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PROGRAM OVERVIEW
Febrile seizures are the most common type of seizure in children. Brief febrile seizures are now thought to be a relatively benign syndrome. 
While children who have experienced them are slightly more likely than other children to later develop unprovoked seizures and epilepsy, 
the febrile seizures are most likely a marker for, rather than a cause of, the subsequent seizures. Thus, a history of febrile seizures is present 
in many individuals who have epilepsy or unprovoked seizures. Prolonged febrile seizures, on the other hand, are less benign and have 
been linked with acute hippocampal injury and subsequent mesial temporal sclerosis and temporal lobe epilepsy, although the details 
of the frequency with which this happens are still being investigated. Given that prolonged febrile seizures are of the most concern, the 
current approach to treating febrile seizures focuses on preventing prolonged febrile seizures. This monograph is designed to review current 
literature regarding febrile seizures in order to provide physicians with the tools and information needed to make the best decisions for their 
pediatric patients with febrile seizures.

INTRODUCTION 
The National Institutes of Health (NIH) Consensus Conference 1980 statement1 and the International League Against Epilepsy (ILAE)2 
defi ne a febrile seizure as a seizure event of infancy and childhood that is associated with fever; the defi nition excludes prior unprovoked 
seizures and seizures associated with acute central nervous system (CNS) infection, electrolyte imbalance, and other acute symptomatic 
events. The peak body temperature associated with the febrile illness must be ≥101°F, although fever may be absent during the febrile 
seizure.3 Epidemiological studies have indicated that febrile seizures are age-specifi c occurrences, with most episodes occurring when 
children are between the ages of 3 months and 5 years. Febrile seizures can occur in children as young as 1 month of age and have a peak 
incidence at about 18 months of age1,2,4; onset of febrile seizures after the age of 7 does occur, but it is rare.4

Febrile seizures are classifi ed as either simple or complex. Simple febrile seizures include those that are isolated, generalized, and brief.3 
Complex febrile seizures are focal, multiple (ie, more than one seizure during the febrile illness), or prolonged (ie, lasting longer than 
either 10 minutes5-8 or 15 minutes).3,8 In the case of extremely prolonged febrile seizures, which last longer than 30 minutes, they then meet 
the criteria for both complex febrile seizures and febrile status epilepticus.9-11 When categorizing a febrile seizure as simple or complex, a 
child’s prior neurological condition is not considered; however, children with neurological abnormalities are more likely to have a complex 
febrile seizure and to develop subsequent epilepsy than are children who are neurologically normal.

Statement of purpose
The objectives of this activity are to review the risk factors, pathophysiology, and prognosis associated with simple and complex febrile 
seizures and to describe the treatments available for the cessation of seizures and the prevention of future seizures. 

EPIDEMIOLOGY
Febrile seizure is the most common seizure disorder in childhood,4,12 with a worldwide incidence of approximately 2% to 5% (Table 1).13-15 
The incidence of febrile seizures varies by geographic location: incidences up to 8.8% and 14% have been reported in Japan and Guam, 
respectively.13 Additionally, the peak incidence of febrile seizures occurs at the age of 18 months (Figure 1).3,13 

Most febrile seizures are simple, but approximately one-third of febrile 
seizures will have 1 or more with complex features.6,7 In a study of 428 
children with a fi rst febrile seizure, complex features were seen in 35% 
of children and included focality (16%), multiple seizures (14%), and 
prolonged duration (ie, >10 minutes; 13%).7 Furthermore, 5% of the total 
group experienced febrile status epilepticus, defi ned as a febrile seizure 
lasting 30 minutes or longer.7 Although febrile status epilepticus occurs 
infrequently, these seizures account for approximately one-quarter of all 
episodes of childhood status epilepticus.9-11 

Table 1.  Worldwide Incidence of Febrile Seizures13-15

Location Percentage of Population Affected

China 0.5-1.5

Mexico 1.2

Rochester, MN 2.0

Oakland, CA 2.2

Great Britain 2.3

Denmark 3.24

Chile 4

Finland 6.9

Japan 8.8

Guam 14
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Figure 1.  Incidence of febrile seizures by age in children in Japan; Rochester, Minnesota; and Oakland, California. [Reproduced with 
permission from Epilepsia.13]

Although febrile seizures are associated with a febrile illness, the majority of febrile seizures do not occur at the onset of fever. For example, 
in a cohort of 347 children, Berg et al6 found that 21% of children experienced seizures within 1 hour of recognition of fever onset, whereas 
57% of children experienced a seizure between 1 and 24 hours after the recognized onset of fever, and 22% had their febrile seizure 
after more than 24 hours of recognized fever. Conversely, as the defi nition of “associated with a febrile illness” implies,1,2 the child is not 
necessarily febrile at the time of the seizure but may develop the fever a few hours later.6

RISK FACTORS FOR A FIRST FEBRILE SEIZURE
A number of factors have been known to increase a child’s risk of having a fi rst febrile seizure. Using a multivariate analysis, Bethune et al17 
identifi ed several important predictors of fi rst febrile seizures, including family history in a fi rst- or second-degree relative, attendance at day 
care, a neonatal discharge time of 28 days or more, and parental perception of slow development (Table 2). Having more than 1 of these risk 
factors may further increase a child’s risk of a fi rst febrile seizure. However, although having these risk factors substantially increases the 
risk of having a febrile seizure, it is important to remember that more than 50% of affected children had no risk factors. 

Berg et al18 used a matched case control study design to identify risk factors for a fi rst febrile seizure among febrile children, with a 
particular focus on characteristics of the acute illness episode. Signifi cant independent risk factors included height of temperature, 
family history of febrile seizures in a fi rst- or higher-degree relative, and any maternal smoking during pregnancy (Table 3). Additionally, 
gastroenteritis as the cause of the fever was less likely to be associated with a febrile seizure than were other causes of fever (Table 3). As 
children were matched for age, this variable, which is known to be important (Figure 1), does not appear in the analysis of risk factors. 

Table 2.  Absolute Risk of an Individual Child Developing Febrile Seizures Given a Population Incidence of 4%17

Risk Factor Risk (%)

Absence of all risks 2.2

Day care 6.6

Febrile seizure in a second-degree relative 7.7

Slow development 10.3

Neonatal discharge ≥28 days 11.6

Febrile seizure in a fi rst-degree relative
   1 relative
   2 relatives

9.6
32.5

Any 2 risk factors
   Range

28a

20-73b

a Using a weighted average of risk factors.
b Range of risk given 2 lowest and highest risks.
[Reproduced with permission from JAMA & Archives.17]
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In addition to the risk factors discussed above, the nature of the infection is also important. As noted above, having gastroenteritis as 
the cause of the fever is associated with a lower risk of febrile seizures.18 On the other hand, human herpesvirus has been shown to be a 
common etiological cause of febrile seizures.19 HHV-6 infections account for approximately one-quarter of all fi rst-time febrile seizures19-22 
and approximately one-third of fi rst-time febrile seizures in children younger than 2 years.23 Because HHV-6 and HHV-7 are neuroinvasive, 
they have been implicated in hippocampal injury.19 Recently, results from an analysis of patients with prolonged febrile seizures (FEBSTAT 
study) demonstrated that HHV-6 and HHV-7 are common causes of prolonged febrile seizures.24 

