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Fever in adults

Keys to rational management

It is often assumed that a patient presenting with a
fever should be treated, regardless of the presence
or absence of any other symptoms. However, the
evidence that antifever treatments lead to an
improvement in morbidity or mortality - or even
patient comfort - is somewhat lacking.

Patients will commonly present with a
fever or be noted to have a fever on
baseline observations. Often, a fever is
assumed to be deleterious to health /#§
(rather than adaptive to the condi-
tions), and measures to return the #
body temperature to normal are #&
therefore thought to be necessary.
Patients are sometimes confused
by advice on fever management from 1
general practitioners' and other sources

¢ Fever is often misunderstood by
patients and healthcare workers.
The fever response to infection may be an evolutionary
adaptation that could actually be beneficial.

¢ Normal core body temperature is 37+0.8°C, and varies with circadian rhythm, the
menstrual cycle, and the method of measurement. This variation must be taken into
account when interpreting a measured temperature.

e A fever greater than 40°C should prompt the clinician to exclude a specific hyperpyrexial
syndrome.

¢ A fever associated with a specific underlying illness is managed by treating that iliness.

¢ Treatment of a fever per se is indicated if the hypermetabolic demands imposed on the
patient by the fever are excessive.

¢ Pharmacological antifever measures should be used before physical measures; the latter
can then be added, if necessary.

¢ There is no evidence definitively supporting the use of paracetamol combined with an
NSAID to reduce fever. Either paracetamol or an NSAID can be used alone.

IN SUMMARY
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Fever in adults

continued

I EEEEE——
(such as the internet)’. The management

of fever in children is the subject of much
published debate,’ but this is not the situ-
ation in adults. This article takes an evi-
dence based, rational approach to assist
practitioners in deciding whether adult
patients require treatment of their fever,
and explains which methods of fever
reduction are effective.

How is body temperature regulated?

The hypothalamus acts as the body’s thermostat, initiating voluntary and involuntary
responses in order to maintain a given temperature setpoint. Fever (pyrexia) occurs when
the hypothalamic setpoint is raised.

The fever mechanism is thought to involve inflammatory chemical mediators which
stimulate the release of endogenous pyrogens that act on the anterior hypothalamus.
Secondary mediators stimulate the posterior hypothalamus and the vasomotor centre.
Subsequent responses (such as shivering) increase heat production while other
responses (such as peripheral vasoconstriction and some behavioural changes) reduce
heat loss.* At the extremes of age, hypothalamic temperature regulation is impaired and
less effective.

Normal body temperature and
fever

Normal adult core body temperature is
37+0.8°C. Measured temperature is a
dynamic balance between heat production
and heat loss; a wide range of factors
may affect each side of the equation.
The regulation of body temperature is
discussed in the top box on this page.

A fever may reflect a wide variety of
pathological processes including infection,
inflammation, trauma, malignancy and
connective tissue diseases. On occasion,
no significant underlying disease process
is found. Temperatures greater than
40°C are uncommon — the specific hyper-
pyrexial syndromes should be consid-

Hyperpyrexial syndromes

By convention, the term ‘hyperpyrexia’ is used in association with a group of specific
clinical entities that involve loss of hypothalamic regulation (see below). In a hyperpyrexial
syndrome, temperature is allowed to rise unchecked by the body’s usual adaptive
mechanisms. Temperatures greater than 40°C may be achieved.

Treatment is usually undertaken in an intensive care environment and may include
early elective muscle paralysis and ventilation, active cooling, dantrolene (Dantrium
Powder for Injection), and aggressive treatment of complications. Without treatment, a
patient is at risk of rhabdomyolysis, cerebral oedema, disseminated intravascular
coagulation, adult respiratory distress syndrome and, ultimately, multisystem failure and

death. ered in such cases (see the bottom box
on this page).
Syndrome Features Measuring body temperature:

pitfalls in interpretation

A ‘normal” temperature reading depends
on when, in whom and how the mea-
surement is taken. The commonly agreed
normal of 37°C is a simplification but a
useful guide, provided that its important
shortcomings are understood. Saying

Malignant neuroleptic Altered consciousness, autonomic dysfunction,

syndrome muscle rigidity and fever associated with

neuroleptic medication®

Malignant hyperthermia Muscle rigidity and fever associated with some

anaesthetic drugs®

Heat stroke Association with hot weather, dehydration and

Sympathomimetic
poisoning

Serotonin syndrome
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exertion, particularly amongst endurance
athletes and soldiers; may occur in older people
with minimal exertion’

Hyperpyrexia as a complication of the use of
cocaine, amphetamine or ecstasy®

Progressive muscle rigidity and fever associated
with a combination of monoamine oxidase
inhibitors and serotonin reuptake inhibitors,
including SSRIs®

that an individual does or does not have
a fever — particularly a low grade fever —
may be misleading if variables in the
time, patient and method of measure-
ment are not considered.

