INDIAN PEDIATRICS

Personal Practice

Antipyretic Therapy

K. Rajeshwari

Fever is among the most common mani-
festations of disease and antipyresis is one
of the most usual therapeutic intervention
undertaken. A variety of microbial prod-
ucts including endotoxins and exotoxins
are recognized as exogenous pyrogens
which induce host cells to produce media-
tors known as endogenous pyrogens. The
best studied endogenous pyrogen is inter-
leukin 1, others include tumor necrosis fac-
tor and interferons(l). Most known endo-
genous pyrogens act on the anterior hypo-
thalamus to elicit local generation of pros-
taglandins. Fever represents the response
of the host to a neurologic signal demand-
ing thermal upregulation. Studies have
shown temperature elevation to enhance
several parameters of immune function like
T cell activation, mononuclear production
of leukocyte migration inhibition factor,
neutrophil function and macrophage oxi-
dative metabolism(2,3) while high temper-
atures prove deleterious by altering natural
killer cell activity, generation of cytotoxic T
lymphocytes and alteration in neutrophil
morphology and function(4). While the
clinical situation is much too complex to al-
low definite conclusions, the preponder-
ance of evidence suggests that tempera-
tures in the range of usual fever may ren-
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der many host defenses *noro active and-
many pathogens more susceptible to there
defenses more active and many pathogens
more susceptible to these defenses. Thus
the limited data that exist do support the
hypothesis that fever has some beneficial
effects in human infection. This communi-
cation addresses the need and available
modalities for antipyresis in pediatric prac-
tice.

Is Antipyresis Required?

A common stated reason for aggressive
antipyretic therapy is the prevention of fe-
brile seizures or other central nervous sys-
tem effects. Although the height of fever is
considered important in seizure induc-
tion”), it is not clear whether aggressive
antipyresis alters the risk of an initial fe-
brile seizure. Epilepsy may manifest dur-
ing febrile episodes. Fever may precipitate
status epilepticus in some children and fur-
ther result in motor incoordination and
other disabilities(6). Most physicians can
recall instances of transient delirium in fe-
brile patients but it is difficult to determine
whether the reversible manifestation arises
from the fever or from the disease produc-
ing the fever(7). It is yet not scientifically
proved whether antipyretic therapy can
prevent or reverse delirium in identifiable
high risk situations or minimize risk of sta-
tus epilepticus.

Another common reason for antipyretic
therapy is symptomatic treatment of fever.
It is less clear exactly what symptoms are
being treated and to what extent
antipyresis actually makes the patient feel
better. Conversely, there is a possibility
that a febrile patient given antipyretics may
become abruptly afebrile or even hypother-
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mic with profuse diaphoresis and greater
discomfort than if untreated(8). In treating
fever symptomatically one should not lose
sight of the fact that elevated temperature
whatever their physiologic function do
serve as a signal both to the patient and to
the caregiver. Non specific suppression of
fever may deprive one of clues to a need
for further diagnostic investigation or for
changes in therapy.

In the light of available scientific data,
the decision for antipyresis is usually based
on the "perceived" risk and benefits, both
of the fever itself and of the available treat-
ments. The definition of dangerous hyper-
pyrexia requiring treatment is clearcut and
supported by clinical data. A rectal temper-
ature above 41.4°C is definitely harmful
and requires therapy(9). In other patients, a
cited reason for trying to suppress fever is
concern about hypoxic injury to tissues, es-
pecially the cardiovascular system. Meta-
bolic rate and tissue oxygen demand in-
crease with elevated body temperature.
Cardiac compromise has been reported at
extreme hyperthermic temperatures. Simi-
larly, subclinical compromise of cardiac
function has been documented during fe-
brile illnesses. Thus patients with severe
valvular heart disease with precarious cor-
onary perfusion may benefit from prompt
antipyresis to prevent worsening of clinical
condition.