RISK FACTORS FOR RECURRENT FEBRILE SEIZURES
Recurrent febrile seizures occur in 30% to 40% of children.5-7,25-31 In a prospective cohort study,6,30 428 children with a fi rst febrile seizure 
were followed up for a median of 29 months (range, 2-44 months). By the time of the fi nal follow-up, 31.8% of children had at least 
1 recurrence of seizure; among these children, 75% of recurrent seizures occurred within 2 years of the initial febrile seizure (Figure 2). 
In this study the reported risk factors were (1) family history of febrile seizures, (2) young age (≤18 months) at the time of the fi rst febrile 
seizure, (3) low peak body temperature (≤101.0°F), and (4) short duration of fever (≤1 hour). Family history of febrile seizures and a young 
age have consistently been associated with recurrent febrile seizures.6,25-28,30,31 The relationship between risk of recurrent febrile seizures and 
young age is thought to be due to the duration of time in which a younger child will be in the age group at highest risk for febrile seizures, 
and not to an increased tendency to experience recurrent seizures before 18 months of age.27,28,32

Additionally, low peak body temperature (≤101.0°F) has been associated with an increased risk of recurrent febrile seizures in a few studies 
(Table 4).6,30,31,33 Pavlidou et al31 observed a 46% recurrence risk (median follow-up, 4.3 years) in children with a peak body temperature 
<102°F and a 30% recurrence risk in children with a peak body 
temperature ≥102°F. Similarly, el-Rahdi and Banejeh33 found that in 
children with the lowest fevers, from 100.4°F to 102.0°F, the rate of 
recurrence of seizures was 77%, compared to a recurrence rate of 
8% in children with high fevers (≥102.2°F). It should be noted that the 
increased risk associated with peak body temperature is the temperature 
during the illness, not the temperature at the time of seizure. Short 
duration of recognized fever as a risk factor was only reported in one 
study,6,30 but this factor was not specifi cally examined in the other 
studies.

The risk of recurrent seizures increases with the number of risk factors present (Figure 2).30 In children with 2, 3, or 4 risk factors, the risk 
of recurrent seizures within 2 years of the fi rst seizure is approximately 32%, 64%, and 75%, respectively. Furthermore, in children with 
prolonged febrile seizures who experience recurrent seizures, the subsequent seizures are likely to also be prolonged.7,30 Notably, Berg and 
Shinnar7 found that although having a prolonged febrile seizure did not increase the risk of recurrence, it did increase the chance of the 
recurrent febrile seizure being prolonged. Compared with children whose initial febrile seizure had been simple, children whose initial febrile 
seizure had been prolonged and who had a recurrent febrile seizure had a 2 to 4 times increase in risk of the recurrent seizure being prolonged.

Table 4.  Factors Associated With Recurrent Febrile Seizures 

Risk Factors

Age ≤18 months6,25-28,31,32 

Peak temperature ≤101°F6,30,31,33 

Family history of febrile seizures6,25-28,30,31 

Duration of recognized fever <1 h6,30

Table 3.  Risk Factors for Which Child with a Febrile Illness Will Experience a Febrile Seizure18

Risk Factor Adjusted mOR* 95% CI p Value

Peak Temperature 1.7 1.1-2.5 0.008

Gastroenteritis 0.1 0.0-0.5 0.006

Family history
   Febrile seizures in a fi rst-degree relative
   Febrile seizures in a second- or higher-degree relative

4.8
4.5

1.3-18.6
1.2-16.6

0.022
0.024

Any maternal smoking during pregnancy 3.0 1.0-9.0 0.051

Abbreviations: mOR, matched odds ratio; CI, confi dence interval.
*For Peak Temperature, this quantity refers to the adjusted mOR per 
each increase in degree Fahrenheit above 101 degrees Fahrenheit.
[Reproduced with permission from Blackwell Publishing.18]
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Figure 2.  Percentage of recurrences 2 years after the initial febrile seizure, depending on the number of risk factors present. [Reprinted 
with permission from JAMA & Archives.30]

Although children with a family history of epilepsy have a higher risk of developing subsequent epilepsy, most studies have found 
no difference in the risk of recurrence of febrile seizures between children with a family history of epilepsy and those without this 
history.6,25,27,28,30 As with the risk of a fi rst febrile seizure, neurodevelopmental abnormality, history of complex febrile seizures, ethnicity, 
and sex are not factors associated with an increased risk of recurrent febrile seizures.6,7,25-28,30

RISK FACTORS FOR EPILEPSY AFTER FEBRILE SEIZURES
The cumulative risk of epilepsy in individuals with a history of febrile seizures is 2% to 10%, which is somewhat higher than the cumulative 
risk of epilepsy in the general population.5,16,26,34,35 Of the 5 large cohort studies on which this evidence is based, the highest risk of epilepsy 
was reported by Annegers et al,5 in which follow-up exceeded 20 years. The recurrence risk in all studies is similar for the fi rst few years, 
indicating that the increased risk reported by Annegers et al5 is simply due to a much longer observation period. Overall, there appears to 
be only a modest increase in risk of epilepsy in patients with a history of febrile seizures.5,26 In a prospective study of 428 patients with 
a history of febrile seizures (followed up for ≥2 years), 6% experienced a subsequent unprovoked seizure.16 A family history of epilepsy, 
the occurrence of prolonged or complex febrile seizures, the presence of neurodevelopmental abnormalities, and a brief duration of fever 
before the initial febrile seizure were all associated with an increased risk of developing epilepsy after febrile seizures.16 In an analysis of 
the Rochester Epidemiology Project in Rochester, Minnesota, (median follow-up of 18 years) data,5 687 children were identifi ed as having 
had febrile seizures, of which 32 children (4.7%) experienced unprovoked seizures. Characteristics of the initial febrile seizure that were 
associated with subsequent recurrent unprovoked seizures included focality of the seizure, repeated seizures within the same febrile illness, 
seizure duration >10 minutes (ie, prolonged), and seizure occurrence at age <1 year or >3 years. Similarly, in the National Collaborative 
Perinatal Project (NCPP),34 the occurrence of subsequent recurrent unprovoked seizures was greatest in children whose prior neurological or 
developmental status was suspect or abnormal and whose fi rst seizure was complex.

