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Abstract Febrile seizures are the most common form of
childhood seizures, affecting 2—5% of all children and usually
appearing between 3 months and 5 years of age. Despite its
predominantly benign nature, a febrile seizure (FS) is a
terrifying experience for most parents. The condition is
perhaps one of the most prevalent causes of admittance to
pediatric emergency wards worldwide. FS, defined as either
simple or complex, may be provoked by any febrile bacterial
or (more usually) viral illness. No specific level of fever is
required to diagnose FS. It is essential to exclude underlying
meningitis in all children with FS, either clinically or, if any
doubt remains, by lumbar puncture. There is no evidence,
however, to support routine lumbar puncture in all children
admitted with simple FS, especially when typical clinical
signs of meningitis are lacking. The risk of epilepsy following
FS is 1-6%. The association, however small, between FS and
epilepsy may demonstrate a genetic link between FS and
epilepsy rather than a cause and effect relationship. The
effectiveness of prophylactic treatment with medication
remains controversial. There is no evidence of the effective-
ness of antipyretics in preventing future FS. Prophylactic use
of paracetamol, ibuprofen or a combination of both in FS, is
thus a questionable practice. There is reason to believe that
children who have experienced a simple FS are over-
investigated and over-treated. This review aims to provide
physicians with adequate knowledge to make rational assess-
ments of children with febrile seizures.
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Introduction

Although childhood febrile seizures in most cases are benign
and self-limiting [102], witnessing such seizures is a
terrifying experience for most parents. Febrile seizures are
the most common form of childhood seizures, affecting
approximately 2—5% of children and usually occurs between
3 months and 5 years, with a peak incidence at 18 months
[2, 39, 64]. The onset of FS in a child older than 6 years is
unusual [102].

In a consensus report issued by the US National Institute
of Health (NIH) in 1980 [31], the definition of FS is a
seizure “in infancy or childhood [...] associated with fever
but without evidence of intracranial infection or defined
cause for the seizure”. This definition excludes cases of FS
in children who have previously had afebrile seizures. A
modified definition of FS was issued in 1993, by the
International League Against Epilepsy [5], as “an epileptic
seizure occurring in childhood after the age of 1 month,
associated with a febrile illness not caused by an infection
of the central nervous system (CNS), without previous
neonatal seizures or a previous unprovoked seizure, and not
meeting criteria for other acute symptomatic seizures”. This
definition underlines the key diagnostic concepts in the
assessment of FS: to determine whether or not the fever is
caused by any potentially harmful condition, and to exclude
meningitis, encephalitis, serious electrolyte imbalance, or
other acute neurological illnesses, as well as prior unpro-
voked seizures. The diagnosis of FS implies, therefore, an
evaluation of the cause of the fever, and rules out alter-
native causes of the seizure besides the fever per se.

Febrile seizures are usually categorized as either simple or
complex [102]. A simple FS is defined as a self-limiting
tonic-clonic seizure of short duration (<15 min) that does not
usually recur within the next 24 h, and that does not leave
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any postictal pathology. On the other hand, a complex FS is
defined as having one or more of the following features:

1. A focal onset or focal features during the seizure, or a
seizure followed by a neurological deficit

2. Prolonged duration (>15 min)

3. Recurrent seizures within the same febrile illness over a
24-h period

4. Previous neurological impairment, such as cerebral palsy
or developmental delay [50, 67, 82, 84, 99]

Features of simple and complex febrile seizures are sum-
marized in Table 1.

The wide range in the estimates of the prevalence of com-
plex febrile seizures (9—35%) may reflect the diagnostic chal-
lenge of differentiating complex from simple FS, or even
from afebrile seizures. Although complex febrile seizures
make up a small fraction of all childhood seizures, they are
commonly associated with febrile first-time convulsive status
epilepticus (CSE) in children [21, 59].

There is reason to believe that despite their benign nature,
simple febrile seizures are one of the most prevalent causes
of admittance to pediatric emergency wards worldwide [22].
Management of simple FS might easily lead to unnecessary
use of medical resources, parental fear, and restrictions in
the life of the child.

This review aims at exploring the current knowledge of
febrile seizures and their management, in order to equip
physicians who will encounter children with ongoing or
recent febrile seizures with sufficient medical knowledge.