In addition to the antipyretic effect,
most commonly used antipyretics particu-
larly Non Steroidal Anti Inflammatory
Drugs (NSAIDS), have considerable anal-
gesic effect which promotes a general feel-
ing of well being for the duration of effect.
In the usual clinical setting, antipyresis is
generally resorted to for promotion of this
feeling of "well being" as well as for reduc-
tion of fever, often to allay anxiety and re-
assure the patient and relatives. In this con-
text, the effect (beneficial or otherwise) of
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antipyretics on the biological process is as
yet not clear.

Physical Antipyresis

Physical modalities such as sponging,
ice packs or cooling blankets are most often
used in conjunction with pharmacological
antipyresis. It has been shown that use of
iced water or alcohol in water is superior to
sponging with tepid water though associat-
ed with more patient discomfort(10). Exter-
nal cooling by sponging in a bath tub with
5-10 cm of tepid water increases evapora-
tion and promotes heat loss. Cold water
should be avoided because it results in pe-
ripheral vasoconstriction and shivering,
causes greater discomfort to the child and
may also increase the core body tempera-
ture(10,11). Sponging for 20 minutes was
found to be ineffective(12) and sponging
for 2-4 hours has been recommended(13).
Wet compresses covering the lower legs or
trunk are frequently used to lower the
body temperature. Usually they are
changed after 10-15 minutes and repeated
till the skin feels cool. No controlled trials
proving their efficacy are available.

There is a fundamental illogic to the use
of external application of cold to lower
body temperature in a patient with true
fever. Because of the altered hypothalamic
set point, the patient is already responding
as if to a cold environment. Physical meth-
ods should only be used after administra-
tion of antipyretic drugs, so that the hypo-
thalamic set point is lowered from its fe-
brile values. Even in this setting, their utili-
ty in the reduction of fever can be debated.
One study found that sponging febrile chil-
dren with tepid water after antipyretic
therapy had no more effect on deferves-
cence than antipyretics alone(12). Thus
physical methods may be used only if there
is failure of pharmacotherapy or when tem-
perature is to be lowered for a reason not
associated with true fever (heat stroke, or
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induction of profound hypothermia in
head trauma or cardiac surgery)(13)

Pharmacological Antipyresis

Antipyresis occurs with differsnt class-
es of substance including steroids, acetyl-
salicylic acid, dipyrone, acetaminophen
and the non steroidal anti-inflammatory
agents represented by indomethacin,
mefenamic acid, ibuprofen and the latest
nimesulide. Some antipyretics are anti-in-
flammatory, some are not while most have
pronounced analgesic properties. The deci-
sion to choose an antipyretic should be dic-
tated by efficacy, safety, duration of effect
and cost.

One of the oldest antipyretics in use is
acetyl salicylic acid (ASA). The mode of
action of ASA is not wholly understood. It
inhibits cyclo-oxygenase which catalyses
the conversion of arachidonic acid to pros-
taglandin E2. This reduction of prostaglan-
din E2 in the brain is believed to lower the
hypothalamic set point. Since ASA also
possesses anti-inflammatory activity, this is
beneficial in patient with inflammatory
processes. Both the absolute (reduction of
initial temperature) and relative (in com-
parison to paracetamol or other drugs)
antipyretic efficacy of ASA in febrile chil-
dren have been extensively evaluated(14-
18). Compared to paracetamol, ASA has
equal antipyretic efficacy. Differences in
the onset and duration of action may exist
for different doses, but similar doses of
each drug produced a similar time of onset
(0.6-0.9 hours) and duration of action (at
least 3 hours)(15). Adverse effects of ASA
after a single dose (hepatotoxicity) are also
known. Use of salicylates has demonstrat-
ed a strong statistical association with Reye
syndrome; patients with Reye syndrome
were found to have significantly higher to-
tal and average daily doses of salicylates
than matched controls(19). The easy avail-
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ability of ASA increases the chance of toxic-
ity. Further, at therapeutic plasma levels,
ASA affects blood coagulation. Hence be-
cause of availability of equally potent and
safer drugs, ASA is currently not recom-
mended as a first line antipyretic.

