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ABSTRACT

Febrile seizures (FSs) are the most common cause of pediatric seizures. They are de-

fined as seizures in children age 6 months to 5 years with a temperature higher than 

100.4°F, although they are more common at higher temperatures. A family history of FS 

is the most common risk factor. FSs are classified into three types (simple, complex, or 

febrile status epilepticus) based on duration and quality, with simple FSs accounting for 

many cases. Most FSs persist for less than 10 minutes and are self-limiting. Approximately 

one-third of patients will have recurrence of FSs. Safe and effective prophylaxis for FS has 

yet to be identified. Most patients will not have any long-term sequelae, although there is 

an increased risk of epilepsy, particularly for those with febrile status epilepticus. FSs are 

associated with caregiver anxiety, “fever phobia,” and high health care use, emphasizing 

the importance of education and reassurance for both the provider and family. [Pediatr 

Ann. 2023;52(10):e388–e393.] 
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Febrile seizures are the most com-
mon cause of seizures in children 
younger than age 5 years.1-5 Simi-

larly, prolonged febrile seizures longer 
than 30 minutes are the most common 
pediatric neurological emergency, ac-
counting for one-third of all pediatric 
prolonged seizures and 1% of all pediat-
ric emergency department (ED) encoun-
ters.6-8 Although most febrile seizures 
are self-limiting and not associated with 
any long-term sequelae, febrile seizures 
are associated with significant anxiety 
among caregivers and “fever phobia,” 
leading to frequent ED and outpatient 
visits.3,4,9-13

To meet the definition of febrile sei-
zures, children must be age 6 months 
to 5 years with a documented fever of 

100.4°F or higher and without any other 
possible cause of seizure, including but 
not limited to central nervous system 
infection, metabolic abnormality, se-
vere head trauma, history of afebrile 
seizures, or preexisting neurological 
abnormalities.1,3-6,9,10,12,14-17

EPIDEMIOLOGY AND 
RISK FACTORS

Febrile seizures occur in 2% to 5% 
of children younger than age 5 years 
in the United States and Western Eu-
rope.1,2,4-6,9-13,15,16,18 Multiple studies have 
demonstrated an increased incidence of 
5% to 10% in Asian countries and those 
of Asian descent, although this finding 
has not been well explained.4,9,12,13 Fe-
brile seizures peak in the second year 

of life, with the median age of most 
studies ranging from 16 to 20 months. 
Ninety percent of all febrile seizures 
occur before age 3 years.2,4,9,14,18-20

There is some evidence to suggest 
that boys have a higher incidence of 
febrile seizure than their age-matched 
female counterparts,9,12,14 although 
this has been refuted by other au-
thors.4,6 Some studies have also noted 
a seasonal variation in the incidence 
of febrile seizures, with a higher inci-
dence in the winter months. This as-
sociation is attributed to the increase 
in febrile illnesses typically seen in 
winter.4,18

The most significant risk factor for 
febrile seizures is a family history of 
febrile or afebrile seizures.1,2,6,12 Nu-
merous prenatal and neonatal char-
acteristics have also been identified 
as risk factors for febrile seizures, in-
cluding intrauterine growth restric-
tion, neonatal intensive care unit stay 
longer than 28 days, being born small 
for gestational age, low birth weight, 
and prematurity.5,9,12,14 One large pro-
spective Danish study with more than 
2 million participants identified a 
stepwise increase in the risk of febrile 
seizure with both decreasing birth 
weight and decreasing gestational age 
independently.14 

ETIOLOGY AND PATHOGENESIS
The precise pathogenesis of febrile 

seizures is not well understood. It is 
theorized that febrile seizures are an 
age-dependent response of the im-
mature brain to fever, likely result-
ing from an enhanced susceptibility 
of the developing brain to neuronal 
excitability. Proposed cellular mecha-



e389

SPECIAL ISSUE ARTICLE

PEDIATRIC ANNALS • Vol. 52, No. 10, 2023

nisms, based in animal models, in-
clude excitotoxicity and inflamma-
tory-induced blood-brain barrier 
dysregulation.3,6,9,12,14,17

Genetics plays a significant role in the 
development of febrile seizures. Studies 
have demonstrated that up to 50% of 
patients with febrile seizures will have a 
positive family history.4-6,12,21 Addition-
ally, the risk of having a febrile seizure is 
20% in those with an affected sibling and 
33% in those with an affected parent.9,17 
Twin studies have confirmed these re-
ports, indicating an incidence of 35% to 
69% in monozygotic twins and 14% to 
20% in dizygotic twins. This association 
is polygenic, with numerous potential 
genes identified.1,9,12 