The types of epilepsy that occur in children who have had febrile seizures vary, but they are not different from the types that occur in 
children without a history of febrile seizures. In the majority of cases, a causal relationship is unlikely. In populations with a high incidence 
of febrile seizures (eg, Tokyo, Japan; 10%),13 there is not an increased incidence of epilepsy. Furthermore, there is no evidence that treatment 
or prevention of febrile seizures alters the risk of subsequent epilepsy16,29,30,36 Approximately 10% to 20% of children with childhood-onset 
epilepsy have a prior history of febrile seizures.5,7,26,37 This includes syndromes such as benign rolandic epilepsy and childhood absence 
epilepsy, where the relationship is clearly not causal. However, although in most cases febrile seizures are a marker for rather than a cause 
of subsequent epilepsy, recent data have shown that there is a link between very prolonged febrile seizures (ie, febrile status epilepticus) and 
temporal lobe epilepsy,38 as these seizures are associated with hippocampal injury and subsequent mesial temporal sclerosis (MTS).39

MORBIDITY AND MORTALITY
Overall, morbidity and mortality are extremely low with febrile seizures. Multiple studies have demonstrated that children who experience 
febrile seizures have no permanent motor defi cits, no deterioration of cognitive abilities (eg, cognitive performance, IQ score, or academic 
achievement),36,40-44 and no deaths have been directly associated with febrile seizures in any of the large cohort studies, including the 
National Collaborative Perinatal Project (NCPP),26,34 the British Child Health and Education Study,43,45 and others.10,40,46 
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In the NCPP study44 of long-term outcomes for children with febrile seizures, one sibling in each of 431 sibling pairs had experienced 
febrile seizures. There were no differences in IQ scores between children with febrile seizures and their paired sibling (mean difference, 
0.7; SD, 13.4). Furthermore, no differences in IQ scores were seen between siblings in pairs in which the febrile seizures were recurrent 
(n=135), complex (n=145), or prolonged (ie, febrile status epilepticus; n=37). In the British Child Health and Education Study,43 the authors 
examined 14,676 children born in one week during April 1970 for outcomes after febrile seizures; 12,981 individuals were included as 
controls. In total, 381 children had febrile convulsions: 287 (75%) had simple febrile seizures, and 94 (25%) had complex febrile seizures. 
In this study, children with febrile seizures (including complex and recurrent convulsions) performed as well as controls did in terms of 
academic progress, IQ score, and behavior at age 10 years. In another study, a Taiwanese cohort41 of 4030 live births from 1989 to 1990, 
children were followed up to the age of 6 years. A survey of these children resulted in the identifi cation of 103 children who had had at 
least one febrile seizure by the age of 3 years. Tests of achievement, attention, behavior, and memory were given to the children with febrile 
seizures and to 87 population-based controls. The group of children with febrile seizures scored signifi cantly higher on the achievement test, 
had fewer missing errors and commission errors, and displayed no neurocognitive impairment in any other measures.

GENETICS
Febrile seizures are a classic example of the interaction of environmental factors (fever) and predisposition. As discussed in the section on 
risk factors for initial and recurrent febrile seizures, genetic predisposition clearly has a major role as a family history of febrile seizures is a 
major risk factor for having febrile seizures. Further evidence of genetic predisposition comes from twins studies. In a study of 673 sibling 
pairs, Tsuboi47 reported a 56% concordance rate of febrile seizures in monozygotic twins and a 14% concordance rate in dizygotic twins. 
Correlation of clinical symptoms such as age of onset and peak body temperature was also greater in twin pairs than it was in non-twins. 
The data are most consistent with a familial predisposition suggesting a multifactorial mode of inheritance. However, a subset of children 
has been found with an autosomal dominant mode of inheritance.48,49 

Although a number of single gene mutations, such as those affecting GABA and sodium channels, have been identifi ed, these gene 
mutations account for only 1% to 2% of occurrences of febrile seizures (Table 5).50-58 For example, in a genotyping study of 47 children 
with a history of febrile seizures (n=14), generalized epilepsy with febrile seizures (n=22), or childhood absence epilepsy (n=11), Audenaert 
et al52 found a novel gene mutation in exon 4 of GABRG2 (c.529C>G) in 1 of 14 individuals with febrile seizures. This mutation was not 
found in individuals with generalized epilepsy with febrile seizures or with childhood absence epilepsy. In another study, genotyping of 
59 families with a total of 233 members, of which 112 were children who had a history of febrile seizures, revealed a febrile seizure linkage 
to chromosome 18 (18p11.2). This region of chromosome 18 includes the myo-inositol-1(or 4)-monophosphatase 2 (IMPA2) gene; the 
product of this gene plays a crucial role in the phosphatidylinositol signaling pathway.58 Other genetic linkages have also been identifi ed 
in individuals with febrile seizures, including 6 febrile seizure susceptibility genes (FEB1-FEB6) and genes encoding for voltage-gated 
sodium channel subunits α1, α2, and β1 (SCN1A, SCN2A, and SCN1B).50,54 It should be emphasized that, although these mutations are of 
interest and may help us understand the pathophysiology of febrile seizures, all combined they account for a tiny proportion of children 
with febrile seizures.

Table 5.  Genetic Linkages to Febrile Seizures50-58

Phenotype Gene Location Gene Gene Product Function

Generalized epilepsy with febrile seizures plus (GEFS+)

 

2q24
19q13
2q24
5q24

SCN1A
SCN1B
SCN2A

GABRG2

Na+ channel subunit
Na+ channel subunit
Na+ channel subunit

GABA
A
 receptor subunit

Febrile seizures 17q11.2
8q13-q21

19p
2q23-24
5q14-15
6q22-24

SEZ-6
None identifi ed

None identifi ed
None identifi ed

Prolonged febrile seizures, hippocampal sclerosis, 
temporal lobe epilepsy 

5q14-15 IL1B-511T Interleukin

Febrile seizures, temporal lobe epilepsy, 
other seizure disorders 

18qter
1q25-31

None identifi ed None identifi ed

Abbreviation: GABA, γ-aminobutyric acid.
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INITIAL EVALUATION
Evaluation of children with a febrile seizure should focus on excluding acute neurological conditions such as meningitis, encephalitis, and 
severe electrolyte imbalance. A detailed medical history and physical and neurologic examinations are necessary, and additional testing 
should be based on the patient’s clinical condition and the suspected underlying cause of the febrile seizure.9,59 Laboratory measures may 
be used to diagnose the underlying illness (eg, complete blood cell count, electrolytes, Ca2+, and Mg2+), but these tests are not typically 
useful in children older than 6 months unless there is a history of disease or physical fi ndings (eg, diarrhea, vomiting, dehydration, low 
blood sugar).60

The defi nition of a febrile seizure excludes individuals who have meningitis or encephalitis. In most cases, this exclusion can be done 
clinically, based on history and examination. However, in some patients, a lumbar puncture (LP) should be performed to rule out 
meningitis or other acute neurologic illnesses.4,9 Meningitis is found in 2% to 5% of children who present with what appears to be a febrile 
seizure.59,61,62 An LP should be strongly considered if a child with a simple febrile seizure4 is <12 months old. In addition, if the child is 
lethargic or has had prior antibiotic therapy, an LP is indicated. Clinical judgment should be used in children 12 to 18 months of age, with 
a low threshold for performing an LP. An LP should also be considered in children with a fi rst febrile seizure above age 5 years to rule out 
encephalitis. In children with a complex febrile seizure, an LP should be strongly considered at any age.4 In the absence of the risk factors 
listed above, most studies report a low yield with routine LP.61,63 Given the high mortality of untreated meningitis and the low morbidity of 
an LP, when there is any doubt, an LP should be performed. 

