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EDUCATIONAL OBJECTIVES

94. Appropriate evaluation of the
child with febrile seizures, with re-
spect to the need for continuing
prophylactic medication (80/81).

12. Appropriate evaluation of the
young child with a fever and a con-
vulsion with ability to differentiate
among simple febrile seizures,
chronic convulsive disorders, and
various infectious or metabolic
disorders, or drug ingestion, with
ability to manage each appropri-
ately (80/81 Topics).
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Febrile Seizures: Long-Term
Management of Children with
Fever-Associated Seizures *

Consensus Development Panel

A Consensus Development Con-
ference on Febnile Seizures was
held at the National Institutes of
Health on May 1 9-21 , 1 980. The
purpose of the Conference was to
bring together practicing physicians,
research scientists, consumers, and
others in an effort to reach general
agreement on the risks of sequelae
in children with febnile seizures and
to compare them with the potential
risks and benefits of prophylaxis
with anticonvulsants. This summary
is the result of these deliberations.

I . What is a febrile seizure?

A febnile seizure (an abnormal,
sudden, excessive electrical dis-
change of neurons (gray matter)
which propagates down the neu-
nonal processes [white matter] to af-
fect an end organ in a clinically mea-
surable fashion) is an event in in-
fancy or childhood, usually occur-
ring between 3 months and 5 years
of age, associated with fever but
without evidence of intracranial in-
fection on defined cause. Seizures
with fever in children who have suf-
fered a previous nonfebnile seizure
are excluded. Febrile seizures are to
be distinguished from epilepsy,
which is characterized by recurrent
nonfebnile seizures.

2. What are the risks facing the
child who has a febrile seizure?

Children who suffer a febrile sei-
zure generally enjoy normal health
after the episode. They are, how-
ever, at some risk in several re-
spects. Thirty percent to 40% of chil-
dren who have one febnile seizure
and who do not receive prophylactic
therapy will experience a second.
Recurrence is more likely if the first
seizure occurs during the first year

#{149}This article and the accompanying com-
mentary are being printed in both Pediatrics
and Pediatrics in Review to ensure that their
important message is available to readers of

either publication and to those reviewing for
PREP. (R.J.H.)

of life. The seizure itself is frighten-
ing and frequently may be emotion-
ally disturbing to the family. During
a seizure, there is, additionally, a
minimal chance of physical injury.
The occurrence of a second or sub-
sequent febnile seizure does not, in
itself, greatly change the risk of epi-
lepsy.

A small percentage of children
who have had a febrile seizure may
have nonfebrile seizures, that is,
epilepsy. Significant risk factors
separate these children. The high
risk group, for which one study
showed a 1 3% incidence of epi-
lepsy, is characterized by the pres-
ence of at least two of the following
risk factors: a family history of non-
febnile seizures; abnormal neuro-
logic or developmental status prior
to febrile seizure; an atypical febnile
seizure, such as a prolonged (more
than 1 5 minutes) on focal seizure.
Only 2% to 3% of children who have
none on one of the above risk factors
subsequently develop nonfebrile
seizures.

The child with febnile seizures may
have a neurologic deficit, such as
mental retardation, motor deficit,
and sensory and perceptual abnor-
malities. It is generally believed that
when present, these central nervous
system (CNS) deficits have usually
antedated the febnile seizures. There
is no convincing experimental on epi-
demiologic evidence that these def-
icits reflect neurologic injury occur-
ring at the time of the febrile seizure.

3. What can chronic or
intermittent prophylaxis
accomplish in reducing those
risks?

The only risk demonstrated to be
affected by therapy is that of recur-
rence of a febnile seizure. Numerous
studies show that the risk of recur-
rence of febnile seizures can be re-
duced by the continuous daily ad-
ministration of phenobarbital at ap-
propriate dosage to achieve mini-
mum therapeutic blood levels (ap-

proximately 15 �.tg/ml). Preliminary
evidence suggests that the fre-
quency of febnile seizures may also
be reduced by the prompt adminis-
tration of diazepam by rectum, or
possibly other agents, at the onset
of acute febnile illness. There is no
evidence to suggest that phenytoin
is effective in prophylaxis of febrile
seizures.

Maintenance Therapy. While pro-
longed administration of phenobar-
bital is an accepted method of re-
duction of the frequency of febrile
seizures, the long-term effects of
such management are still poorly
understood and require investiga-
tion. Valproic acid has been re-
ported to be effective; however, he-
patic toxicity following the prolonged
use of valproic acid has been re-
ported. Thus, when this drug is
used, liver function should be moni-
tored closely.

Intermittent Therapy During Fe-
brile Episodes. Intermittent use of
phenobarbital administered orally at
the usual recommended dosage (3
to 5 mg/kg) has been shown to be
ineffective in promoting therapeutic
blood levels. Diazepam, when ad-
ministered as suppositories (not yet
available in the United States), ap-
parently is absorbed rapidly enough
to provide immediate protection
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from subsequent seizures in a high
percentage of febnile children.

