytopenia, 
increased clotting time due to inhi-
bition of platelet aggregation, and 
spontaneous bleeding

Abbreviations: AKI, acute kidney injury; ALT,  alanine transaminase; AST,  
aspartate transaminase; GI, gastrointestinal.

Fig. 1 Effects of hyperthermia on central nervous system.
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Changes in cerebral blood flow and cerebral  metabolic 
rate (CMRO2) Changes in both CBF and CMRO2 are seen with 
changes in the core body temperature, but the exact mecha-
nism of these changes remains unclear. Studies have shown 
that CBF changes by approximately 6 to 7% for every 1°C 
change in the temperature,25 but CBF has been seen to fall 
below baselines when temperatures exceed 40°C, implying 
uncoupling of cerebral blood flow with perfusion pressures. 
This uncoupling may lead to subsequent vascular dilatation 
and exacerbate existing intracranial hypertension, leading to 
increased cerebral edema.

Manifestations
Persistent neurological deficits following a sustained peri-
od of hyperthermia > 40°C following heat stroke have been 
described previously. The most common manifestation of 

persistent neurodeficit is cerebellar dysfunction,26 followed 
by basal ganglia dysfunction, which appears to be due to 
selective destruction of Purkinje cells abundant in these 
areas.27 Ataxia, dysarthria, and disorders of coordination may 
be the most common presenting symptoms.28 Damage to the 
cerebral cortex, brainstem, spinal cord, and peripheral nerves 
is unusual. Symptoms are usually bilateral, and improvement 
may be seen after an extended period of time, usually weeks 
to months.

Etiology of fever has been described as below (►Fig. 2).
The differential diagnosis of fever in neuro ICU is elaborat-

ed below (►Fig. 3).

Infection Associated Fever
Most episodes of fever in the intensive care setting are 
due to infectious causes, and are usually broadly divided 
into whether they are acquired within the community, or 
in the hospital. Hospital-acquired infections are defined 
as infections manifesting 48 hours or more after admis-
sion.29 Community-acquired infections are usually lower 
respiratory tract infections such as pneumonia and bron-
chitis, typically caused by Streptococcus pneumoniae, and 
viral pathogens.30 In contrast, hospital-acquired respirato-
ry infections are usually ventilator-associated pneumonias 
(incidence around 15%), caused by gram-negative bacilli 
and fungal pathogens.

Another common etiology of infectious fever is urinary 
tract infections. Patients admitted with urinary tract infec-
tions (UTIs) usually present with high fever and other signs 
of sepsis. UTI that develops in the ICU is a result of biofilm 
formation on indwelling urinary catheters (catheter asso-
ciated urinary tract infection [CAUTI] incidence around 
40–45%), and Pseudomonas aeruginosa is the most common-
ly implicated organism.31 Any infection involving the urinary 
tract or abdomen may subsequently enter the bloodstream 
(incidence of 1.5–2.0%), leading to disseminated sepsis. Risk 
factors for developing bloodstream infections are extremes 
of age, diabetes, indwelling vascular catheters (central line 
associated blood stream infection [CLABSI] incidence around Fig. 2 Etiology of fever.

Fig. 3 Differential diagnosis of fever in neurointensive care unit.
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10–15%), and other comorbidities such as renal failure and 
cancer.

An important consideration in the neurointensive care 
setting is fever caused by central nervous system infections, 
such as encephalitis, meningitis, or epidural abscesses. CNS 
infections have been reviewed comprehensively elsewhere, 
and present with the classical triad of fever, neck stiffness, 
and altered sensorium.

Noninfectious Fever
Unexplained fever due to noninfectious causes may be more 
common in the neurointensive care unit than other critical 
care settings. Noninfectious pyrexia has been seen to start 
early, less than 72 hours after admission, and may remain for 
several days following admission. Paroxysmal sympathetic 
hyperactivity (PSH) consists of periodic episodes of increased 
heart rate and blood pressure, sweating, hyperthermia, and 
motor posturing, often in response to external stimuli. It is 
an important cause of noninfectious fever in neurointensive 
care unit. It is a diagnosis of exclusion and it is important to 
identify the risk factors and alleviate them as it is often asso-
ciated with worse outcomes.