There are several common etiologies 
of fevers that are associated with febrile 
seizures. Viral illness is responsible for 
up to 80% of febrile seizures. Common 
viruses include adenovirus, parainfluen-
za, and influenza A.2,4-6,9,12 The FEBSTAT 
study demonstrated that up to one-third 
of patients with febrile status epilepticus 
(FSE) have positive human herpesvirus 
6/7 virology at the time of presentation, 
indicating that human herpes viruses 
may be a more common etiology than 
previously thought.19,22 Bacterial ill-
nesses are also known to cause febrile 
seizures, most commonly acute otitis 
media, pharyngitis, pneumonia, and shi-
gella gastroenteritis.4,9

Certain vaccinations are also associ-
ated with febrile seizures, most notably 
whole-cell pertussis (which is no longer 
used in the US) and measles-mumps-ru-
bella (MMR)–containing vaccines.2,4,5,9,12 
The MMR and varicella vaccine is asso-
ciated with an excess febrile seizure risk 
of 35 in 10,000 patients compared with 
MMR alone at age 1 year.5 For this rea-
son, MMR and varicella are given as sep-
arate vaccinations at age 1 year. There are 
reports of febrile seizures after receiving 
the DTaP-Hib-Hep B-IPV combination 

vaccine, although this appears to be less 
common. A 2019 study published in Pe-
diatrics on vaccine-proximal febrile sei-
zures found they were not significantly 
different from nonvaccine proximal sei-
zures in quality, duration, risk of recur-
rence, or prognosis.2

MANIFESTATIONS
Febrile seizures often occur in the 

first 24 hours of illness, sometimes with-
in 1 hour of fever onset, with up to 25% 
to 50% of caregivers reporting seizures 
as the first sign of illness.4,9,12,21 A seizure 
occurring more than 3 days after the on-
set of illness is uncommon and should 
increase the suspicion for alternative eti-
ologies of seizures.9 

Most febrile seizures are brief and 
self-limiting, with an average duration of 
4 to 7 minutes before spontaneous ter-
mination.4,14

Febrile seizures can occur at any 
temperature of 100.4°F or higher, al-
though temperatures are often higher 
than 102°F, with a mean temperature of 
103.2°F in the FEBSTAT study.9,12,19,21 
It was previously thought that a rapid 
increase in temperature was associated 
with febrile seizures. More recent data 
indicate that the overall height of the fe-
ver is most predictive of febrile seizures, 
with the rate of febrile seizures doubling 
for each degree above 101°F.4,9,12

The clinical features of febrile seizures 
include loss of consciousness, irregular 
breathing, foaming of the mouth, pal-
lor or cyanosis, incontinence, repetitive 
involuntary motor movements, and ab-
normal eye movements including a fixed 
gaze or the patient’s eyes rolling back, 
or some combination of these features. 
There may also be a postictal period of 
confusion, drowsiness, or irritability.4,9,12

Febrile seizures can be classified into 
three subtypes:

1.	 Simple febrile seizures account 
for 70% to 80% of febrile seizures. They 

are defined as generalized tonic-clonic 
seizures with a duration of less than 
15 minutes that do not recur within 24 
hours. They can be accompanied by a 
brief postictal period.1,4,9,12,1,9

2.	 Complex febrile seizures may 
be focal or generalized in nature, with a 
duration of up to 15 to 30 minutes. They 
may also recur in less than 24 hours or 
be associated with a prolonged postictal 
period and other postictal neurologi-
cal abnormalities, such as hemiparesis 
(Todd’s paralysis).1,9,12 Complex febrile 
seizures account for a quarter of all fe-
brile seizures. In the FEBSTAT study, it 
was found that, of the complex seizures, 
63% were focal, 47% lasted between 15 
and 30 minutes, and 22% recurred with-
in 24 hours. These percentages were in-
dependent of each other.4,19

3.	 FSE can be either focal or 
generalized at onset, although approxi-
mately half of focal seizures will progress 
to generalized seizures throughout the 
course of the seizure.6 FSE has a duration 
of longer than 30 minutes and does not 
resolve spontaneously in up to 85% of 
cases. Estimates vary for what percent-
age of febrile seizures meet the criteria 
for FSE, ranging from 5% to 10%.4,7,19-21