Electroencephalography (EEG) and imaging tests may be performed in the evaluation of children with seizure disroders.4,60 However, 
in children with febrile seizures, an EEG is generally not useful for the evaluation of simple febrile seizures and is of unclear value for 
complex febrile seizures, with the exception of very prolonged ones.59,64,65 There is no clear evidence that the EEG is useful in predicting 
the recurrence of seizures or the development of epilepsy in children with simple febrile seizures.65 Imaging studies are also of very limited 
value for the evaluation of febrile seizures, with the exception of status epilepticus. Furthermore, skull x-rays are of no use, and computed 
tomography scans are of limited use, unless there is a concern about intracranial pressure or trauma. When imaging is done, magnetic 
resonance imaging (MRI) is the procedure of choice,9 and in cases of febrile status epilepticus, MRI has been able to detect evidence of 
acute hippocampal injury, as well as of related abnormalities.66,67 However, at this point in time, MRI is not part of the routine evaluation of 
febrile seizures—including evaluation of complex seizures. Conversely, MRI is considered part of the assessment of status epilepticus of 
any type.68

PATHOPHYSIOLOGY
Febrile seizures are an age-specifi c occurrence, in which there is an age-dependent increased susceptibility to seizures induced by fever. 
Fever is the natural response to infl ammation and infection; however, the detailed mechanism by which fever induces seizures remains 
unclear. Although CNS infections are excluded in the defi nition of febrile seizure, the nature of the underlying illness does appear to have 
a role. Gastroenteritis is associated with a lower risk of febrile seizures than are other common infectious illnesses (eg, otitis media and 
invasive bacterial infection),18 and herpesvirus-6 and herpesvirus-7 infections have had a high reported rate of association with febrile 
seizures.4,20,23,69 Further evidence that fever is not the sole cause is the fact that, as discussed above, although all cases occur in the context 
of a febrile illness, fever is not present at the time of the seizure in a signifi cant minority of cases.3,6

It was previously thought that a key factor in producing a febrile seizure was the rate of rise in body temperature; however, more recent 
data suggest that this is not the case.70 Many children have their seizure either when not yet febrile or after a fever lasting for hours. The 
magnitude of the peak body temperature has a greater association with the risk of febrile seizures.70,71

Recent data suggest that proinfl ammatory cytokines, age-specifi c factors, and the underlying cause of fever have roles in producing seizure 
during a febrile illness. Proinfl ammatory cytokines are released in response to cellular damage and infection.72 These cytokines, including 
interleukin-1β (IL-1β), act as pyrogens to cause fever, and have they been shown to have a role in seizure disorders. Proinfl ammatory 
cytokines have also been shown to affect neuronal excitability,72 suggesting a role for cytokines in altering synaptic transmission in 
seizure disorders.73 In an experimental model of seizure, Dubé et al72 showed that intracerebral application of high doses of IL-1β can 
cause spontaneous seizures, even in the absence of hyperthermia. Furthermore, other studies have demonstrated that intracerebral 
application of IL-1β enhances epileptic activity, whereas its receptor antagonist (IL-1Ra) mediates anticonvulsant actions.73,74 In humans, 
increased production of IL-1β has been found specifi cally in the cerebral spinal fl uid of children with febrile seizures and in patients with 
temporal lobe epilepsy with hippocampal sclerosis.75,76 Additionally, IL-1β is an N-methyl-D-aspartate (NMDA) receptor agonist and, 
therefore, is a proconvulsant.75 Altogether, these data indicate that IL-1β has a proconvulsive effect that may contribute to the mechanism 
of febrile seizures.
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In humans the cytokine chiefl y responsible for the febrile response is IL-1β.74 Interleukin-1β is an NMDA agonist and, thus, is 
proconvulsant. It may well be associated with the mechanism of febrile seizures, and this may explain, in part, why it is peak temperature, 
rather than the temperature at the time of the seizure, which correlates with the degree of cytokine release associated with the risk of a 
febrile convulsion.

Animal studies have shown that increases in temperature infl uence numerous cellular processes, including neuronal excitability, and the 
functions of several neuronal ion channels are affected by temperature in both physiological and hyperthermic ranges.77 Thus, an increase 
in brain temperature could enhance the rate, magnitude, or pattern of neuronal fi ring, leading to seizures.77 Baram et al78 developed an age-
appropriate animal model that uses immature mice to mimic the condition seen in children, and this model has been useful in providing 
insights into the pathophysiology and physiologic consequences of febrile seizures. In this model, febrile seizures appear to be of limbic 
origin.78-81 In studies that used this model, febrile seizures lasting longer than 19 minutes did not result in cell death81; however, these 
prolonged seizures were associated with long-lasting changes in h-channels.82 The h-channel is the hyperpolarization-activated cation 
channel (the pacemaker channel), which can be either excitatory or inhibitory.83 Changes in h-channels have also been associated with 
increased susceptibility to seizures: in the rat febrile seizure model, h-channel activity leads to an enhanced hyperpolarization-activated 
conductance in CA1 pyramidal cells, which is key to the formation of a hyperexcitable hippocampus.84,85 

Other animal studies of febrile seizures have also shown the effects of temperature on the development of febrile seizures and hippocampal 
damage.78,86,87 Using in vitro preparations, Tancredi et al88 demonstrated an age-dependent induction of epileptiform activity by increasing 
temperatures in hippocampal slices from young rats aged <4 days, 4-28 days, and >28 days. In slices from rats aged <4 days or >28 days, 
epileptiform activity was detected when the temperature was raised above 100.8°F, but ceased when the temperature returned to control 
values (ie, 95°F-96.8°F). In contrast, in slices from rats between the ages of 4 and 28 days, epileptiform activity continued for up to 
2 hours when the temperature was decreased to control values. Although the use of animal models has led to important discoveries about the 
cellular processes affected by hypothermia and proinfl ammatory cytokines and their relationship to seizure, much remains to be elucidated 
about the pathophysiologic mechanisms of febrile seizures.