Another antipyretic in use for a consid-
erable time is acetaminophen (paracetamol).
As with ASA, the antipyretic effect of
paracetamol is believed to be caused by its
ability to decrease prostaglandin synthesis
in the brain. Since paracetamol does not in-
hibit the synthesis of prostaglandins in the
periphery, it does not possess any anti-in-
flammatory effects. /buprofen belongs to the
propionic acid group of NSAIDS. The
antipyretic effects of paracetamol and
ibuprofen have been compared in various
studies(20-26). The largest double blind ac-
etaminophen controlled trial has estab-
lished the safety of ibuprofen for
antipyresis in children. It involved 84192
children and proved that the risk of gas-
trointestinal bleeding, renal failure or ana-
phylaxis was not increased following short
term use of ibuprofen(23). Some of these
studies have also shown a longer duration
of action for ibuprofen (8 hours) vis-a-vis
acetaminophen(20,22). In a dose of 10 mg/
kg, ibuprofen suspension, and possibly 5
mg/kg ibuprofen, produce equally tolerat-
ed, greater and longer lasting fever control
than 10 mg/kg paracetamol elixir, especial-
ly in children with oral temperatures above
100.5°F(20). While further confirmatory ev-
idence is awaited, ibuprofen liquid (10 mg/
kg) and paracetamol (15 mg/kg) adminis-
tered every 6 hours for 24 to 48 hours ap-
peared to be most effective in reducing fe-
ver. Lower ibuprofen doses (2.5 mg/kg
and 5 mg/kg) were less effective than
paracetamol and 10 mg/kg ibuprofen(24).
When administered every 6 hourly, there
was no significant difference between 10
mg/kg ibuprofen therapy and 15 mg/kg
paracetamol. Thus used in these doses, the
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above drugs are equally efficacious. Dose de-
pendent efficacy has also been found for
5,10 and 20 mg/kg paracetamol but the
duration of action differed in the trials per-
formed”). More data are required from
prospective comparative trials together
with the recently adjusted higher dose and
shorter dosage intervals of acetaminophen.

There is only one study comparing the
antipyretic efficacy of ibuprofen and
paracetamol in children wijih febrile sei-

zures(28). Other studies in children
without febrile seizures have
demonstrated significantly lower

temperatures at 3-5 hours after initial dose
of ibuprofen(29,30). Clinicians usually
pursue rapid fever reduction in children
with febrile seizures. In this respect a
0.5°C greater temperature reduction at 4
hours was documented with ibuprofen.
Few recurrent seizures occurred in this
study and seizure prophylaxis was not
evaluated. No placebo controlled groups
were used. A large placebo controlled
trial is necessary to determine whether
antipyretics, especially ibuprofen can
prevent febrile seizure recurrences.

Dipyrone (Metamizol), a pyrazolone, is also
effective as an antipyretic. However, the
mechanism by which dipyrone exerts its
antipyretic effect is still unclear. It probably
has a direct action on the central nervous
system and possibly an additional periph-
eral inhibition of endogenous pyrogen syn-
thesis and release. Double blind clinical tri-
als on dipyrone are not available. The
antipyretic effect of this drug was com-
pared with paracetamol in a single blind
controlled trial(31). Dipyrone in dose range
of 13.2 to 22.3 mg/kg was superior to
paracetamol (dose range 13.2-22.3 mg/kg)
1.5 hours to 6 hours after drug intake. The
only reported adverse effect of this drug is
agranulocytosis, the risk of which is ap-
proximately 1 per million per week of
treatment(32). However, because of contro-
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versy raised over this, dipyrone is not
marketed in several countries. Most of the
reports dealing with the risk of agranulo-
cytosis were based on observations of small
numbers of cases and matched con-
trols(33,34). Additional graded dose com-
parative trials with dipyrone should be car-
ried out in order to determine the optimum
dose for treating febrile children.