One-fourth of patients presenting 
with febrile seizures have an illness ne-
cessitating additional medical care at the 
time of presentation.21 In the FEBSTAT 
study, one-fifth of patients were diag-
nosed as having acute otitis media and 
1 in 20 was diagnosed as having pneu-
monia. Approximately 50% of patients 
were clinically diagnosed as having viral 
illness requiring outpatient supportive 
care only.21

EVALUATION AND DIAGNOSIS
The evaluation of all febrile seizures 

begins with a thorough history and 
physical examination. Vital signs should 
be monitored throughout the evalua-
tion. The clinical history should elicit the 
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cause of the fever, including the onset 
of fever and its relation to seizure on-
set. The history taker should also elicit 
a description of the event, determine 
the seizure duration, and establish the 
presence of a postictal phase. Clinicians 
should also inquire about any recent ill-
nesses or antibiotic use, recent vaccina-
tions, immunization status, and personal 
and family history of seizures, as well as 
possible ingestions, exposures, or head 
trauma.4,5,9,12

A thorough physical examination 
should be performed, including a full 
neurological examination with fundos-
copy. Clinicians should be sure to evalu-
ate for physical examination findings in-
dicative of meningitis, including nuchal 
rigidity, petechiae, and Kernig/Brudzin-
ski maneuvers. They should also evaluate 
for any dermatological findings, includ-
ing port wine stains, ash leaf spots, and 
café au lait spots, which may indicate un-
derlying neurological abnormalities.5,9,12 

Recommendations on additional di-
agnostic tests have evolved recently. In 
2011, the American Academy of Pedi-
atrics recommended against performing 
lumbar punctures routinely in immu-
nized children presenting with febrile 
seizures because of a decrease in the 
prevalence of meningitis. Subsequently, 
the use of lumbar punctures declined 
from 11.6% in 2005 to 0.6% in 2019. 
There is no evidence this recommen-
dation has affected the rate of correctly 
diagnosed meningitis. Furthermore, in 
one study of 503 patients presenting with 
febrile seizures who ultimately had men-
ingitis, all 503 had additional signs of 
meningitis on physical examination.5,18

Current indications for lumbar punc-
ture vary but generally include the fol-
lowing:4,5,9,12,16

1.	 Physical examination suspi-
cious for meningitis

2.	 Seizure duration longer than 30 
minutes (FSE)

3.	 Incomplete vaccination for 
Haemophilus influenzae type b or 
pneumococcus 

4.	 Recent or current antibiotic 
use

CSF studies of interest include 
opening pressures, chemistry, mi-
crobiology, and cell count. If lumbar 
puncture is performed, blood cultures 
and serum glucose should also be ob-
tained.5,9,23

Electroencephalogram (EEG) is 
usually not indicated at the time of 
presentation, with a 2017 Cochrane 
review concluding there was insuffi-
cient evidence to support or refute.24 
EEG at the time of presentation may 
be indicated when there is suspicion 
for nonconvulsive status epilepticus, 
such as a delay in return to baseline 
neurological status or subtle/focal 
rhythmic motor movements.25 Out-
patient EEG may be considered for 
patients with developmental delays, a 
family history of epilepsy, complex fe-
brile seizures, and FSE.5,9,12,16

Other imaging modalities, such as 
magnetic resonance imaging or com-
puted tomography, should only be 
considered if there is a concern for in-
creased intracranial pressure, focal ab-
normalities (focal features by history 
or on the neurological examination), 
suspected structural pathology, or sig-
nificant head trauma.9,12,16

Routine laboratory tests are also 
not indicated in most cases. If the 
patient is well appearing, the risk of 
hypoglycemia or metabolic/electro-
lyte abnormalities is extremely low. 
Evidence also demonstrates that there 
is no increased risk of urinary tract 
infection, pneumonia, or bacteremia 
in patients presenting with febrile sei-
zures compared with fevers alone. As a 
result, the approach to the evaluation 
of fever is unchanged. Complete blood 
count, comprehensive metabolic pan-

el, and urinalysis are not indicated un-
less the patient appears sick or is en-
cephalopathic, the source of the fever 
is obscure, or there is a concern for 
dehydration.5,9,12,16

Possible differential diagnoses for 
this presentation are described in 
Table 1.9 

MANAGEMENT AND PREVENTION
Febrile seizures often spontane-

ously resolve before presentation and 
do not require any further manage-
ment.4,9