Materials and methods

Key clinical questions concerning the management of the
child presenting with a seizure were used in the search
strategy. Specific questions, type of question, and specific
search terms (as mesh headings and text words) were defined.
Medline (1966 to January 2007); Embase (1980 to January
2007), and Cochrane (up to January 2007) were searched; the
searches were confined to humans aged 0—18 years, English
language, and citations in references found. The references
generated were sifted for relevance to the clinical questions
by their titles and abstracts. Inclusion criteria were: articles
that investigated the clinical questions identified; scientific
literature reviews; reviews or clinical guidelines written by a
national body; and large, well-designed clinical trials (RCT,
matched case-control, cohort). Some retrospective cohort
studies were also included. Management recommendations
were made based on this literature search.

Risk factors

Generally, at least 50% of children who present with FS
will have no identified risk factors [102].

Fever

Although the definition of FS includes the presence of fever,
there is no current evidence of the level of fever required to

Table 1 Simple and complex

febrile seizures . .
Simple seizures:

e  Self-limiting

e Short duration (<15 minutes)

e Tonic-clonic features

e No reoccurrence within the next 24 hours

e No postictal pathology

Complex seizures:

e Longer duration (>15 minutes)

e May present as series of seizures with limited time interval

e New events may reoccur within the next 24 hours

e  Focal seizures, with several possible features:

o]
o]
o]

Clonic and/or tonic movements

Loss of muscle tone

Beginning on one side of the body, with or without
secondary generalization

Head and/or eye deviation to one side

Seizure activity followed by transient unilateral
paralysis (lasting minutes to hours, occasionally days)
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diagnose FS [102]. Despite the common belief that the rise in
temperature per se is more important for the development of
FS than the actual temperature achieved, there is no evidence
to support that view [14, 55]. Fever in children with FS is
typically higher than in controls with similar fever-related
illnesses, and seizures usually develop in the first 24 hours of
the illness [91]. Measurements of fever have methodological
problems because some reports in the literature refer to ax-
illary temperature and some to rectal temperature, and be-
cause FS does not always occur at the peak level of fever or at
the onset of fever [91]. Although the average level of fever in
children with FS is high (39.8°C), the scizure itself is the first
sign of febrile illness in 25-50% of all cases of FS [30].

Armon et al. [8], explored the level of fever in FS, using
the Delphi technique [38], where an axillary temperature of
>38°C was proposed in the first round to the Delphi panel as
a diagnostic limit in FS, but no consensus was reached. In
the second round, the Likert scale was modified such that
actual temperatures (between 37.0°C and 38.6°C in incre-
ments of 0.1 of a degree) were given. Panelists were asked
to “place one cross only in the temperature box that corre-
sponds to the lowest recorded axillary temperature that
would lead you to make a preliminary diagnosis of seizure
with fever”. The median and modal values were 37.8°C
with a range of 37.7°C to 38.0°C and interquartile range all
within the 37.8°C box. During the validation study it was
clear that a simple temperature cut-off was not practical and
therefore the statement was modified to allow the diagnosis
of “febrile seizure” if the history and examination was
indicative [8]. This decision was in accordance with the FS
definition proposal developed at the NIH consensus confer-
ence in 1980 [3].

Concurrent infection

Any febrile viral or bacterial illness may provoke FS. Viral
infections, in particular, are frequently associated with FS [63,
68]. The prevalence of bacterial infections in children
presenting with FS is low; however, such infections may
be serious when they do occur. Although the prevalence of
meningitis is rare in the developed world, meningitis presents
with seizures in 24% of children [20]. Offringa et al. [65],
reported that the all-over frequency of bacterial meningitis
was 7% in 309 children with FS seen in two pediatric
emergency wards, with an increasing likelihood of meningi-
tis with longer seizure durations. In a prospective population
based study, Chin et al. [21] found that bacterial meningitis
occurred in up to 18% of children with complex febrile
seizures. Other researchers have found a lower prevalence of
meningitis (0-5%) in FS populations [6, 41, 48, 62, 75, 88].
Meningitis is less likely in the absence of well-known
clinical findings, such as petechiae, nuchal rigidity, altered
consciousness, and coma [34, 65]. Based on data from the

