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Purpose of review

The review describes current evidence on the evaluation of febrile seizures in the acute setting, the need for
further outpatient assessment, and predictors regarding long-term outcomes of these patients.

Recent findings

New evidence has been added in support of limited assessment and intervention: evidence on low utility of
lumbar puncture, emergent neuroimaging, and follow-up electroencephalography, as well as low yield for
antipyretic prophylaxis and intermittent use of antiepileptic drugs. Finally, there is growing evidence
regarding the genetic basis of both febrile seizures and vaccine-related seizures/febrile seizures.

Summary

Routine diagnostic testing for simple febrile seizures is being discouraged, and clear evidence-based
guidelines regarding complex febrile seizures are lacking. Thus, clinical acumen remains the most
important tool for identifying children with seizures who are candidates for a more elaborate diagnostic
evaluation. Similarly, evidence and guidelines regarding candidates for an emergent out-of-hospital
diazepam treatment are lacking.
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INTRODUCTION

Two thousand years after being described by Socra-
tes, the definition of the syndrome referred to as
febrile seizure is still evolving. Currently, febrile
seizure is defined as age-specific seizures associated
with a temperature of 38.08C or higher, unprovoked
by central nervous system (CNS) infection, trauma,
or metabolic abnormality [1].
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Definitions and terminology

The National Institutes of Health (1980) defined
febrile seizure as follows: an event occurring in
infancy or childhood, usually between 3 months
and 5 years of age, associated with fever but
without evidence of intracranial infection or
defined cause [2].

The International League Against Epilepsy
(1993) defined febrile seizure as a seizure occurring
in childhood after age 1 month, associated with a
febrile illness not caused by infection of the CNS,
without previous neonatal seizures or a previous
unprovoked seizure, and not meeting the criteria
of other acute symptomatic seizures [3].

Most recently, the American Academy of
Pediatrics (AAP) (2008) defined febrile seizure as a
seizure occurring in febrile children between the
© 2015 Wolters Kluwer 
ages 6 and 60 months who do not have an intra-
cranial infection, metabolic disturbance, or history
of a febrile seizure.

Febrile seizure is further classified into either
simple or complex [4]. Simple febrile seizure is
defined as generalized, lasting less than 15 min,
comprising generalized tonic and clonic activities
without a focal component, and without recurrence
within 24 h (�within the same febrile illness). Com-
plex, atypical, or complicated febrile seizure (CFS)
[5] is defined by having the following features:
partial onset or focal features, and/or duration lon-
ger than 15 min, and/or recurrence within 24 h,
and/or association with postictal neurological
abnormalities, such as Todd paresis.
Health, Inc. All rights reserved.
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KEY POINTS

� New evidence validates the concept of minimal
intervention and evaluation of febrile seizure, given low
utility of routine testing and treatment.

� Clinicians should familiarize themselves with predictors
of recurrence and/or unprovoked seizures to better
inform and direct families.

� Future directions include further progress in genetic
studies, as well as evidence to inform guidelines for
CFS, febrile status epilepticus, and criteria for out-of-
hospital ‘rescue’ benzodiazepine prescribing.
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Prevalence genetics and environment

Febrile seizures occur in 2 to 5% of children who are
6 months to 5 years of age, with peak incidence at 18
months of age and low incidence before 6 months or
after 3 years of age. There is no gender difference [6],
yet there is a higher rate of febrile seizure in Asian
populations [7]. Febrile seizures follow a bimodal
seasonal pattern or simply mirror peaks of febrile
respiratory infections (November–January) or
gastrointestinal infections (June–August).

Two-thirds of febrile seizure cases seen in emer-
gency departments (EDs) are simple febrile seizures.
Among CFS cases, the complex features are focality
(16%), multiple seizures (14%), and prolonged
duration (9%). Two complex features are seen
in 6.5% of individual cases and three features in
less than 1%. Febrile status epilepticus (duration
greater than 30 min) represents about 5% of febrile
seizure.