FEBRILE SEIZURES AND MESIAL TEMPORAL SCLEROSIS
Febrile seizures have been associated with MTS3,4,62,89,90; however, whether febrile seizures can lead to MTS or temporal lobe epilepsy 
is controversial. Retrospective studies show that some patients with intractable epilepsy and MTS had a history of febrile seizures in 
childhood.39,66,68,91 In a study of 6 families that each had 4 or more members with a history of febrile seizures, 14% of individuals (8 out 
of 59) with a history of febrile seizures developed temporal lobe epilepsy, and only 1 out of 213 individuals without a history of febrile 
seizures developed temporal lobe epilepsy.92

Several studies, both in animal models of febrile seizures and in clinical settings, suggest that there is a link between prolonged febrile 
seizures and the development of hippocampal injury and, subsequently, epilepsy.67,78-82,87,93 Animal models of febrile seizures show an 
age-dependent effect78,87 and long-lasting changes in hippocampal circuits following prolonged febrile seizures.78-81 In a model of 
febrile seizures in immature rats, Baram et al78 demonstrated that hyperthermia caused seizures in 94% of 10- to 11-day-old rats. 
Electroencephalography recordings revealed that seizure activity was absent in the cortex but present in the hippocampus and amygdala. 
This group of investigators has also shown that prolonged febrile seizures in immature rats caused long-term changes in excitability in the 
limbic system.79,80 

Prolonged febrile seizures and febrile status epilepticus have been associated with MTS. VanLandingham et al66 assessed the MRIs of 
27 children who had experienced a complex febrile seizure (Figure 3). Acute changes on MRI were observed in some of the patients with 
prolonged seizures (mean seizure duration, 90 minutes) and were followed by later long-lasting changes that were associated with MTS. 
Although MRI changes were seen in only a small number of these cases, no changes were seen on MRIs of children with generalized 
(ie, not prolonged) febrile seizures. Thus, it remains unknown whether febrile seizure is a causal factor in the development of epilepsy or 
MTS. In general, febrile seizures are associated with only a minority of cases of MTS, and most evidence suggests multiple etiologies for 
MTS.68 Results from Maher and MacLachlan,92 VanLandingham et al,66 and others93-95 have led to the theory that preexisting pathology 
is responsible for triggering prolonged or focal seizures, thereby causing the brain to be more susceptible to seizure-induced damage and 
subsequent MTS. 
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Figure 3.  Acute and chronic MRI changes after febrile seizure. Case 7 is a 28-month-
old girl who had a fever for 10 days, with the diagnosis of bilateral otitis media; she 
experienced 5 seizures, and MRI was performed 24 hours after the fi rst seizure. Case 8 
is a 30-month-old child with a history of simple febrile seizures; while suffering from an 
upper respiratory tract infection, the child had 3 complex febrile seizures of 5, 17, and 
50 minutes in duration during a period of 2 hours. MRI was performed in this child 2 
days after the seizures. [Reprinted with permission from Annals of Neurology].66

The FEBSTAT study,96 an ongoing, prospective, multicenter study, will examine the 
outcomes of prolonged febrile seizures. This study will recruit 200 children (aged 
1 month through 5 years) who are identifi ed as having a febrile seizure lasting 
30 minutes or longer. Procedures include MRI and EEG within 72 hours of the seizure; 
virology studies within 72 hours and at 1 month; baseline neuropsychological testing 
at 1 month; and repeat of MRI, EEG, and neuropsychological testing at 1 year, 5 years, 
and at development of epilepsy. Some of the clinical characteristics of the fi rst 119 cases 
(Table 6) were recently published.96 Prolonged febrile seizures were generally seen 
in children who were very young (median age, 1.3 years), had a family history of 
febrile seizures, and had a high peak body temperature (mean peak body temperature, 
>103.2°F). Additionally, prolonged febrile seizures usually did not stop spontaneously: 87% of seizures ceased only after the administration 
of additional treatment with a benzodiazepine class drug. This suggests that before the ready availability of benzodiazepines, prolonged 
febrile seizures were likely to be even more prolonged. In the long run, it is hoped that the ongoing prospective FEBSTAT study, which is 
following up these children long-term, will provide more defi nitive answers about the relationship between prolonged febrile seizures and 
temporal lobe epilepsy.

Table 6.  Results of FEBSTAT Study96

Characteristics of the Illness and Febrile Seizures (n=119) Number (%)

Peak temperature during illness (mean, 103.2°F)

101.0°F -101.9°F 18 (15.1)

102.0°F -102.9°F 39 (32.8)

103.0°F -103.9°F 27 (22.7)

≥104.0°F 35 (29.4)

Seizure duration (mean, 68 min; range, 30-240 min)

30-59 min 53 (44.5)

60-89 min 26 (21.9)

90-119 min 12 (10.1)

120-239 min 25 (21.0)

≥240 min 3 (2.5)

Continuous vs intermittent

Continuous 62 (52.0)

Intermittent 57 (48.0)

Generalized vs focal

Generalized 26 (21.8)

Focal 93 (78.2)

[Reproduced with permission from Lippincott Williams & Wilkins.96]
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TREATMENT
Current approaches to the management of febrile seizures are based on evidence from epidemiological studies that show that, with the 
exception of very prolonged seizures, most febrile seizures are benign. The majority of children who experience a simple febrile seizure 
do not need drug treatment; thus, most cases are simply followed up by counseling and educating parents. In those children who do 
need treatment because of an increased risk of morbidity, such as those who experience prolonged or repetitive complex febrile seizures, 
intervention is typically focused on abortive treatment.

Stopping a febrile seizure
The majority of febrile seizures are short and stop on their own with no treatment. When treatment is indicated, abortive therapy with a 
benzodiazepine at the time of the febrile seizure is the treatment of choice (Table 7).97-103 If the febrile seizure is still ongoing when the child 
arrives in the emergency department, treatment to terminate the seizure is mandatory. Benzodiazepines such as diazepam (intravenous [IV] 
and rectal), lorazepam (IV), and midazolam (intranasal and buccal) are effective in most cases.9,97,102,104,105 Rectal diazepam and intranasal 
midazolam are also useful when IV access is diffi cult in the ambulance or emergency department.9,97 

Rectal diazepam terminates approximately 80% to 90% of seizures in patients with simple febrile seizures, complex febrile seizures, status 
epilepticus, or epilepsy97-99 and stops the majority of seizures in less than 10 minutes. In a prospective study of 37 cases of childhood status 
epilepticus, 10 of which involved febrile seizures, rectal diazepam and IV diazepam were both effective in stopping seizures.98 Patients 
received rectal diazepam (0.16-0.57 mg/kg; n=16), IV diazepam (0.04-0.33 mg/kg; n=15), or no drug therapy (n=6). Because of transport 
times, all study drugs were administered by paramedics before the patient arrived at the hospital. All patients treated with IV diazepam and 
81% of patients treated with rectal diazepam stopped seizing within 10 minutes of diazepam administration; however, seizures recurred 
shortly after fi rst treatment in 30.8% of children who received rectal diazepam.

Randomized controlled studies of midazolam use in the emergency department and home settings have shown that it is safe and effective in 
stopping febrile seizures in less than 5 to 10 minutes.100,102,105,106 In one randomized controlled study, McIntyre et al102 found that treatment 
was successful in 56% of cases (61 of 109) with buccal midazolam use and 27% of cases (30 of 110) with rectal diazepam use. Similarly, 
Fişgin et al105 showed that intranasal midazolam was effective within 10 minutes in 87% of cases, whereas rectal diazepam was effective 
within 10 minutes of administration in 60% of cases. It should be noted, however, that there is no true nasal preparation of midazolam 
available, and there has been little experience in the United States with the use of midazolam solution intranasally.