UK in the period 1980-1990, the population risk of
meningitis (with or without seizure) is highest in children
aged 1-11 months [29], although this rate has decreased
since the introduction of pneumococcal and Haemophilus
influenzae type B (HIB) vaccines. Trainor et al. [88] assessed
the causes of infections found in children with first-time FS
in a multicenter retrospective review (n=455), and found that
bacteremia occurred in 1.3% of children in whom blood
cultures were drawn (69% of the study population). While
34% of all cases of infection were not identified, the most
commonly diagnosed infectious illnesses were otitis media
(34%), upper respiratory infection (12%), viral syndrome
(6%), and pneumonia (6%). Urinary tract infection (3%),
gastroenteritis (2%), varicella (2%), and bronchiolitis (1%)
were identified in smaller subsets of patients, while no cases of
meningitis were found [88]. Other studies suggest an
increased risk with exposure to infectious illnesses such as
human herpes virus-6 [36], and even to routine immunization
[9, 43].

Genetics

A positive family history of FS (in first-degree relatives) is
probably the most consistently identified risk factor for
developing FS, and the risk increases with the number of
relatives who have this history [91]. The genetic component of
FS is complex, however, and the risk varies greatly between
families who may have similar histories of the condition [17,
32, 66, 89]. Approximately 25-40% of children presenting
with FS have a positive family history, and siblings of a child
with FS have an estimated 9-22% risk of developing FS [40].
Monozygotic twins are reported to be more likely to show
concordance, in this respect, than are dizygotic twins [102].

There have been reports of linkages to FS on several chro-
mosomes, including 2¢q, 5¢q, 5, 8q, 19p, and 19q, with the
strongest linkage on chromosome 2¢ and specifically, link-
age to the genes responsible for sodium channel receptors,
in particular, a mutation in the alpha (a) subunit of the first
neuronal sodium channel gene [76, 81, 102]. However, no
clear evidence of specific genetic loci has yet been found,
and studies in this field are complicated because FS is most
probably multifactorial in origin.

Prenatal and early life exposure

Previous reports have indicated an elevated risk of develop-
ing FS in children with underlying brain disorders associated
with factors such as premature birth, delayed discharge from
the neonatal intensive care unit, and developmental delay.
However, a causal link between these factors and FS has not
yet been established [17, 35, 44, 58, 94, 95, 97], and the
evidence, so far, may be hampered by selection bias, since
the results vary depending on whether the research was
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hospital- or community-based. Vestergaard et al. [98],
explored the associations between prenatal exposure to
cigarette smoke, alcohol, and coffee and the risk of FS in
two population-based birth cohorts. Except for smoking,
these factors were not associated with the risk of FS. Even
the results related to smoking were not convincing. These
findings are at odds with two previous case-control studies,
which found that prenatal smoking was associated with a
two-fold increased risk of FS, and that the risk increased
with the number of cigarettes smoked per day [15, 19]. The
latter studies, however, have been the subject of method-
ological criticism.

Treatment and diagnostics
Treatment of an ongoing seizure

The treatment for a simple FS, based on the assessment of
an ongoing FS, is airway maintenance and abortion of the
seizure in order to prevent a febrile status epilepticus. Most
febrile seizures are of limited duration, lasting fewer than
10 min, and no drug intervention is usually necessary [102].
Most simple seizures end before the child reaches a phy-
sician. In prolonged attacks of 'S, lasting longer than 10 min,
rectal diazepam is effective, when no other acute medical care
is accessible. The dose of rectal diazepam is determined by
the child’s age and weight and is routinely about 0.5 mg per
kg (2.5 mg for children aged 6-12 months; 5 mg for 1-
4 years; 7.5 mg for 5-9 years) [54]. A pragmatic approach to
doses may be needed, because, in an emergency setting, it is
unlikely to be appropriate to attempt accurate weighing of a
child undergoing a seizure.

In a recent multicenter, randomized controlled trial (219
separate episodes of seizure in 177 patients), Mclntyre et al.
[54] reported that midazolam administered via the buccal
route was more effective than rectal diazepam for children
presenting to hospital with acute seizures, and was not
associated with an increased incidence of respiratory depres-
sion. The use of midazolam, however, is not yet a routine
treatment for FS [83]. In a review from the Cochrane col-
laboration, Appleton et al. [7] concluded that there was some
evidence that rectal lorazepam may be more effective and
safer than rectal diazepam, but that the data were insufficient
to indicate that lorazepam should replace diazepam as the
first-choice rectal drug in treating acute tonic-clonic con-
vulsions and convulsive status epilepticus. Despite the lack
of clear evidence that the use of benzodiazepines is safe and
effective when used in prehospital settings, Alldredge et al.
[1] reported that prehospital administration of diazepam may
shorten the duration of status epilepticus in children and
simplify their subsequent management in an emergency
department setting. They also considered that there were no
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significant differences between rectal and intravenous diaz-
epam therapy with regard to seizure duration, the need for
intubation, or recurrent seizures.