In a study by Rabinstein et al,32 nearly one-third of patients 
had fever with no identifiable cause other than the primary 
brain injury. Fever was found to be significantly more fre-
quent in patients with subarachnoid hemorrhage (SAH), and 
was associated with the development of symptomatic vaso-
spasm. Fever has been reported in between 50 and 80% of 
all patients presenting with SAH within the first week, with 
extravasation of blood into cerebrospinal fluid (CSF) trigger-
ing the febrile response. Higher-grade SAH are associated 
with increased incidence of fever, which appears to be an 
independent predictor of mortality and morbidity in this 
patient population. Interestingly, maintaining euthermia fol-
lowing SAH has been seen to lead to improved outcomes and 
remains an interesting area for further research.33

In patients with traumatic brain injury (TBI), pyrexia 
within the first week following trauma has been seen to be 
associated with increased ICP, ICU stay, as well as increased 
mortality and morbidity.34 Aggressively instituting hypo-
thermia in prehospital as well as intensive care settings, 
although of theoretical benefit, has not been seen to improve 
outcomes following TBI—it may actually lead to an increased 
rate of infections and hemodynamic complications.35 Hence, 
in cases of TBI, hyperthermia needs to be corrected aggres-
sively, but hypothermia is to be avoided.

Fever is also commonly encountered in patients with acute 
spinal cord injury, which is thought to be caused by thermo-
regulatory dysfunction. Damage to the spinal cord leads to 
disruption of both ascending sensory and autonomic path-
ways, which may manifest as impaired vasomotor respons-
es to environmental temperature in the acute phase.36 In 
addition, patients with spinal cord injury are prone to other 
 causes of noninfectious pyrexia such as deep venous throm-
bosis, and pulmonary embolism.

In patients presenting with acute stroke, fever appears 
to be an independent predictor of worse outcomes, as well 

as stroke severity.37 Similar to TBI, there has been an inter-
est in the therapeutic application of hypothermia in patients 
with stroke for its perceived neuroprotective effects, but till 
date, no clinical trial has shown strong evidence to support 
this theory.38 In patients with hemorrhagic stroke, persistent 
fever has been shown to be associated with worse out-
comes.39 Hence, temperature management remains a vital 
part of management in patients presenting with all types of 
strokes.

Hyperthermia Syndromes in the 
Neurointensive Care Unit
These are conditions with various causative factors that ter-
minate in fever as the common presenting symptom. The 
various hyperthermia syndromes are summarized as below 
(►Table 3).

This article will focus on the syndromes more likely to be 
encountered in the neurointensive care setting.

Neuroleptic malignant  syndrome  (NMS) is a rare and 
potentially lethal reaction typically associated with the use 
of dopamine antagonist therapy. The incidence is believed to 
be 0.5 to 1% of all patients treated with antipsychotics, with 
a range of 0.03 to 3% for patients treated with convention-
al antipsychotics.40 NMS is diagnosed based on history and 
physical evaluation, with most patients experiencing symp-
toms between 14 and 30 days after exposure to a causative 
drug.41 The underlying mechanism is still a matter of debate, 
but a sudden reduction in central dopaminergic activity 
due to D2 receptor blockade within the nigrostriatal, hypo-
thalamic, and cortical pathways explains the characteristic 
clinical triad of fever, muscle rigidity, and altered mental sta-
tus. Autonomic symptoms that may occasionally accompany 
this disease may be explained by sympathoadrenal hyperac-
tivity due to disorders of regulatory proteins. Typical labo-
ratory findings include elevated creatinine phosphokinase 
(CPK) due to rhabdomyolysis, metabolic acidosis, and iron 
deficiency.

Serotonin  syndrome may be triggered by the use of 
serotonergic drugs and overactivation of central as well 
as peripheral serotonin receptors—5HT-1A and 5HT-2A.42 
Symptoms can occur due to therapeutic dosing, overdose, or 
interaction between two different serotonergic drugs acting 
by different mechanisms and usually begin within 24 hours 
of dose adjustments or alterations to drug regimen. Sero-
tonin syndrome is characterized by autonomic hyperactivity, 

Table 3  Hyperthermia syndromes in neuro intensive care 
unit

Neuroleptic 
malignant 
syndrome

Serotonin 
syndrome

Malignant 
catatonia

Anticholinergic 
overdose

Heat stroke Malignant 
hyperpyrexia

Parkinsonism—
hyperpyrexia 
syndrome

Sepsis Thyrotoxicosis
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neuromuscular abnormalities such as peripheral hyper-
tonicity and truncal rigidity, altered mental status, and 
fever—these form part of the Hunter Serotonin Toxicity Cri-
teria (HSTC), when present in addition to serotonergic agent 
intake.43 Laboratory findings are nonspecific and include 
leukocytosis, low bicarbonate levels, elevated creatinine, and 
elevated transaminases. Serum serotonin concentrations do 
not appear to correlate with severity.