The time

Assuming a night—day, sleeping—waking
pattern, normal core body temperature
shows a circadian rhythm. Temperature
is lowest between 4 a.m. and 8 a.m.,
and highest between 4 p.m. and 8 p.m.
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The patient

Women are slightly warmer than men.
In women of reproductive age, tempera-
ture is affected by the menstrual cycle —a
temperature rise of up to 0.4°C may be
found in the second half of the cycle (after
ovulation). This cyclical change in tem-
perature is the basis for one method of
contraception, and may assist when plan-
ning a pregnancy.

The method of measurement
Rectal temperature measurements appr-
oximate to core body temperature.
Tympanic and oral measurements und-
erestimate temperature by about 0.5°C
and are prone to inaccuracies. Axillary
measurements may underestimate tem-
perature by as much as 1.0°C.

Some tools used to measure body
temperature are shown in Figures 1 and 2.

To treat or not to treat?

Fever may be beneficial. Most people
feel good after a hot bath or exercise,
even though either activity can increase
core body temperature by 1 to 2°C. It
has long been established that an ele-
vated temperature can be harmful to
pathogenic micro-organisms,"” and may
enhance several parameters of immune
function, including antibody produc-
tion," T cell activation,” and neutrophil
function.”

Several warm and cold blooded species
select a warmer environment when they
have a bacterial or viral infection." It is
possible that, in some circumstances, the
fever response is an evolutionary adapta-
tion to infection.

Low grade fever in a previously

well patient

A previously well patient with a low grade
fever that is exerting minor physiologi-
cal stress and thought to be due to a
minor self-limiting illness (such as a viral
illness) may require no fever-reducing
treatment. In this case, a watch and wait
policy may be adopted, remembering

that the fever may actually be beneficial.
It is reasonable to institute therapy
for comfort in some patients with sub-
jective symptoms related to pyrexia; how-
ever, this therapy should be monitored
and withdrawn if no benefit is apparent.

Fever as part of a serious illness

In some patients, fever is part of the mani-
festation of a serious illness, such as an
infection, malignancy or active connec-
tive tissue disease. If a significant fever-
associated illness is present and specific
therapy has been commenced for that
illness, the temperature can be expected
to return to normal (without any addi-
tional therapy to treat the fever per se)
as the patient improves. Successfully
treated pneumonia is a classic example.
Artificially lowering the temperature of a
febrile patient may mask the signs of
infection and make diagnosis or moni-
toring more difficult.

Fever causing excessive
physiological disturbance
In some patients, the hypermetabolic

Figure 1 (above). A disposable rectal probe
used to measure body temperature.

Figure 2 (right). A machine used to measure
body temperature and concurrent blood
pressure, oxygen and pulse. The probe
shown on the right hand side is used for
measuring oral temperature.

effect of fever imposes an unacceptable
physiological strain. This is particularly
true of elderly patients, patients with
pre-existing disease of the cardiorespira-
tory systems, and patients taking med-
ications that may limit ability to respond
to a heat stress (such as beta blockers,
diuretics and sedatives). Some people,
such as those with dementia, may be
unable to take appropriate action in
response to fever.

In some patients, a prolonged high
fever may cause adverse effects, such as
cerebral oedema, rhabdomyolysis, dis-
seminating intravascular coagulation
and, ultimately, multisystem failure. This
situation occurs particularly with very
high temperatures (that is, temperatures
above 40°C) associated with hyperpyr-
exial syndromes.

Antifever measures

If the decision is made to adopt antifever
measures (in addition to specific therapy,
if appropriate), two allied approaches
— pharmacological and physical — are
available.
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Fever in adults

continued

In order to treat fever rationally, it is
relevant to refer to physiological principles
(see the top box on page 70). In a patient
with fever, the hypothalamic setpoint
has been raised and the body is already
responding as if in a cold environment.
Therefore, trying to make the patient
colder using physical measures alone may
exacerbate this response and the subse-
quent hypermetabolism may prolong
the fever. This phenomenon has been
demonstrated in animal studies.” It is
appropriate, therefore, to first reset the
hypothalamus setpoint towards normal,
which is currently achieved pharmaco-
logically. If necessary, the cooling can then
be supplemented with physical measures.

Pharmacotherapy
Paracetamol and the nonsteroidal anti-
inflammatory drugs (NSAIDs) have been
shown to be useful in fever management.
Paracetamol works by an incompletely
understood mechanism involving central
inhibition of prostaglandin synthesis. In
children, paracetamol has been impli-
cated in toxicity when prescribed at just
above normal doses."*"” However, there
are few data for paracetamol toxicity
in adults when prescribed at just above
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normal doses.

NSAIDs diminish peripheral and cen-
tral inflammatory mediators by inter-
fering with cyclo-oxygenase in the
prostaglandin pathways. The gastroin-
testinal side effects of NSAIDs are well
described, " but their safety in previously
healthy younger patients is established.
COX-2 specific inhibitors also lower
fever, and may be safer than less selective
NSAIDs in some patients. Of the
NSAIDs, ibuprofen (ACT-3, Actiprofen,
Brufen, Nurofen, Nurofen for Children,
Rafen, Tri-Profen) has been the most
extensively studied.