Diagnostic work-up following FS

The main task in the diagnostic evaluation of a child with a
recent attack of FS is to determine whether the fever and/or
seizure result from potentially harmful or even lethal ill-
nesses. First of all, the risk of meningitis must be considered.
The estimated incidence of meningitis in children who
present with an apparent FS is 2-7% [6, 41, 48, 62, 65,
75]. FS in association with meningitis often presents as
complex FS [71]. Other bacterial infections, such as urinary,
ear, and airways infections, must also be considered in a
child with FS, although most infections associated with FS
are probably of viral etiology. Malaria needs to be consid-
ered in countries where it is epidemic. A detailed history
and a targeted physical examination are essential and can
eliminate several serious conditions. A flow-chart of the
initial assessment of FS [8, 12, 61, 88, 101, 102], is pre-
sented in Fig. 1.

The risk of epilepsy, which will be discussed in a later
section, increases if the child’s FS was complex rather than
simple; if the child was neurologically abnormal before the
first FS; and if there is a family history of epilepsy in the
child’s parents or siblings [71].

Admittance

Children with simple FS with no suspicion of serious un-
derlying illness, who are older than 18 months, do not need to
be routinely admitted to a hospital ward. This is provided that
their consciousness has returned to normal, there is ready
access to health care, and the parents are not overwhelmed
with anxiety [12]. Although, in most cases, FS is benign,
Sweeney et al. [86] found that a majority (70%) of all
children with FS were admitted to hospital, but that the
value of admission and of investigations, in many cases, was
questionable.

The decision to admit should be individualized. Based
on current knowledge and consensus among experts,
criteria for admission are age younger than 18 months,
lethargy beyond the postictal state, unstable clinical status,
complex FS, parental anxiety and/or uncertain home
situation [8]. Diagnostic uncertainty is often more com-
mon in the first event of FS than in forthcoming events,
but it is important to remember that a history of previous
FS does not rule out the possibility of, for example,
meningitis with later FS. Any child in whom there is the
slightest suspicion of meningitis should be admitted.
Admittance should include an observation period of at
least 2 h [12].
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Fig. 1 Flow-chart of the initial | FEBRILE SEIZURE

assessment of febrile seizures
in children l

| Seizure management

A

Sign or history of serious illness:
e  Lethargy beyond postictal state YES
e  Unstable clinical status
e  Petechiae ADMIT Treat as suspected meningitis
®  Nuchal rigidity
e Irritability
e  Bulging fontanelle
v NO
Complex febrile seizures:
®  Duration > 15 min
®  Series of seizures events e Investigate source of fever and
*  Focal features YES treat accordingly
e  Strongly consider lumbar
v NO VES puncture if age < 12 months
Suspected antibiotic masking of meningeal ADMIT *  Always lumbal" puncture if
— suspected meningitis, unless
symptoms T .
contraindications (e.g. raised
intracranial pressure)
NO ®  Observation > 2 hours
3 e  Consider neuroimaging
Age < 18 months YES
vy NO
SIMPLE FEBRILE SEIZURE
WITHOUT SIGNS OF MENINGITIS
AND AGE > 18 MONTHS
Focus of infection?
e Iffocus, treat accordingly
v NO
| Collect and analyse urine sample |
| Parental information |
l YES
Disabling parental anxiety and/or uncertain -
home situation »  ADMIT > Observation > 2 hours

NO

A

Send home if ready access to health care,
advice to make later appointment with GP

Laboratory investigations

No laboratory tests are proven to be of particular value in the
management of a child with FS, except when there are
symptoms or signs indicating a significant concurrent illness
[71]. In a recent evidence-based guideline, Baumer [12]
suggests that a urine sample should be checked for infection
in a child with simple FS, but that no other investigation is
routinely indicated. Other researchers suggest a broader
laboratory investigation of infections, but do not recommend

routine analysis of serum electrolytes, calcium, phosphorus,
complete blood count, and blood glucose, unless they are
indicated by a suspicious history or physical findings [6, 33,
41, 47, 75].