Malignant catatonia is a serious neuropsychiatric condi-
tion that has become less common following the use of mod-
ern antipsychotic drug therapy. It is thought that malignant 
catatonia and NMS follow a similar course, which involve 
reduced dopaminergic activity within the frontal–subcorti-
cal circuitry, suggesting that NMS may be viewed as a form 
of drug-induced malignant catatonia.44 The course of the dis-
ease involves progressive hyperthermia, autonomic dysfunc-
tion, impaired consciousness, and catatonia. A prodromal 
phase lasting approximately 2 weeks is seen in most cases, 
involving insomnia, anorexia, and emotional instability, fol-
lowed by a phase of intense motor excitement which may 
be interrupted by periods of catatonia and rigidity. Electro-
convulsive therapy has been described as being the preferred 
therapeutic modality for malignant catatonia caused by a 
major psychiatric illness.45

Parkinsonism hyperpyrexia syndrome is a serious com-
plication seen following the reduction or cessation of anti-
parkinsonian drug therapy, especially levodopa, or other 
triggering factors such as intake of additional neuroleptic 
medication or dehydration.46 Similar to NMS, the  underlying 
mechanism appears to be sudden suppression of cen-
tral dopaminergic activity, which typically starts between 
18 hours and 7 days of the triggering insult, and peaks at 
72 to 96 hours. Patients become rigid and progress to an 
immobile state, with accompanying pyrexia, impaired con-
sciousness, and autonomic dysfunction. Blood investigations 
may show leukocytosis, increased creatine kinase, and meta-
bolic acidosis. Early identification and diagnosis are keys, and 
antiparkinsonian medications which have been discontinued 
should be administered immediately.

Drug fever, a diagnostic dilemma, can occur several days 
after the initiation of the drug, can take several days to sub-
side after discontinuation of the drug, and can produce high 
fevers (i.e., >38.9°C [102°F]) without other signs. It is again a 
diagnosis of exclusion. Drug fever has multiple mechanisms, 
which are incompletely understood. It can be broadly classi-
fied as below (►Table 4).

Investigations
A complete review of history and clinical examination are 
essential whenever a patient develops a new-onset fever in 
the ICU. Blood cultures should be sent immediately, since 
mortality is high without early treatment and clinical find-
ings alone cannot exclude bacterial infection.47 The following 
cultures (►Table 5) may also be indicated, based on clinical 
assessment.

Table 4  Classification of drug fever with the offending agents

Hypersensitivity 
reactions

1. Anticonvulsants—aromatic anticon-
vulsants—carbamazepine, phenyto-
in, phenobarbital, primidone

2. Minocycline
3. Other antimicrobial agents—

beta lactams, sulfonamides, 
nitrofurantoin

4. Allopurinol
5. Heparin

Altered ther-
moregulatory 
mechanisms

1. Exogenous thyroid hormone
2. Drugs with anticholinergic activity—

tricyclic antidepressants, atropine, 
antihistamines,  phenothiazines, 
butyrophenone tranquilizers

3. Sympathomimetic agents—amphet-
amines, cocaine

Reactions that are 
directly related to 
administration of 
the drug

1. Paraldehyde
2. Pentazocine
3. Routine vaccinations
4. Pyrogenic contamination in intrave-

nous fluids
5. Amphotericin B
6. Bleomycin

Reactions that are 
direct extensions 
of the pharmaco-
logic action of the 
drug

1. Chemotherapy for solid tumors, 
lymphomas, and leukemias

2. Antibiotic chemotherapy—Jarisch–
Herxheimer reaction

Idiosyncratic 
reactions

Malignant hyperthermia
Neuroleptic malignant syndrome
Serotonin syndrome
Glucose-6-phosphate dehydrogenase 
deficiency patients prescribed pri-
maquine, quinine, sulfonamides
Uncoupling oxidative phosphoryla-
tion—salicylate poisoning