We could find no published data
supporting fever reduction by combining
paracetamol with an NSAID." Paraceta-
mol and an NSAID are equally effective
— there is no evidence showing either to
be superior.” Note that aspirin should
not be used in children because of the
possible risk of Reye’s syndrome.

Physical measures

There is no definitive evidence base for the
use of physical measures alone to reduce
fever in adults,. These methods should be
used only after administration of anti-
pyretic drugs. In children, sponging with

tepid water after antipyretic therapy has

not been shown to be better at reducing

fever than antipyretic therapy alone.”

With this in mind, the main physical

therapies available for adults with fever are:

¢ removing excessive bedding or clothing

e staying in a cool room

e eating and drinking only cool fluids
or solids

o fanning or using a fan

e resting.

Note that ice baths or ice packs should
not generally be used to reduce fever in
adults. These methods are unpleasant
and may cause cold injury, and should be
reserved for the management of hyper-
pyrexial syndromes.

Conclusion

It is important to remember that fever
may be an evolutionary adaptation which
could be of benefit in some situations.
By referring to physiological principles
involved in the regulation of body tem-
perature, it is possible to identify patients
who require treatment of their fever and
to institute rational management. MT

A list of references is available on request to
the editorial office.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2001.



Medicine Today 2001; 2(3): 69-75

Fever in adults: keys to rational management

PAUL PREISZ ms 8s, racem DAVID WISE ms chs, Fres(ed)

1. Eskerud JR, Brodwall A. General practitioners
and fever: a study on perception, self-care and
advice to patients. Pharm World Sci 1993; 15:
161-164.

2. Impicciatore P, Pandolfini C, Casella N,
Bonati M. Reliability of health information for
the public on the world wide web: systematic
survey of advice on managing fever in children at
home. BMJ 1997; 314: 1875-1879.

3. Bauchner H, Pelton SI. Management of the
young febrile child: a continuing controversy.
Pediatrics 1997; 100: 137-138.

4. Sminia P, Hulshof MC. Hyperthermia and the

central nervous system. Prog Brain Res 1998; 115:

337-350.

5. Pelonero AL, Levenson JL, Pandurangi AK.
Neuroleptic malignant syndrome: a review.
Psychiatr Serv 1998; 49: 1163-1172.

6. Pollock NA, Langton EE. Management of
malignant hyperthermia susceptible parturients.
Anaesth Intensive Care 1997; 25: 398-407.

7. Holtzhausen LM, Noakes TD. Collapsed

ultraendurance athlete: proposed mechanisms

References

and an approach to management. Clin J Sport
Med 1997; 7: 292-301.

8. Chan TC, Evans SD, Clark RF. Drug-induced
hyperthermia. Crit Care Clin 1997; 13: 785-808.
9. Gillman PK. Serotonin syndrome: history and
risk. Fundam Clin Pharmacol 1998; 12: 482-491.
10. Mackowiak PA. Direct effect of hyperthermia
on pathogenic microorganisms: teleologic
implications with regard to fever. Rev Infect Dis
1981; 3: 508-520.

11. Jampel HD, Duff GW, Gershon RK, Atkins
E, Durum SK. Fever and immunoregulation. III:
Hyperthermia augments the primary in vitro
humoral immune response. ] Exp Med 1983;
157:1229-1238.

12. Azocar J, Yunis EJ, Essex M. Sensitivity of
human natural killer cells to hyperthermia.
Lancet 1982; 1: 16-17.

13. Vanoss CJ, et al. Effect of temperature on
chemotaxis, phagocytic engulfment, digestion
and O, consumption of human polymorpho-
nuclear leukocytes. ] Reticuloendothel Soc

19805 27: 561-565.

14. Kluger MJ, Ringler DH, Anver MR. Fever
and survival. Science 1975; 188: 166-168.

15. Banet M. Fever in mammals: is it beneficial?
Yale ] Biol Med 1986; 59: 117-124.

16. Hynson JL, South M. Childhood
hepatotoxicity with paracetamol doses less than
150 mg/kg per day. Med J Aust 1999; 171: 497.
17. Smith MB, Feldman W. Over-the-counter
cold medications. A critical review of clinical
trials between 1950 and 1991. JAMA 1993; 269:
2258-2263.

18. Ivey KJ. Gastrointestinal effects of antipyretic
analgesics. Am J Med 1983; 75: 53-64.

19. Carley S. Towards evidence based emergency
medicine: best BETs from the Manchester Royal
Infirmary. Paracetamol or ibuprofen in febrile
children. ] Accid Emerg Med 1999; 16: 137-139.
20. Kauffman RE, Sawyer LA, Scheinbaum ML.
Antipyretic efficacy of ibuprofen vs acetaminophen.
Am ] Dis Child 1992; 146: 622-625.

21. Newman J. Evaluation of sponging to reduce
body temperature in febrile children. Can Med
Assoc ] 1985; 132: 641-642.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2001.