In children with diarrhea and vomiting, or signs of dehy-
dration, analysis of serum electrolytes provides valuable
information [71]. Other laboratory tests that may be helpful
include anticonvulsant blood levels (if the child is being
treated for a seizure disorder) and blood sugar level if the
child does not regain consciousness fully after the FS,
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especially if there is concurrent vomiting and ketosis, or if
the cerebrospinal fluid (CSF) is to be examined [71].

In some cases, the key question is whether or not to
perform a lumbar puncture. This should be strongly
considered when the child has had at least 3 days of illness
with drowsiness and vomiting; if there is a complex FS; and
if there are findings of petechiae, nuchal rigidity, drowsi-
ness, irritability or bulging fontanel [12]. In an American
Academy of Pediatrics (AAP) practice parameter from
1996 for neurodiagnostic evaluation (including lumbar
puncture) following a first FS, a liberal practice for children
younger than 12 months is recommended [6]. This is due to
the often subtle clinical signs of meningitis in this age group.
Both Joffe et al. [48] and Offringa et al. [65] argue that
history and physical examination (without lumbar puncture)
in many cases discriminate between children with and
without meningitis. Offringa et al. [65] studied causes and
features of infections in 309 children presenting with FS and
reported that specific symptoms for the combination of FS
and meningitis were petechiae, nuchal rigidity, coma,
persistent drowsiness, ongoing convulsions, and paresis or
paralysis. Children without these features very rarely had
meningitis [65]. Joffe et al. [48] also reported that history
and physical examination items discriminated between
children with and without meningitis, and that this
diagnostic approach was as sensitive as and more specific
than lumbar puncture for detecting children with FS and
meningitis. Most importantly, the negative predictive value
of history and physical examination was 100% [48]. In a
study population of 455 children admitted with FS, Trainor et
al. [88] reported that 30% had cerebrospinal fluid cultures
performed, but that none of these cultures grew a bacterial
pathogen. Performing routine lumbar puncture in the large
majority of children with ongoing antibiotic treatment, as
suggested by some researchers [6, 101], on the basis of a
possible masking effect on meningitis, is not necessarily
indicated, as long as antibiotics are commonly inappropriately
prescribed for illnesses that have a predominantly viral
etiology, such as common colds [60, 70, 85].

An EEG is not usually indicated for evaluation either in a
hospital or outpatient setting [6]. EEGs are probably most
helpful if there is doubt about whether FS has really oc-
curred, because EEGs carried out on the day of the seizure
are abnormal in as many as 88% of patients [71].

Prognosis
Recurrence
The most prevalent pathology following FS is a recurrence

of FS, with an estimated risk of 29-35% [12]. The risk of
recurrence depends on a complex interplay between genetic
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and environmental factors. In a prospective randomized
study, Knudsen [51] identified five major risk factors for
recurrent FS:

Age 15 months or less at the time of the first FS
Epilepsy in first-degree relatives

Febrile convulsions in first-degree relatives

A first complex FS

Attending day nursery care

MY

The greater the number of risk factors, the higher the
recurrence rate and vice versa. The 18-month recurrence rate
was 80—100% if three to five risk factors were present, 50% if
two factors were identified, 25% where one factor was found,
and 12% if there were no predictors [S1]. In another report,
Offringa et al. [66] found that young age at onset
(<12 months), a history of febrile or unprovoked seizure in
a first-degree relative, and a rectal temperature of less than
40°C at the time of the febrile seizure were associated with a
significantly increased recurrence rate. Age at onset is
perhaps the single strongest and most consistent predictor
of recurrent febrile seizures: the younger the child, the
greater the risk (50% in <1 year old versus 20% in >3 years
old) [42]. It is suggested that the higher recurrence risk
associated with early age at onset may indicate increased
vulnerability to FS or may simply be a function of the
greater remaining risk period available in which to have a
recurrence [82]. The recurrence hazard is highest in the first
6 to 12 months after an initial attack of FS [66].