Table 5  Culture and sensitivity indicated for investigation

Sputum culture  • New sputum production
 • Change in color or volume of sputum
 • New infiltrate on chest X-ray
 • Increased respiratory rate
 • Decreased oxygenation/increasing FiO2

 • Increasing ventilatory support

Urine culture  • Indwelling urinary catheter
 • Recent genitourinary surgery or trauma
 • Neutropenia

CSF culture  • Suspected CNS infection—meningeal 
signs, headache, and fever

Catheter tip  • Suspicion of catheter-related blood-
stream infection

 • Erythema or purulence around the 
catheter insertion site

Abbreviations: FiO2, inspired fraction of oxygen; CNS, central nervous 
system; CSF, cerebrospinal fluid.
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Imaging
Chest imaging Chest X-rays are inexpensive and easily per-
formed at the bedside. It may help in the detection of a new 
or progressive pulmonary infiltrate, or identify a respiratory 
source of fever other than pneumonia.

Abdominal  imaging Indicated for patients with a histo-
ry suggestive of intra-abdominal pathology, such as recent 
abdominal surgery, patients with localized abdominal ten-
derness, palpable abdominal masses, or absent bowel sounds, 
and no alternative source has been identified.

Sinus  evaluation Evaluation for sinusitis is appropriate 
for mechanically ventilated patients who have purulent nasal 
discharge, with no other identifiable cause for fever. Also, 
patients with nasogastric or orogastric tubes in situ, with 
periorbital edema, headache, and purulent nasal discharge, 
should be considered for sinus imaging.

Laboratory studies A variety of blood investigations may 
be ordered, based on history and clinical suspicion. In patients 
with abdominal pain, serum transaminases, bilirubin, alkaline 
phosphatase, amylase, and lipase measurements may be indi-
cated. Thyroid-stimulating hormone (TSH), T3, and T4 levels 
should be drawn if thyroid storm is suspected. More specifi-
cally, if an infectious etiology of fever is suspected, apart from 
cultures, several biomarkers for the diagnosis of sepsis may be 
considered, and are tabulated below (►Table 6).

Management options may be divided broadly into phar-
macological and nonpharmacological measures (►Fig. 4).

Pharmacological Measures
The primary site of action of antipyretic medications is the 
hypothalamic thermoregulatory center. Through their action 

on cyclooxygenase (COX) enzymes involved in the arachidon-
ic acid pathway, these drugs inhibit the synthesis of endog-
enous pyrogenic substances such as prostaglandin E2, which 
are released in response to inflammation and other physio-
logical stress.54

Acetaminophen is a peripheral COX enzyme inhibi-
tor that is metabolized by cytochrome p450. This in turn 
inhibits cyclooxygenase activity and demonstrates strong 
antipyretic properties. It is metabolized in the liver and 
caution should be exercised in patients with underlying 
hepatic dysfunction. Ibuprofen is a nonsteroidal anti-in-
flammatory (NSAID) agent that has antipyrexial proper-
ties, although its effects on patients with acute brain injury 
need further evaluation.55 A study demonstrated that infu-
sion of diclofenac sodium, another NSAID medication, was 
effective at reducing fever in patients with acute brain inju-
ry without increase in the incidence of adverse effects.56

There are conflicting data about the use of antipyretics in 
febrile ICU patients—administration of NSAIDs or acetamino-
phen for fever control in septic patients was associated with 

Table 6  Laboratory studies performed for investigation of fever

Test Rationale Advantage Disadvantage

C-reactive protein48  • Complement activator, macro-
phage activator

 • Inexpensive
 • Widely available
 • Rapid decrease in serial levels, 

may indicate response to 
therapy

 • Nonspecific
 • May not distinguish 

between infectious and 
noninfectious causes

Erythrocyte sedimenta-
tion rate (ESR)49

 • Increases with inflammation, 
due to increased levels of 
fibrinogen

 • Inexpensive
 • Widely available

 • Nonspecific
 • Affected by multiple 

pathologies

Procalcitonin (PCT)50,51  • Synthesized by parafollicular 
C cells in thyroid, but also 
produced in the lungs and GIT 
during sepsis