Febrile seizure occurs more often in first-degree
and second-degree relatives of children with febrile
seizure [8], with about 20% among siblings and 10%
among parents. The mode of inheritance is multi-
factorial, although an autosomal dominant mode of
inheritance has been reported [9].
EMERGENCY DEPARTMENT EVALUATION

ED assessment focuses on identifying a fever source,
immunization, and recent antibiotic use. In
addition, the seizure features and possible risk fac-
tors must be addressed: seizure type, duration, any
prolonged postictal phase, and family history of
febrile seizure or epilepsy [10

&

]. This information
will guide the need for infectious workup, imaging,
consideration of rectal diazepam prescription on
discharge, and a subsequent electroencephalogra-
phy (EEG). Physical examination should not be
deferred until the postictal state has resolved;
although limited, it may reveal a Todd’s paresis that
would otherwise go unnoticed. Meningeal signs and
 Copyright © 2015 Wolters Kluwe
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a child’s level of consciousness should be assessed
serially until the child is back to baseline.
Lumbar puncture

Seizure is a known presenting symptom and predic-
tor of acute bacterial meningitis (ABM) [11], yet it is
unlikely to be the sole manifestation of ABM [12].
Routine lumbar puncture among children with
febrile seizure has been shown to be of limited value
[13–15] for both simple and CFS [16,17

&

]. Although
complex features increase the risk of ABM when
compared with simple febrile seizure (data from
the developing world suggest rate of ABM among
first-time febrile seizure to be under 1% for simple
febrile seizure and nearly 5% in a CFS [18]), the
overall ABM rate for CFS in the USA is too low to
recommend routine lumbar puncture. However,
lumbar puncture may be indicated with concerns
of altered mental status beyond the transient pos-
tictal state, critically ill children including those
who are intubated and sedated, and when there
are features raising the possibility of CNS infection.

The 2011 AAP guidelines suggest lumbar punc-
ture in children with simple febrile seizure with
signs and symptoms of ABM (e.g., neck stiffness,
positive Kernig’s and Brudzinski’s signs), in those
younger than a year of age if they did not receive
their routine immunizations or the immunization
status is unknown, and in those who were pretreated
with antibiotics, as a result of the potential masking
of some signs and symptoms of meningitis. ABM
rates described in the developing world may justify
guidelines different than those applied in the USA.
Other laboratory testing

The 2011 AAP recommendations do not routinely
recommend serum electrolytes, blood glucose,
or complete blood count because of low yield
[19–21,22

&

]. Iron deficiency is known to be associ-
ated with febrile seizure [23], yet this standalone
factor should not necessarily prompt a complete
blood count in the acute setting. Children with
febrile seizure do not have a higher rate of urinary
tract infection compared with other children with
fever [24]. Decisions regarding urinalysis and urine
cultures should be based solely on factors such as
age, sex, and other features in accordance with
current urinary tract infection screening recommen-
dations [25].

In published ED data, the fever source is unde-
termined in most patients [13,18] and, as viral stud-
ies are not routinely done, it is unclear to what
proportion implicated viruses (influenza [26], and
human herpesvirus 6 and 7 [27–29]) are responsible
r Health, Inc. All rights reserved.
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for the associated febrile illness. Otitis media is the
most commonly identified infection [13,14].
Neuroimaging

When imaging is obtained for either simple FS or
CFS, emergent findings are very rare [30,31], and the
most common MRI abnormalities are subcortical
focal hyperintensity, abnormal white matter signal,
and focal cortical dysplasia [32

&

,33]. The AAP does
not recommend routine neuroimaging for children
with first simple febrile seizure [34,35].

Hippocampal injury (hippocampal edema and
subsequent mesial temporal sclerosis) can occasion-
ally occur during prolonged [36] and focal febrile
seizures in infants who otherwise appear normal.
Such lesions may increase the risk of focal and
prolonged seizures, which in turn may result in
more hippocampal lesions. There are no current
guidelines regarding imaging with CFS.
Electroencephalography

EEG is of limited value in the evaluation of febrile
seizure; although abnormalities may be present in
these children, their clinical significance is unclear
in predicting febrile seizure recurrence or develop-
ment of epilepsy [37–39]. Intuitively, epileptiform
discharges on the EEGs of patients with febrile seiz-
ure are important predictive risk factors for the
development of epilepsy as the febrile illness lowers
the seizure threshold. Studies suggest that frontal
paroxysmal EEG abnormalities are associated with
higher risk of epilepsy [37,39], but the frequency of
EEG abnormalities in febrile seizure patients is still
unclear. The prevalence reported ranges from 2 to
86% [40,41] as a result of varying study populations
in terms of age, definition of EEG abnormalities, and
the time interval prior to the EEG. Although patients
with CFS are more likely to develop epilepsy, it is
unclear whether EEG abnormalities are predictive of
epilepsy [38]. Performing EEG within 24 h of pres-
entation can show generalized background slowing,
which could make identifying possible epileptiform
abnormalities difficult [42]. Generalized slowing on
EEG can be present up to 7 days after a child presents
with febrile status epilepticus [43,44].