Epilepsy

Most children with febrile seizures, approximately 97%,
never develop epilepsy. However, all studies have shown that
children with FS are at increased risk of subsequent epilepsy,
compared with healthy controls [12, 56]. The risk of epilepsy
following a simple FS is 1-2.4%, while the risk of epilepsy
following a complex FS is 4.1-6% [12]. A history of febrile
convulsions is present in 10—-15% of people with epilepsy or
unprovoked seizure, which is several times higher than the
2-4% seen in the general population [37]. In the US
community-based National Cooperative Perinatal Project
[56, 57], three independent risk factors for later epilepsy
following FS were identified:

1. Idiopathic or genetic forms of epilepsy in a first-degree
relative

2. Abnormal neurological or developmental status before
the attack of FS

3. Complex FS

It is suggested that the association, however small, between
FS and epilepsy demonstrates a genetic link between febrile
seizures and epilepsy rather than a cause and effect rela-
tionship [16, 49].
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Neurological deficits

It is not yet quite clear whether children with a history of FS
are at greater risk of developing neurological deficits.
However, most population-based studies have shown no
obvious association between simple or complex FS, includ-
ing febrile status, and the later development of neurological
deficits, overall cognitive functioning, or specific memory
impairment [25, 95, 96]. On the other hand, Wallace [100]
studied children with febrile seizures who were admitted to
hospital and found that about 5% of them acquired new
neurological abnormalities. Schiottz-Christensen et al. [77]
studied 14 pairs of monozygous twins discordant with re-
gard to febrile seizures, and found an increased incidence of
“soft signs” and behavioral disturbances among twins who
had experienced an FS, but whether these may have pre-
ceded the seizures is questionable. In the same population,
significant intellectual impairments in those who had suf-
fered febrile seizures were found, although the deficits were
small [78].

Mortality

The mortality associated with FS is extremely low. No deaths
were reported from the National Collaboration Perinatal
Project [56, 57], or from the British cohort study [6, 95].

Prognostic risks following a first event of FS are sum-
marized in Table 2.

Prevention

Despite the widespread use of antipyretic medication during
fever in children who have experienced FS [23], there is little
evidence that antipyretics reduce the risk of recurrence of FS
[18, 74]. Van Stuijvenberg et al. [92], evaluated the effect of
ibuprofen syrup versus placebo during fever in children
aged 1-4 years who had a minimum of one risk factor for
FS. Median follow-up time was 12 months. The relative risk
of recurrence in the group receiving ibuprofen was not
significantly different from that in the placebo group [92].
Thus, the practice of using “round the clock™ ibuprofen is

Table 2 Prognosis after first febrile seizure

Pathology Risk percentage (%)
Risk of reoccurrence (total) 29-35

If age of onset <1 year =50

If age of onset >3 years ~20

Risk of epilepsy after simple febrile seizure 1-2.4

Risk of epilepsy after complex febrile seizure  4.1-6

Neurological deficits 0-5

not, so far, supported by research and may even contribute
to parental fever phobia [10]. Also, there is still no evidence
that antipyretics will prevent further febrile seizures in
combination with low doses of diazepam [26, 90]. In an
AAP practice parameter from 2000 [11], it is concluded that
“although antipyretic agents may improve the comfort of the
child, they will not prevent febrile seizures”.

Previous reports indicate the effects of both valproate and
phenobarbital in reducing the recurrence of FS compared
with placebo [10, 69]. The significant side effects of these
drugs, however, limit their practical use. In fact, Farwell et
al. [27] concluded that phenobarbital depresses cognitive
performance in children treated for FS and that this
disadvantage, which may outlast the administration of the
drug by several months, is not offset by the benefit of
seizure prevention. In an attempt to avoid the side effects of
continuous administration, phenobarbital has been given for
a limited period after onset of fever, but this has proven
ineffective [62]. This is probably due to the delay in achiev-
ing appropriate serum and tissue levels. Both the Royal
College of Pediatrics and Child Health [4] and the American
Academy of Pediatrics [11] do not recommend the use of
prophylactic antiepileptic medication in children with either
simple or complex FS.

Carbamazepine and phenytoin have been found to be
ineffective in the short- and long-term management of FS [10].