However, the longer a seizure per-
sists the less likely it is to terminate 
spontaneously; for example, fewer 
than 15% of FSE cases resolves with-
out intervention.4,7-9 Antiepileptic 
drugs (AEDs) are indicated for any 
seizure with a duration longer than 
5 minutes. First-line AEDs are ben-
zodiazepines, specifically lorazepam 
or diazepam.4,5,7,8,12 A 2018 Cochrane 
review comparing 0.1 to 0.2 mg/kg of 
intravenous diazepam to 0.05 to 0.1 
mg/kg of intravenous lorazepam con-
cluded neither was superior, with sim-
ilar cessation rates (72.9% vs 72.1% 
respectively ) and low rates of adverse 
events.26,27 Alternative benzodiaz-
epines may also be used, including 
rectal (0.5 mg/kg), buccal (0.5 mg/kg), 
and intranasal (0.2 mg/kg) diazepam 
or midazolam (0.2 mg/kg).4,7,8 Non-
benzodiazepine AEDs may be used as 
second-line medications, particularly 
for prolonged febrile seizures, as more 
than 75% of all patients in FSE will 
require more than 1 AED to achieve 
seizure cessation.4,7,9,16,26 The most 
commonly used second-line medica-
tions include fosphenytoin/phenytoin 
(20 mg/kg loading), phenobarbital (20 
mg/kg), levetiracetam (60 mg/kg), and 
valproic acid (20 to 40 mg/kg). In cas-
es where multiple AEDs are needed, a 
second dose of benzodiazepines may 
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be given after 5 minutes. If seizure 
activity is ongoing after an additional 
5 to 10 minutes, nonbenzodiazepine 
AEDs should be considered.4,7-9,16,28 

Although most patients will not re-
quire additional management, the use 
of AEDs increases the risk of requiring 
respiratory support, with up to 48% of 
those in FSE receiving positive pressure 
ventilation or intubation in the ED. This 
risk is highest with the use of multiple 
AEDs.7,8,27

Additional recommended manage-
ment includes any indicated treatment 
of the underlying cause of fever and an-
tipyretics for comfort.9,12,13

Most cases of febrile seizures will not 
require admission and patients may be 
discharged to home after a brief observa-
tion period at their baseline neurological 
status. Indications for admission include 
serious infection, prolonged or focal 
neurological abnormalities, delayed re-
covery, and the need for ongoing respi-
ratory support.4,9

Caregiver guidance is also an impor-
tant part of febrile seizure management, 
including reassurance and education 
regarding the benign and self-limiting 
nature of simple febrile seizures as well 
as proper seizure safety and first aid 
measures.5,9,12

Prevention of febrile seizure recur-
rence has been studied extensively in 
past decades. One area of focus has been 
the use of prophylactic AEDs, including 
diazepam, valproic acid, and phenobar-
bital. Multiple randomized controlled 
trials (RCTs) and a 2017 Cochrane re-
view found that both continuous and 
intermittent AEDs are effective in reduc-
ing recurrence. However, the rates of ad-
verse events in these studies were high, 
with 30% to 40% of patients reporting 
adverse side effects.4,9,11,29 There is also 
some concern that the prophylactic use 
of AEDs in subsequent fever episodes 
may mask symptoms of meningitis and 

unnecessarily complicate evaluation. As 
a result, it is generally accepted that the 
risks of prophylactic AEDs outweigh 
the potential benefits, and their use is 
not recommended. Additionally, pro-
phylactic AEDs have not been shown to 
decrease the risk of developing epilepsy 
later in life, decreasing their potential 
therapeutic benefits.5,9,11,12,15

It is, however, reasonable to pre-
scribe abortive medications, most 
commonly rectal diazepam, to use as a 
“rescue medication” for the recurrence 
of seizures longer than 5 minutes while 
awaiting emergency medical services 
arrival.