The AAP consensus guideline states that an EEG
should not be a part of the routine evaluation in
neurologically healthy children with a simple febrile
seizure [34]. There are no clear recommendations
regarding CFS.
BEYOND THE ACUTE SETTING

The first febrile seizure is an overwhelming experi-
ence for parents [45

&

]. There is a discordance
 Copyright © 2015 Wolters Kluwer 
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between being rushed to a hospital in an ambulance,
and at times transferred to a tertiary pediatric center,
and the current state of minimal diagnostic evalu-
ation [46]. Upon discharge, many questions need to
be answered about a child’s health status, ranging
from risk of recurrence, risk of epilepsy, and address-
ing vaccinations to medical management around
the next febrile illness. The next section reviews
some of the current knowledge useful to answer
these questions.
Risk factors for recurrence

A second episode of febrile seizure will occur in a
third of the children with first febrile seizure, and
about 10% will experience three or more febrile
seizures [47]. Risk factors include family history of
febrile seizure, age of onset <18 months of age,
lower peak temperature, and short duration of fever
prior to seizure occurrence [5,47,48]. Multiple risk
factors may drive the risk higher. Family history of
epilepsy does not predict recurrence of FS, neither
do neurodevelopmental abnormalities or a child’s
sex [49]. To date, the well established risk factors for
recurrence (and even early recurrence [50] within
24 h) have not been incorporated in published
guidelines addressing rectal diazepam prescription
practice. The only consistent practice involves pro-
longed seizures [49], as a recurrent febrile seizure is
also more likely to be prolonged if the initial febrile
seizure was prolonged.
Risk factors for subsequent epilepsy

Rate of epilepsy among children with simple febrile
seizure is close to the overall rate in the general
population. A higher risk (some quantify it as up
to 7% [51]) exists in children with a family history of
epilepsy, those with CFS, children with recurrence
of simple febrile seizure under the age of 12 months
(and possibly those older than 3 years of age [52

&

]),
and those having a short duration of fever prior to
seizing. The latter is also a predictor of febrile seizure
recurrence. The effect of number of complex fea-
tures in a febrile seizure on further development of
epilepsy is controversial. Within CFS, febrile status
epilepticus is associated with epilepsy.
Prophylaxis/medical treatment

Prevention or prophylaxis of febrile seizure involves
three main options: vigorous fever management,
management of a seizure once it occurs, intermit-
tent use of antiepileptic drugs (AEDs) during a
febrile illness, and maintenance AEDs throughout
high-risk years [53

&

].
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Vigorous fever management

Intuitively, managing fever with antipyretics (acet-
aminophen and/or ibuprofen) may address both
temperature height and rapid temperature changes,
thus reducing the frequency of febrile seizures.
Recent systematic review [54

&&

] of all randomized
control trials between 1950 and 2011 showed a
febrile seizure recurrence rate of 22.7% among chil-
dren receiving antipyretics vs. 24.2% in the placebo
groups. This strategy is not only ineffective, it adds
to parental anxiety by obsessively measuring the
child’s temperature and to their sense of frustration
when seizures occur at or preceding the first noted
temperature spike. Antipyretics should therefore be
administered to control symptoms related to fever
alone.

Immediate management

Using an AED for early termination of seizures may
prevent prolonged seizures and neuronal loss. First
line of ED treatment involves benzodiazepines
(most commonly intravenous lorazepam, 0.1 mg/
kg) or diazepam (0.2 mg/kg), which are highly effica-
cious if given early in the course of a seizure. Con-
trary to prior beliefs that lorazepam may be superior
to diazepam, a recently published randomized con-
trol trial showed no difference between these two
medications in stopping seizures [55].

In the USA, rectal diazepam (0.5 mg/kg) is the
most commonly used medication for out-of-hospi-
tal use; however, buccal [56] (0.4 mg/kg) or intra-
nasal [57] (0.2 mg/kg) midazolam is equally effective
and well tolerated in stopping an ongoing seizure.
Other than patients who experience febrile status
epilepticus, clear guidelines for who should be dis-
charged home with a ‘rescue’ AED are lacking. Fac-
tors such as duration, number of seizures, parental
preference, and the ability to handle the apneic
phase that may follow administration of a benzo-
diazepine must be considered, prior to prescribing a
‘rescue’ benzodiazepine.