 • Levels peak rapidly after expo-
sure to endotoxins

 • Can distinguish between bac-
terial and noninfectious causes

 • Rapid results

 • Expensive
 • No consensus regarding 

cutoff values
 • Questionable value in 

diagnosis of fungal or viral 
disease

Proadrenomedullin52,53  • Produced from the same 
molecule as adrenomedul-
lin, which is a vasodilator 
produced during physiological 
stress by a variety of tissues

 • Can distinguish sepsis from 
SIRS

 • Levels increase even in local-
ized infections

 • Predictive of mortality

 • Expensive
 • Not widely available

Fig. 4 Management options for fever.
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increased 28-day mortality in one study,57 while another 
study showed that patients receiving acetaminophen had 
lower in-hospital mortality (10 vs. 20%) than those who did 
not.58 Another recent study of critically ill patients with fever 
thought to be secondary to infection reported that compared 
with placebo, IV acetaminophen administered until resolu-
tion of fever, cessation of antibiotics, ICU discharge, or death 
did not increase the number of ICU-free days.59 In addition, 
mortality was unaffected by acetaminophen. If antipyretic 
therapy is deemed to be necessary, acetaminophen rather 
than NSAIDs appears to be preferred by most clinicians.

Nonpharmacological Measures
External  cooling can be used to reduce body temperature 
by enhancing core body heat loss.60 Hyperthermia is gener-
ally most effectively managed by external cooling methods 
employing evaporation and convection. The ability of this 
modality to lower core temperature in febrile patients may 
be limited, since it causes cutaneous vasoconstriction as well 
as shivering. When cutaneous vasoconstriction is induced, 
reduction in cutaneous heat loss may lead to core body tem-
perature being maintained.

Shivering not only impedes the cooling process, it also 
imposes an additional metabolic load on the patient—dou-
bling oxygen consumption, increasing carbon dioxide pro-
duction, and stimulating the sympathetic nervous system. 
To avoid this, attempts to suppress the shivering response by 
administration of various sedative, analgesics, and anesthetic 
medications may be used.61

Regarding evidence for the use of external cooling, in a tri-
al of external cooling in patients with septic shock, reduction 
in vasopressor consumption and 14-day mortality was seen 
in the intervention group (19 vs. 34%) although this differ-
ence in the outcome was not sustained.62

Internal  cooling refers to the infusion of chilled intra-
venous fluids to directly reduce the core body temperature. 
An intravenous infusion of 20 cm3/kg of normal saline at a 
temperature of 4°C is typically infused over approximate-
ly 15 minutes, and leads to a drop in core temperature by 
approximately 1°C.63 However, this technique should be 
employed with caution, as patients with a history of cardiac 
dysfunction are at risk of circulatory overload. Cooled intra-
venous fluids have been studied, but there is no clear con-
sensus on their benefit (preservation of neurologic function) 
versus potential harm (induced shivering). Several ongoing 
trials may help clarify the role of antipyretics and cooling in 
critically ill patients with hyperthermia. However, until these 
data are available, there appears to be a minimal role for rou-
tine treatment of fever with either antipyretics or external 
cooling.64

Common concerns whenever a patient develops a new 
fever in the ICU is whether or not empiric antibiotic thera-
py is to be instituted and intravascular catheters need to be 
removed. In patients with suspected sepsis or septic shock, 
there is literature to suggest that reduced time to antibiotic 
administration is associated with lower mortality rates.47,65 

There is also evidence that antibiotic administration leads to 
a reduction in mortality in patients who present with neu-
tropenia and fever.66 Routinely removing invasive monitoring 
devices such as central venous catheters in febrile patients is 
a controversial issue. Severity of illness, age of the catheter, 
and probability that the catheter is the source of fever need 
to be considered before a decision is made.

Conclusion
Whether caused by pyrexia or hyperthermia syndrome, an 
increase in the core body temperature is frequently encoun-
tered in the intensive care setting. Current evidence suggests 
that pyrexia is most frequently caused by infectious etiolo-
gies although in patients with acute neurological illnesses, 
early fever may also indicate a noninfectious process. Fur-
ther data are needed to ascertain whether aggressive inter-
vention in febrile patients leads to limitation of secondary 
brain injury.
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