If the seizure continues after an adequate dose of a benzodiazepine, treatment should proceed with a protocol for treating febrile status 
epilepticus.9 Although IV lorazepam is very effective, rectal administration of lorazepam solution is generally less effective because it is not 
absorbed suffi ciently. The side effects most commonly reported with benzodiazepines are minor and include slight impairment in cognitive 
function,107 ataxia, and irritability.108 The risk of respiratory depression with rectal diazepam appears to be very low.109 

For seizures occurring at home that require intervention, abortive therapy can also be used at home. Rectal diazepam is the treatment of 
choice in the home setting,7,103,110,111 and parents can be taught its proper use for aborting seizures or for preventing seizures during a febrile 
illness.63,99 However, routine use of diazepam to abort or prevent febrile seizures is not recommended, as most febrile seizures are brief and 
self-limited.112 In one study, Rossi et al112 followed up 72 children, after a fi rst febrile seizure, for at least 22 months, during which time 
parents were educated about febrile seizures and instructed on how to use rectal diazepam (5 or 10 mg) at the onset of seizure. Recurrent 
seizures occurred in 20 children, and the parents of 14 of these patients reported that they were less fearful during the second episode. 
Furthermore, 80% of the 91 families enrolled in the study experienced psychological benefi ts (eg, positive subjective feelings) from having 
rectal diazepam available.

Having rectal diazepam available at home has the effect of improving quality of life and reducing stress regardless of whether the diazepam 
is actually used.103 However, this approach is not recommended for all patients. Candidates for the use of rectal diazepam therapy in the 
home setting to abort or prevent febrile seizures (ie, at time of seizure or fever) include patients with the following characteristics62,103,110,111 

• Prolonged or repetitive complex seizures
• High risk of febrile seizure recurrence
• Residence far away from medical care
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Table 7.  Studies of AEDs for Abortive Therapy at Time of Febrile Seizure 

Reference Study Design Outcomes Adverse Effects

Knudsen97 Prospective study of 44 children with febrile • 
seizures or epilepsy treated with rectal diazepam 
(0.5-0.9 mg/kg)

Seizures ceased in • ≤10 min in 87% of cases 
(47/54) treated with rectal diazepam
Seizures recurred within 15 min in 12% of cases • 
(7/59)

Mild sedation

Dieckmann98 37 cases of childhood status epilepticus, 10 of • 
which were febrile seizures
Patients received rectal diazepam (0.16-0.57 • 
mg/kg; n=16), IV diazepam (0.04-0.33 mg/kg; 
n=15), or no drug therapy (n=6)
Study drugs were administered by paramedics • 
before patients arrived at the hospital

100% of patients treated with IV diazepam and • 
81% of patients treated with rectal diazepam 
stopped seizing within 10 min of administration

Respiratory depression

Camfi eld et al99 Prospective trial of rectal diazepam• 
Parents of 30 children with seizure disorders • 
(18 with a history of febrile seizures) were 
given rectal diazepam (0.5 mg/kg) to have on 
hand to abort future seizures

57% of children were given the drug; the • 
remaining children either never had a second 
seizure or the seizure lasted less than 3 min
Seizures stopped within 5 min of administration • 
of rectal diazepam in 15 of 17 children (88%)

None reported

Lahat et al100 Prospective randomized study of 47 children • 
with prolonged febrile seizures 
21 children received intranasal midazolam • 
(0.2 mg/kg) for 26 episodes 
23 children received IV diazepam (0.3 mg/kg) • 
for 26 episodes

Both drugs stopped seizures within 10 min • 
of treatment onset in 88.5% of seizures in the 
midazolam group and 92.3% of seizures in the 
diazepam group

None reported

Mahmoudian 
and Zadeh101

Prospective randomized trial of 70 children • 
with febrile or afebrile seizures
Intravenous diazepam (0.2 mg/kg; n=35)• 
Intranasal midazolam solution • 
(0.2 mg/kg; n=35)• 

Seizures were controlled within 10 min of • 
treatment onset in all patients (no difference 
between treatment groups)
The mean interval between treatment • 
administration and seizure control was 3.58 min 
in the midazolam group and 2.94 min in the 
diazepam group
Time from seizure onset to treatment was faster • 
in the midazolam group because the placement 
of an IV line was not necessary 

None reported

McIntyre et al102 Multicenter, randomized control trial comparing • 
buccal midazolam with rectal diazepam for 
immediate treatment of febrile and afebrile 
seizures in children
219 episodes in 177 patients• 
Midazolam (0.5 mg/kg; n=109 episodes in • 
92 patients)
Diazepam (0.5 mg/kg; n=110 episodes in • 
85 patients)

Seizures were controlled within 10 min of • 
treatment onset in 65% of episodes with 
midazolam vs 41% of episodes with diazepam 
(p<0.001)
14% of midazolam-treated seizures vs 33% • 
of diazepam-treated seizures recurred within 
1 hour of the initial treatment (p=0.02)

Respiratory depression

O’Dell et al103 Prospective study of 38 children with a history • 
of seizures (14 with complex febrile seizures) 
who were treated at home with rectal diazepam 
at the time of prolonged or repetitive seizures
Patients were followed up for 6 mo• 

Seizure recurrence experienced by 2 of 14 • 
patients with complex febrile seizures and 17 of 
24 patients with epilepsy/unprovoked seizures
16 of 19 episodes (84%) that met criteria for • 
treatment were stopped with rectal diazepam 
and no emergency department visit was required
Parents of children with febrile seizures reported • 
a signifi cant decrease in stress during the 6-mo 
study period (mean stress score, 
3.0 ± 0) vs the preceding 6 months (mean stress 
score, 5.3 ± 0.8; p<0.0001) 

Mild sedation

Abbreviations: AED, antiepileptic drug; IV, intravenous.
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Preventing a febrile seizure
Although it would seem logical that aggressive treatment with antipyretics would reduce the risk of having a febrile seizure, there is little 
evidence to show that these drugs reduce the risk of febrile seizure recurrence.18,71,113-115 Camfi eld et al113 found that in patients who received 
aggressive antipyretic therapy the risk of recurrence was 25%. In another study, 50% of children who experienced a febrile seizure had 
received antipyretic medication before the seizure.114 Despite the lack of evidence for the effectiveness of antipyretics in preventing febrile 
seizures, their use can make children feel more comfortable; thus, antipyretic therapy may be considered solely for this reason, as long as 
the agent has a low toxicity profi le and is not overused. 

Intermittent prophylaxis with benzodiazepines at the time of fever has been demonstrated to modestly reduce the recurrence of febrile 
seizures in some cases (Table 8).29,108,116-119 In particular, diazepam (oral or rectal), because of its safety profi le, effectiveness, and 
convenience, has been studied extensively for use as intermittent prophylaxis to prevent recurrent febrile seizures.29,63,108,116-119 

The use of diazepam for intermittent prophylaxis was examined in one prospective study of 110 children who had experienced a previous 
febrile seizure. Oral diazepam (0.35 mg/kg every 8 hours; n=45) was administered prophylactically at the time of fever; control patients 
received no prophylaxis (n=65).108 After at least 4 years of follow-up, seizures recurred in 11.1% of children who received oral diazepam 
prophylaxis and in 30.7% of children who did not receive prophylaxis (p<0.05). Unlike diazepam, other antiepileptic drugs (AEDs), 
such as phenobarbital, have been shown to be ineffective in reducing the risk of seizure recurrence when they are used for intermittent 
prophylaxis.120 This is likely because these AEDs do not reach a therapeutic level in a short period of time. However, it should be noted that 
intermittent prophylaxis with diazepam (or any other AED) has not been shown to decrease the risk of development of subsequent epilepsy, 
and the potential for adverse events with AEDs often outweighs the minor risks associated with simple febrile seizures.115 The author of this 
review rarely uses intermittent prophylactic therapies at time of illness or fever for management of febrile seizures, as it results in frequent 
use of benzodiazepines for a modest reduction in the frequency of recurrent febrile seizures.