There is no evidence to support
the concept that prolonged therapy
with anticonvulsants prevents the
development of epilepsy or signifi-
cant neurologic deficits.

4. What are the potential risks of
prophylaxis, using the available
forms of therapy?

The potential risks of continuous
prophylaxis are those predictable
side effects, toxic manifestations, or
idiosyncratic reactions that may be
peculiar to the anticonvulsant drug
selected for therapy.

Drugs currently administered on a
long-term basis to prevent febnile
seizures are phenobarbital, diaze-
pam, and valproic acid and, to a
lesser extent, phenytoin and carba-
mazepine. Phenobarbital is by far
the most commonly used agent.

Side effects and toxic reactions
are reported in up to 40% of infants
or children receiving phenobanbital.
These reactions are usually of the
following types: (a) behavioral
changes-hyperactivity to extreme
irritability and, rarely, somnolence;
(b) sleep pattern disturbances-
prolonged nocturnal awakenings;
and (c) interference with higher cor-
tical or cognitive functions, eg, de-
fect in short-term memory formation,
inattentiveness or decreased atten-
tion span, on defects in general com-
prehension.

Disturbances in behavior and pat-
terns of sleep are not predictable.
They are the cause for discontinua-
tion of therapy in up to 25% of pa-
tients.

Animal and tissue culture studies,
which are not at this time conclusive
in regard to humans, raise questions
as to more serious effects of phe-
nobarbital and certain other anticon-
vulsant agents on the developing
nervous system.

Phenobanbital is capable of en-
zyme induction and, therefore, may
interact with other drugs. The induc-
tion of more rapid metabolism of ac-
etaminophen (a major antipyretic)
may increase the risks of hepatotox-
icity.

Phenobarbital has been used in-
termittently during febrile episodes
to prevent recurrence of febrile sei-

zures. In less than loading doses,
this method is ineffective. When
given in loading doses (1 0 to 1 5 mg/
kg), phenobarbital produces som-
nolence, lethargy, and other behav-
ional manifestations.

Valproic acid has been shown to
be an effective prophylactic agent in
preventing recurrent febnile sei-
zures. Few serious side effects and
toxic reactions occur; however, gas-
trointestinal upset, toxic hepatitis,
pancreatitis, and other side effects
have been reported. Behavioral side
effects are rare and disturbances in
higher cortical function have not
been reported. Liver function stud-
ies should be monitored periodically
in patients on prolonged valproic
acid therapy.

Diazepam, given by rectum, has
been reported to be effective in the
prophylaxis of seizures during fe-
bnile episodes. Side effects and toxic
reactions have been rare, although
sedation has been observed.

One report, however, did find that
antipyretic therapy was not effective
in preventing febnile seizures. Acet-
aminophen and aspirin both produce
relatively prompt lowering of tem-
perature and both are relatively free
of side effects and toxic reactions.

5. What is a rational approach to
management of children with
febrile seizures? Which children
should be considered for
prophylaxis?

A rational approach to the man-

agement of febnile seizures should
take into account that the long-term
prognosis is excellent, that prophy-
laxis reduces the risk of subsequent
febnile seizures, and that there is no
evidence that prophylaxis reduces
the risk of subsequent nonfebnile
seizures.

An initial work-up of febnile sei-
zures should include a complete his-
tory and complete pediatric and neu-
nologic examination, including char-
acterization of the febnile illness, de-
gree of temperature elevation, and
complete description of the febrile
seizure. If a CNS infection is sus-
pected, a lumbar puncture is indi-
cated.

The role of the electroencephalo-
gram (EEG) in the work-up of febnile

seizures remains controversial.
Most children with simple febnile sei-
zures have normal EEGs. Abnormal
EEGs do not reliably predict the de-
velopment of epilepsy in patients
with febnile convulsions.

Other studies, such as a complete
blood cell count, measurement of
levels of serum electrolytes, cal-
cium, and glucose in the blood, and
skull x-rays on computed tomogra-
phy (CT) scanning of the brain are
rarely useful in the uncomplicated
febnile seizure.

Febnile convulsions rarely pre-
sage complex partial seizures or
other forms of epilepsy and are gen-
erally benign and self-limited.

Anticonvulsant prophylaxis in
therapeutic levels may be consid-
ered under any of the following con-
ditions: (a) in the presence of abnor-
mal neunologic development (eg,
cerebral palsy syndromes, mental
retardation, microcephaly); (b) when
a febnile seizure is: longer than 15
minutes, or focal, or followed by
transient or persistent neurologic
abnormalities; on (c) when there is a
history of nonfebnile seizures of ge-
netic origin in a parent or sibling.

The physician occasionally may
elect, in certain selected cases, to
provide anticonvulsant treatment
when a patient has multiple febnile
seizures or when seizures occur in
an infant under the age of 12
months.

When anticonvulsant prophylaxis
is instituted, it is usually continued
for at least two years or one year
after the last seizure, whichever is
the longer period of time. Discontin-
uation of therapy should be done
slowly over a one- to two-month pe-
riod.