Antipyretics have also been investi-
gated as a potential preventive therapy, 
but clinical studies have largely failed 
to demonstrate any benefit. Multiple 
RCTs and a 2017 Cochrane review de-
termined that both acetaminophen 
(15 mg/kg) and ibuprofen (10 mg/kg) 
were ineffective in preventing seizure 
recurrence.4,5,9,11,12,15,29 However, a 2018 
Japanese RCT found that rectal acet-
aminophen every 6 hours for 24 hours 
after the febrile seizure was effective in 
preventing seizure recurrence until the 
resolution of the same illness.1,5 It is 
important to note that, although there 
is no clear evidence regarding seizure 
prevention, antipyretics are still rec-

ommended as a comfort measure as 
would be indicated in any febrile ill-
ness.9,12,13 

Routine childhood vaccinations 
are also an important part of febrile 
seizure prevention as they decrease 
the rate of febrile episodes in general, 
leading to lower rates of febrile sei-
zures.9

PROGNOSIS 
Recurrence of Febrile Seizures

Up to one-third of patients with an 
initial febrile seizure will go on to have 
additional febrile seizures. Roughly 
15% of patients will have a recurrence 
in the same febrile illness and 75% of 
recurrences occur within 1 year of the 
initial febrile seizure. The risk of re-
currence is the same for both simple 
and complex febrile seizures.1-5,9-12,15,16 
Risk factors for recurrence include sei-
zure onset within 1 hour of fever on-
set, age younger than 18 months at the 
time of initial febrile seizure, a family 
history of seizures, and below-average 
fever at seizure onset. Studies have 
found that there is a stepwise increase 
in recurrence risk with the presence 
of each additional risk factor with the 
risk of recurrence as low as 5% to 15% 
in those with no risk factors and up to 
75% to 80% in those with four or more 

TABLE 1
Differential Diagnosis for Presentations Consistent with Febrile Seizures

Differential diagnoses Differentiating factors from febrile seizures

Shivers/chills No loss of consciousness, no abnormal facial motor 
movements, no change in respiratory status 

Febrile delirium Acute confusion, no abnormal motor movements or 
eye rolling 

Breath holding spell No fever, no eye rolling, no tonic-clonic movements

Febrile myoclonus Myoclonic jerk for minutes to hours

Generalized epilepsy with febrile 
seizures plus

Older than age 6 years, presence of afebrile seizure
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risk factors.1-5,9,12,15 FSE recurrence 
after initial FSE occurred in 11.6% of 
patients in the FEBSTAT study, high-
er than the rate of FSE in those who 
initially presented with simple febrile 
seizures.19

Subsequent Development 
of Epilepsy

Most patients with febrile seizures 
will not have epilepsy. Approximately 
1% of those with simple seizures and 
4% to 8% of those with complex sei-
zures will have epilepsy, compared 
with 0.5% of the general popula-
tion.1,2,4,9,12,16 Risk factors for afebrile 
seizures include complex febrile sei-
zures, seizure onset within 1 hour of 
fever onset, age younger than 1 year or 
older than 3 years at the time of first 
febrile seizure, neurodevelopmental 
abnormalities, and a family history of 
epilepsy. The number of simple febrile 
seizure episodes is not predictive of 
epilepsy development.4,5,9,12,15 Data in-
dicate that 5% to 10% of patients with 
FSE will have afebrile seizures or epi-
lepsy within 5 years, although 1 cohort 
within the FEBSTAT study reported 
30% of participants were diagnosed 
as having epilepsy during a 15-year 
follow-up period.3,19

WHEN TO REFER 
Generally, normally developing 

children with simple febrile seizures 
do not need to be evaluated by a pe-
diatric neurologist. Specific clinical 
criteria that indicate a referral to pe-
diatric neurology include complex fe-
brile seizures or FSE, afebrile seizures, 
febrile seizures in children younger 
than 6 months or older than 5 years, 
and children with comorbid neuro-
developmental abnormalities. Refer-
ral to pediatric neurology may also be 
appropriate in other instances, such as 
a family history of epilepsy or severe 

caregiver anxiety related to febrile sei-
zures, at the primary care physician’s 
clinical discretion. 

FUTURE DIRECTIONS 
AND CONCLUSION

Possible future studies regarding 
febrile seizures are vast but include safe 
and effective recurrence prophylaxis, as 
well as the relationship between acute 
hippocampal injury and subsequent hip-
pocampal sclerosis/mesial temporal lobe 
epilepsy. Given the spectrum of febrile 
seizures, there also exists a need to fur-
ther differentiate the various phenotypes 
and their association with long-term 
outcomes.4,10,20

In conclusion, febrile seizures are the 
most common cause of pediatric seizures 
and are a source of significant anxiety for 
caregivers. Febrile seizures are classified 
by duration and quality, with simple fe-
brile seizures accounting for many cases. 
Although simple febrile seizures are gen-
erally benign and self-limiting, incidents 
of complex febrile seizures and FSE are 
associated with increased rates of future 
epilepsy and more commonly require 
additional management.
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