Table 8.  Studies of AEDs for Intermittent Prophylaxis at Time of Fever

Reference Study Design Outcomes Adverse Effects

Verrotti et al108 Prospective study of 110 children with a history • 
of febrile seizures
Oral diazepam (0.35 mg/kg every 8 h), • 
administered at the time of fever (n=45)
No prophylaxis (n=65)• 
Follow-up, • ≥4 y

Seizures recurred in 11.1% of children who • 
received oral diazepam prophylaxis vs 30.7% 
of children who did not receive prophylaxis 
(p<0.05)

Ataxia, sedation, 
and irritability

Knudsen and 
Vestermark116

Randomized clinical trial of 195 children with a • 
fi rst febrile seizure
Continuous treatment with phenobarbital • 
(mean dose, 3.5 mg/kg/d; n=96) 
Intermittent treatment with rectal diazepam • 
(5 mg every 8 hours; n=99), when the child’s 
temperature was ≥101.3°F 

Within 12 mo of the initial febrile seizure, 16% • 
of children treated with intermittent diazepam 
prophylaxis had a seizure recurrence

None reported

Knudsen29 Prospective, randomized trial of 289 children • 
with febrile seizures 
Rectal diazepam at the time of fever (n=152) or as • 
abortive treatment at the time of seizure (n=137)
Patients were followed up for 18 mo• 
Doses for both groups were 5.0-7.5 mg• 

Recurrent seizures• 
– 33.6% of children in the abortive treatment 

group experienced recurrent seizures
– 12.5% of the children who received 

intermittent prophylaxis experienced 
recurrent seizures

Sedation, ataxia, 
and irritability

Pavlidou et al118 Long-term, prospective, randomized control • 
study of rectal diazepam
139 children with a fi rst febrile seizure were • 
randomly assigned 
– Rectal diazepam (0.33 mg/kg every 8 h on 

Day 1 of fever, then every 12 h on Day 2; n=68)
– Controls (no diazepam; n=71)
Patients were followed up for 3 y• 

In the fi rst year, 29% of diazepam-treated • 
patients experienced seizure recurrences 
(at least 1) vs 46% of controls 
By the end of the third year, 35% of diazepam-• 
treated patients experienced a second febrile 
seizure vs 60% of patients in the control group

Sedation and 
irritability

Rosman et al119 Randomized, double-blind control study of • 
406 children with a history of febrile seizures
Oral diazepam (0.33 mg/kg every 8 h, starting • 
at the time of fever; n=202)
Placebo (n=204)• 
Mean follow-up, 1.9 y• 

There was a 44% decrease in the risk of seizure • 
recurrence in the diazepam group (RR, 0.56; 
95% CI, 0.38-0.81; p=0.002)

Ataxia, sedation, 
and irritability

Abbreviations: AED, antiepileptic drug; RR, rate ratio; CI, confi dence interval.
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Continuous prophylaxis to prevent febrile seizures, although rarely used or indicated in clinical practice, has been shown to be effective 
in reducing febrile seizure occurrence in some studies (Table 9).113,116,120-126 Daily phenobarbital is effective in some cases113,120,122-124; 
however, long-term use is rarely indicated and has been associated with an increased rate of adverse effects, including impaired cognitive 
performance and behavioral abnormalities.120,122,124,125 Valproate has also been shown to be effective for continuous prophylaxis by several 
studies.121,123,125,127 However, valproate use is uncommon in the United States because of its association with fatal hepatotoxicity, particularly 
in young patients.128 Carbamazepine and phenytoin—although effective for the treatment of epilepsy—have been shown to be ineffective 
for preventing recurrent febrile seizures.62,122,124,126 There are no published data on the effi cacy of newer AEDs (eg, gabapentin, lamotrigine, 
topiramate, tiagabine, or vigabatrin) as abortive or prophylactic therapy for febrile seizures.62 The recommendations against the use of 
continuous prophylaxis for the management of febrile seizures are based on their risk-benefi t assessment rather than lack of effi cacy.3,63,111,115

Table 9.  Studies of AEDs for Continuous Prophylaxis in Febrile Seizures 

Reference Study Design Outcomes Adverse Effects

Knudsen and 
Vestermark116

See details in Table 8 • Within 6 mo of the initial febrile seizure, 11% • 
of children treated with diazepam and 9% of 
children treated with phenobarbital experienced 
a recurrent seizure (NS)
Within 12 mo of the initial febrile seizure, 16% • 
of children treated with diazepam and 15% of 
children treated with phenobarbital experienced 
a recurrent seizure (NS)
Recurrent seizures were similar in duration and • 
severity for the groups

Phenobarbital: 
hyperkinesias and 

irritability; diazepam: 
transient sedation

Wolf et al120 Prospective randomized study of 355 children • 
with a history of febrile seizures
Continuous prophylaxis with phenobarbital • 
(3-4 mg/kg/d; n=106)
Intermittent prophylaxis with phenobarbital • 
(5 mg/kg/d; n=140)
No prophylaxis (n=109)• 

No signifi cant differences in seizure recurrence • 
between children who received intermittent 
prophylaxis and those who received no 
prophylaxis
Seizure recurrence with continuous prophylaxis • 
vs the other 2 groups combined:
– 3% vs 9% at the 6-mo follow-up 

(p<0.025)
– 8% vs 20% at the 12-mo follow-up 

(p<0.005)
– 8% vs 26% at the 18-mo follow-up 

(p<0.0001)

Hyperactivity, irritability, 
rash, and lethargy

Wallace and 
Smith121

Prospective study analyzing seizure recurrence • 
during 184 consecutive 6-month periods in 
108 children with a history of febrile seizures
Phenobarbital (4-5 mg/kg/d; n=45 periods), • 
valproate (20-30 mg/kg/d; n=39 periods), or no 
treatment (n=100 periods)

• Seizures recurred in 
– 13.3% of the 6-month periods in 4 children 

who received phenobarbital and had optimal 
serum concentrations

– 12.8% of 6-month periods in 5 children who 
received valproate and had optimal plasma 
concentrations

– 34.0% periods in 24 children who received 
no treatment (p<0.02 for each treatment 
group vs no treatment)

Behavioral issues

Antony and 
Hawke122

Double-blind prospective trial• 
40 children with recurrent or complex • 
febrile seizures
Carbamazepine (20 mg/kg/d; n=19)• 
Phenobarbital (4-5 mg/kg/d; n=21)• 