Parents and others who are re-
sponsible for the care of young chil-
dren play a key role in the prevention
and management of febnile seizures.
Family education and counseling
should address: the relatively benign
nature of febnile seizures; the rec-
ognition of and management of fe-
ver; the use of antipynetic agents;
medication and compliance; side ef-
fects of medication; first aid for a
seizure; and when and how to seek
emergency assistance, if needed.

Educational materials may be an
effective means to complement the
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physician’s efforts toward family ed-
ucation.

Since nurses and allied health
professionals, health educators, and
social workers play an important role
in family education and counseling,
they should receive adequate infor-
mation in the management of febnile
seizures.

Efforts should also be directed to
disseminating this knowledge to the
public, including day care centers,
through mass media and other
means.

6. Are further clinical,
experimental, or epidemiologic
studies necessary to help in
answering these questions?

Certain important questions re-
main unanswered. Studies are
needed to address these issues:

A. Determination of risk factors
predicting an initialfebnile seizure.

B. Continuation of the present ef-
forts to follow into adulthood chil-
dren who have had a history of fe-
bnile seizures. This follow-up should
include exploration of any associa-
tion between febnile seizures and
learning disorders, epilepsy, behav-
ior aberrations, intellectual develop-
ment, and changes in the EEG.

C. Continued efforts to clarify the
role of anticonvulsant treatment in
febnile convulsions. Can evidence be
obtained as to whether anticonvul-
sant treatment is able to: Alter the
probability of developing epilepsy at
some later date? Alter the probability
of development of other neurologic
sequelae, eg, lowered lQ? Alter psy-
chological and behavioral character-
istics?

D. Pharmacologic studies: what
anticonvulsants are safe and effec-
tive in the chronic prophylaxis of fe-
bnile convulsions? What is the
proper dosage and the therapeutic

blood level? What anticonvulsants

are safe and effective for short-term
prophylaxis of febrile convulsions?
What is the proper dosage and the
therapeutic blood level? What are
the long-term risks of the use of the
above anticonvulsants? Does phe-
nobarbital enhance the possible car-
cinogenic effects of other drugs or
chemical agents in humans?

E. Controlled study of antipyretic
measures with the onset of febnile
illness as a means of decreasing the
risk of recurrence of febnile seizures.

F. Continuation of experiments of
the effects of drugs on brain growth
and development, utilizing animal
and tissue culture techniques.

G. Continuation of animal experi-
ments to clarify the effects of single
recurrent seizures on brain matura-
tion and development, utilizing both
experimental animal models and kin-
dling techniques.

Commentary
Febrile Seizures: A Consensus of Their
Significance, Evaluation, and
Treatment

The National Institutes of Health
recently convened experts from this

country and abroad to present cur-
rent knowledge about febrile sei-
zures and their consequences, and
about the risks and benefits of ther-
apy. This information was presented
to a panel under the chairmanship of
Dr Edwin Kendig, former president
of the American Academy of Pedi-
atrics. The panel consisted of both
academicians and practitioners. The
preceding statement represents the
consensus of that panel.

The statement bears reading in its

entirety, for it should influence the
way that pediatricians think about
the child who has had a seizure with
fever, how he evaluates and treats
that child, and what he tellsthe par-
ents.

The panel found that there were
only two significant risks associated
with febnile seizures: a 30% to 40%
risk of recurrent febrile seizures and

a slightly increased risk of later epi-
lepsy. They found no evidence of
mental or neurologic impairment due
to the febrile seizure.

The panel concluded that daily
phenobarbital in sufficient dosage to
produce a blood level of 15 dig/mI
could prevent recurrence of febnile
seizures, but that there was no evi-
dence that either the administration
of phenobarbital or the prevention of
recurrences prevented later epi-
lepsy.

Phenobarbital was noted to pro-
duce side effects or toxic reactions
in up to 40% of children. These in-
cluded behavioral changes, sleep
disturbances, and possible interfer-
ence with learning. Valproic acid
was also effective in preventing re-
currences, but in view of the rare,
but reported fatal hepatitis, liver
function tests should be closely
monitored.

The consensus panel evaluated

the work-up and the usefulness of
laboratory tests and concluded that
a complete history, physical exami-
nation, and neurologic examination
should be performed; a lumbar
puncture should be performed if a
CNS infection is suspected; and
blood chemistries, x-rays, and CT
scanning, while occasionally useful
for diagnosis, were rarely useful in
predicting prognosis. Perhaps the
most controversial finding was that
the EEG, even an abnormal EEG,
did not reliably predict the develop-

ment of epilepsy. Its performance
was left to the discretion of the phy-
sician, but its prognostic usefulness
was questioned.

The panel concluded that in view
of the benign nature and outcome of
most febnile seizures there was no
need for medication. They further
concluded that anticonvulsant pro-
phylaxis may be considered: (1) in
the presence of an abnormal neu-
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