There is conflicting evidence on the effectiveness of
prophylactic treatment with diazepam for the recurrence of
FS. Nevertheless, the majority opinion is that such treatment
is likely to be effective [11, 52, 72]. The decision on whether
to initiate benzodiazepine prophylaxis depends on factors
such as drug adverse effects, the frequency and type of FS,
access to medical treatment, and the capabilities and wishes
of carers [102]. An important disadvantage of early (pre-
seizure) administration of oral [72] or rectal [53] diazepam
is drowsiness and ataxia in the child, which may confuse
medical judgment with regard to serious febrile illnesses,
like meningitis or encephalitis. Several researchers suggest
that if a child appears to have a very low threshold for FS
with any febrile episode, and particularly if the seizures are
recurrent and prolonged, it is appropriate to administer rectal
diazepam either whenever the child is febrile and before
seizure starts [51, 72], or as soon as the seizure starts [102].
Baumer et al. [12] conclude that if parental anxiety
associated with FS is severe, intermittent oral diazepam at
the onset of febrile illness may be justified for the effective
prevention of recurrence.

Parent information

Many parents (or other carers), faced for the first time with
an FS, may believe that the child is dying [13]. Thus, FS may
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cause serious anxiety and fear [13, 80], and fever phobia
[93] among carers, despite the good prognosis. High levels
of anxiety are more often found in parents with little or no
knowledge of FS and with a low level of education [28].

In a study from The Netherlands, van Stuijvenberg et al.
[93] studied parents’ perceptions and knowledge of fever
and FS, and concluded that parental fear of fever and FS was
a major problem, with several negative consequences for
daily family life. Adequate provision of information seemed
to reduce parental fear [93].

Despite the medical obligation to provide good informa-
tion, its effectiveness in relation to FS is unclear. Flury et al.
[28] reported that even in parents with a knowledge of FS,
anxiety levels were very high, and parents would still react
inappropriately in the case of recurrence. Therefore, infor-
mation provided to parents must be specific, especially
about which measures to take or which to avoid [28].

For the majority of children with FS, parental education
and counseling will be the sole treatment. Adequate infor-
mation on the nature and prognosis of FS should be provided
and repeated. The amount and level of information will
depend on the parents’ anxiety level, education and ability to
pay attention to the information given at that particular time.

In those cases for which prophylactic treatment with
diazepam is recommended, careful instructions regarding its
use must be provided and most probably repeated. It is usually
advisable to see these parents after a few weeks to review the
information given and to answer any additional questions.

There is no evidence that admitting a child to hospital
after an attack of FS merely to reassure parents has any
benefit [73].

Conclusions

Febrile seizures are the most common form of seizures seen
in children; their predominantly benign nature is demon-
strated in all research in this field, but a small minority of
children presenting with FS will develop epilepsy.

Febrile seizures are provoked by fever and usually develop
within the first 24 h of the febrile illness. No specific level of
fever is required to diagnose FS. Despite the commonly held
belief that the rise in fever per se is the main risk factor for
developing seizures, there is still no evidence to support this
view. There is, as yet, no evidence of the effectiveness of an-
tipyretics in preventing future febrile seizures [24, 26, 52, 87].

The main task in the initial assessment of FS is the first-aid
management of an ongoing seizure, and then to exclude se-
rious medical illnesses that may have caused the fever. There
is reason to believe that children who have experienced a
simple FS are over-admitted, over-investigated, and over-
treated [23]. Medical staff are responsible for providing
sufficient medical information to parents, in order to reduce
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irrational fear and unnecessary use of health resources. How-
ever, children should be admitted if they are younger than
18 months; or if they have lethargy beyond the postictal state,
unstable clinical status, or complex FS; or where there is
parental anxiety and/or an uncertain home situation.

Indications for lumbar puncture in children with FS are
controversial and clinicians have little evidence on which to
base their decision. This may lower the clinical threshold for
performing a lumbar puncture, in an attempt to reduce uncer-
tainty in diagnosis. Based on current knowledge, there seems
to be no need for the routine investigation of cerebrospinal
fluid in children admitted with FS who are more than
12 months old and who do not have any apparent signs of
meningitis.

When the diagnosis of simple FS is reached, the main
target strategy should be reassurance and explanation to par-
ents. The parents of children who experience febrile seizures
often lack knowledge, and have heightened concerns and
inadequate first-aid management skills [79]. The literature
recognizes the importance of parental education in the man-
agement of children with simple FS [45, 46, 93], but the
effectiveness of such education is questionable [28]. An un-
derstanding of the nature and prognosis of FS will help the
physician to provide adequate medical care for children with
this condition, to reassure parents, and to avoid unnecessary
diagnostic and therapeutic interventions.
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