47% of children in the carbamazepine group • 
had recurrent seizures
10% of phenobarbital-treated children had • 
recurrent seizures (p<0.05)

32% of children treated 
with carbamazepine and 
43% of children treated 
with phenobarbital had 

adverse effects
Mamelle et al123 Prospective randomized trial of 69 patients • 

with a fi rst febrile seizure followed up for an 
average of 21 mo
Phenobarbital (3-4 mg/kg; n=21)• 
Valproate (30-40 mg/kg; n=22)• 
Placebo (n=26)• 

After daily treatment, 14 children experienced • 
seizure recurrence: 1 in the valproate group, 
4 in the phenobarbital group, and 9 in the 
placebo group

None reported



14

Evaluation and Management of Simple and Complex Febrile Seizures A CME Monograph

Preventing future unprovoked seizures and epilepsy
Prevention of febrile seizures with AED therapy does not reduce the risk of developing future unprovoked seizures or epilepsy later 
in life.36,63,89,129,130 In studies by Knudsen and colleagues,36,117 intermittent prophylactic therapy with diazepam did not reduce the rate 
of subsequent epilepsy with follow-up of 12 years. Similarly, Wolf and colleagues120,129 showed that although daily prophylaxis with 
phenobarbital resulted in a lower rate of febrile seizure recurrence,120 this therapy did not reduce the rate of later unprovoked seizures 
with 10 years of follow-up.129 In the study of intermittent diazepam at time of fever, Rosman et al119 reported that there was a modest 
reduction in the rate of recurrent febrile seizures, but at follow-up, 2 years later there was no difference in the rate of developing epilepsy 
between the 2 groups.131 

Treatment recommendations for simple febrile seizures
The American Academy of Pediatrics (AAP) recommendations for the management of simple febrile seizures were recently updated.63 
These guidelines emphasize that although several AEDs have been shown to reduce the risk of recurrence of febrile seizures, because 
most febrile seizures are brief (ie, under 10 minutes in duration), intervention is generally unnecessary and long-term therapy is not 
recommended. In lieu of drug treatment, the counseling and educating of parents are essential to managing febrile seizures.

Although most febrile seizures are benign and the neurologic outcome is excellent, these events are terrifying for most parents,110,132,133 who 
sometimes think their child might die during the seizure.133 The occurrence of febrile seizures can reduce the family’s quality of life.103,133 
Parents may experience anxiety and fear whenever a child develops a fever.103,133 Thus, parents and caregivers should be educated about 
febrile seizures as a common disorder of childhood. Explanations regarding the favorable prognosis, the type of seizure (ie, simple or 
complex) the child had, and the steps to take in the event of another seizure can reassure parents and improve their ability to cope with a 
recurrence.110 The information presented may vary, depending on the parents’ medical sophistication, and it is advisable that this information 
be given to the parents in both the emergency setting and at a later point, as it may be diffi cult for parents to absorb the information at the 
time of the initial crisis.

Table 9.  Studies of AEDs for Continuous Prophylaxis in Febrile Seizures  (cont.)

Reference Study Design Outcomes Adverse Effects

Bacon et al124 138 Children who had a fi rst febrile seizure • 
by age 2 y
Treated continuously for 12 mo• 
Phenobarbital (5 mg/kg/d, then adjusted to • 
achieve salivary levels of 8-15 mg/L; n=48)
Phenytoin (8 mg/kg/d, then adjusted to salivary • 
levels of 1-2 mg/L; n=47)
Placebo (n=43)• 

10/48 (21%) treated with phenobarbital had • 
recurrent seizures
16/47 (34%) treated with phenytoin had • 
recurrent seizures
15/43 (35%) receiving placebo had recurrent • 
seizures

Rash in 1 child treated 
with phenobarbital;
behavioral issues in 

all 3 groups

Lee and 
Melchior125

Prospective study of 90 children with a fi rst • 
febrile seizure
Valproate (20-30 mg/kg/d); n=32)• 
Phenobarbital (3-5 mg/kg/d; n=33)• 
No treatment (n=25)• 

• Seizures recurred in 48% of untreated patients 
vs 13% of valproate-treated patients (p<0.001); 
24% of phenobarbital-treated patients 
experienced recurrent seizures (difference from 
controls not signifi cant)

Adverse effects were 
seen with phenobarbital, 
including hyperactivity 
and sleep disturbances 

Camfi eld et al113 Randomized double-blind study comparing • 
phenobarbital (5 mg/kg/d; n=39) to placebo 
(n=40) for 12 mo

• 5.1% of patients treated with phenobarbital 
experienced at least 1 recurrent seizure vs 
25% of controls (p<0.02)

None reported

Camfi eld et al126 Prospective study of 16 children who required • 
long-term prophylaxis for recurrent febrile 
seizures and had experienced failure of 
phenobarbital to prevent seizures or were 
intolerant to phenobarbital
Carbamazepine (10-15 mg/kg/d)• 

13/16 (81.3%) of patients experienced recurrent • 
seizures within 18 months of 
starting carbamazepine

None reported

Abbreviations: AED, antiepileptic drug; NS, not signifi cant.
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Treatment recommendations for complex and prolonged febrile seizures
Unlike the treatment of simple febrile seizures, the treatment of complex and in particular of prolonged febrile seizures is more 
controversial, given the increased potential for morbidity with these types of seizures. Whereas in the case of focal seizures, they are most 
likely a marker for future epilepsy, prolonged febrile seizures may cause hippocampal injury and subsequent epilepsy. Therefore, the focus 
of treatment is on preventing prolonged febrile seizures. Rectal diazepam rapidly and reliably terminates approximately 80% to 90% of 
febrile seizures, including complex febrile seizures and status epilepticus.97-99 Thus, rectal diazepam may be useful in the prevention of 
prolonged seizures. In those cases where abortive treatment is indicated, the author prefers the use of rectal diazepam as an abortive agent at 
the time of a seizure, although other choices can be used.

CONCLUSIONS
Febrile seizure is the most common seizure type in childhood. The prognosis is generally favorable: children with febrile seizures do 
not show impaired cognition, and neurologic changes are uncommon. Any morbidity that does occur is most likely to be associated with 
prolonged seizures. However, more studies are needed on the relationship between extremely prolonged febrile seizures and MTS or 
temporal lobe epilepsy, including studies on treatment options that have the potential to reduce the risk of epilepsy in patients with 
febrile seizures. 

Because of the benign nature of most febrile seizures, few children require drug treatment for these seizures. Counseling and educating 
parents and caregivers are important for the appropriate management of febrile seizures because they empower parents and alleviate the 
stress and fear that can negatively affect quality of life. In those cases in which treatment is indicated, treatment is focused on abortive 
therapy using benzodiazepines to prevent prolonged febrile seizures, as these seizures may be associated with the development of MTS and 
epilepsy. Overall, a better understanding of the natural history and outcomes of febrile seizures will aid physicians in educating parents and 
will help in avoiding unnecessary diagnostic and therapeutic interventions. 
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