Intermittent antiepileptic drug therapy at
the time of fever

Intermittent diazepam given during febrile illnesses
has been clinically proven to reduce the recurrence
of both simple and CFS [58]; however, there is a high
overall failure rate in preventing febrile seizure as so
many precedes the detection of fever. As a result,
this practice is discouraged by the AAP. Some, how-
ever, advocate its use among the subgroup of
patients who had a prolonged febrile seizure [59

&

].
Other intermittent AEDs previously studied (such as
phenobarbital [60] or valproate [61]) may be effec-
tive if given at the onset of fever but are equally
discouraged.
 Copyright © 2015 Wolters Kluwe
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Continuous antiepileptic drug therapy

Phenobarbital or valproate (both proven effective in
preventing recurrent febrile seizure) is rarely used to
prevent febrile seizure. The rate of adverse reactions
associated with these anticonvulsants is generally
considered to clearly outweigh the risks associated
with potential febrile seizure [62].

Other drugs have also been studied. Carbama-
zepine and phenytoin have limited or no effect on
the recurrence of febrile seizure [63]. Levetiracetam
may prove to be an effective medication in prevent-
ing the recurrence of CFS; however, larger studies
are needed.

In summary, medical treatment to affect the
natural course of febrile seizure is of limited value.
Efforts are focused on preventing febrile status epi-
lepticus. For those parents insisting on medical
treatment for simple febrile seizure, rectal diazepam
should be considered or intermittent oral diazepam
should be considered during illness [46].
Vaccination and febrile seizure

Vaccine-induced febrile seizures are defined as
febrile seizure occurring within 72 h of vaccination,
although in the case of measles, mumps, and rubella
(MMR) vaccine both fever and febrile seizure may be
expected between 7 and 14 days. Independent of
fever, the risk of febrile seizure also depends on the
vaccine type [64,65], with higher rates with MMR,
and toxin-containing or whole-cell preparations
such as diphtheria–tetanus–acellular pertussis
(DTaP) [66], although there is accumulating data
that even MMR-associated febrile seizure is genet-
ically mediated [67

&&

]. The practice of delaying MMR
vaccines until a child is slightly older should be
discouraged as data shows a higher rate of postvac-
cination seizures for those for whom vaccines were
delayed [68

&

]. Simultaneous administration of
vaccines may also affect the rate of vaccine-associ-
ated febrile seizure. This has been reported when
influenza and pneumococcal vaccines were given in
combination [69] and for recombinant meningo-
coccal serotype B vaccine given with other routine
vaccines [DTaP–inactivated polio vaccine–hepatitis
B virus/Haemophilus influenzae type B (DTaP–IPV–
HBV/Hib) and pneumococcal conjugate vaccine
(PCV7)] [70

&

]. In the latter case, postvaccination
fever rate was increased by 70% compared after
giving these vaccines separately.

Considerations

ABM, measles, and polio are now rare in the age
groups affected by febrile seizure in the USA [71–73]
thanks to effective vaccines. Clinicians caring for
children with febrile seizure should clearly state the
r Health, Inc. All rights reserved.

rved. www.co-pediatrics.com 295



Emergency and critical care medicine
importance of the prevention of the significant
neurologic morbidity associated with these diseases
whenever discussing the risk of fever and febrile
seizure associated with vaccinations [45

&

,65]. To
provide reassurance and possibly improve vaccina-
tion compliance, one should consider round-the-
clock antipyretics after DTaP to reduce postvaccina-
tion fever (this is an exception regarding the
prior discussion on antipyretics [74]), and for
selected patients, oral diazepam may be considered
for 1 day following vaccination; a history of febrile
seizure (and especially prolonged febrile seizure)
should be a relative indication for administration
of vaccines at separate visits rather than more than
one vaccine at a time.
CONCLUSION

Pediatricians are facing new challenges in managing
febrile seizure and advising families: routine diag-
nostic tests for simple febrile seizure are being dis-
couraged, and their utility for complex febrile
seizure is quite poor, leaving clinical acumen as
the only tool in identifying children with febrile
seizure who are candidates for a more elaborate
diagnostic evaluation; prevention of further febrile
seizure is challenging, with new evidence showing
no effect to control fever; postvaccination febrile
seizure may hinder vaccination compliance, and
strategies need to be put in place; evidence-based
guidelines regarding CFS and identifying candidates
for emergent out-of-hospital diazepam treatment
are still lacking.
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