The latest drug Nimesulide (4-nitro-2-
phenoxymethane sulfonanilide) is a non
steroidal anti-inflammatory drug with an-
algesic and antipyretic properties. Its effi-
cacy has been compared with naproxen,
ASA, paracetamol and mefenamic acid(35-
38). Though these demonstrated the superi-
or efficacy of nimesulide, these studies
were not double blinded and comprised
small groups of children. More controlled
data is necessary before drawing any firm
conclusions. However, this drug may offer
a theoretical advantage of reduced fre-
quency in dosing (8-12 hourly).

Corticosteroids are also highly effective
antipyretics. Although they have a place in
the treatment of certain infections wherein
the effects of inflammation may be devas-
tating, their adverse effects on host defens-
es and risk of bowel perforation in inflam-
matory states have prevented them from
being used for antipyresis per se(39,40).

Table I summarizes the available phar-
macological antipyretics with their age
wise recommended doses and frequency of
administration(37,41-43).

Recent data indicates that factors other
than the type of antipyretic agent em-
ployed are also important determinants of
the response to therapy. Multivariate anal-
ysis indicates that pharmacokinetics of
ibuprofen and perhaps all antipyretics are
determined by age and initial tempera-
ture(43). Thus if studies are conducted age
wise, using different doses of antipyretic
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TABLE I—Dose and Frequency of Administration of Commonly Used Antipyretics

Drug Dose Frequency of administration Remarks
Ibuprofen(43) 10 mg/kg/dose 6-8 hourly Age wise dose not stated
Nimesulide(37) 1.5 mg/kg/dose 8-12 hourly Age wise dose not stated
Acetyl salicylic 30-65 mg/kg/ 4-6 hourly Not recommended as first
acid(42) 24 hours line antipyretic
Paracetamol(41)

2-3 years 10 mg/kg/dose 4-6 hourly Perhaps the safest

4-5 years 12-15 mg/kg/dose 4-6 hourly antipyretic

6-8 years 15-20 mg/kg/dose 4-6 hourly

drugs over various temperature ranges,
clear cut differences may emerge regarding
their efficacy.

Fixed Dose Antipyretic Drug Combina-
tions

Such combinations are commercially
available and are being aggressively pro-
moted by some pharmaceutical companies.
Unfortunately, there is no concrete scientif-
ic data in the form of randomized con-
trolled trials to guide the clinician regard-
ing the utility or otherwise of such fixed
dose antipyretic drug combinations. Theo-
retically, a combination of two antipyretic
drugs may be expected to result in a great-
er antipyresis, analgesia and feeling of
"well being". However, this could also re-
sult in more risks of adverse effects. Fur-
ther, the doses of antipyretics vary at dif-
ferent ages (especially paracetamol) and
formulation of optimal drug combinations
over the entire age range seems impossible.
It would therefore be prudent to avoid
fixed dose antipyretic drug combinations
until concrete scientific evidence to the con-
trary is available.

Concluding Comment

Prompt physical antipyresis is indicated
when temperature is to be lowered for a
reason not associated with true fever (heat

stroke, or induction of profound hypother-
mia in head trauma or cardiac surgery).
Further, antipyretic therapy is warranted
for dangerous hyperpyrexia (rectal temper-
ature >41.1°C) and fever in subjects with
precarious coronary perfusion (severe val-
vular heart disease). In the vast majority of
febrile infectious illnesses, there is no con-
crete evidence that fever is detrimental or
that antipyretic therapy offers any signifi-
cant benefit. Despite this, in the actual clini-
cal setting, antipyretic agents are invariably
prescribed for a combination of antipyresis,
analgesia and general feeling of "well be-
ing".

A variety of pharmocologic agents are
available for antipyresis. The so called su-
periority of one drug over the other is mar-
ginal and has no therapeutic significance.
Given in appropriate doses, ibuprofen and
paracetamol are equally efficacious and
safe. Pending the availability of firm scien-
tific evidence, it would be prudent to avoid
fixed dose antipyretic drug combinations.
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