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INTRODUCTION
Febrile seizures are seizures that occur in conjunction 

with high fever. They occur in up to 5% of children, typically 
between the ages of 6 months and 5 years.1-2 Febrile seizures 
are classified as simple or complex. Simple febrile seizures are 
generalized, last less than 15 minutes, and do not recur within 

24 hours. All others are considered complex and comprise 
35% of first time febrile seizures.3 Most children do not 
experience long-term effects due to simple febrile seizures.4 
However, complex febrile seizures may have been suggested 
to increase the risk of epilepsy in some children, particularly 
those with previously existing neurological abnormalities.2

Introduction: This study aims to characterize the population of patients presenting to a 
pediatric emergency department (ED) for a first complex febrile seizure, and subsequently 
assess the rate of acute bacterial meningitis (ABM) occurrence in this population. 
Furthermore, this study seeks to identify whether a specific subset of patients may be at 
lesser risk for ABM or other serious neurological disease. 

Methods: This retrospective cohort study reviewed the charts of patients between the ages 
of 6 months to 5 years of age admitted to an ED between 2005 and 2010 for a first complex 
febrile seizure (CFS). The health information department generated a patient list based on 
admission and discharge diagnoses, which was screened for patient eligibility. Exclusion 
criteria included history of a complex febrile seizure, history of an afebrile seizure, trauma, 
or severe underlying neurological disorder. Data extracted included age, gender, relevant 
medical history, descriptions of seizure, treatment received, and follow-up data. Patients 
presenting with two short febrile seizures within 24 hours were then analyzed separately to 
assess health outcomes in this population.

Results: There were 193 patients were eligible. Lumbar puncture was performed on 136 
subjects; it was significantly more likely to be performed on patients that presented with 
seizure focality, status epilepticus, or a need for intubation. Fourteen patients were found to 
have pleocytosis following white blood cell count correction, and 1 was diagnosed with ABM 
(0.5% [95% confidence interval: 0.0–1.5, n=193]). Forty-three patients had 2 brief febrile 
seizures within 24 hours. Of the 43, 17 received lumbar puncture while in the ED. None of 
these patients were found to have ABM or other serious neurological disease.

Conclusion: ABM is rare in patients presenting with a first complex febrile seizure. Patients 
presenting only with 2 short febrile seizures within 24 hours may be less likely to have ABM, 
and may not require lumbar puncture without other clinical symptoms of neurological disease. 
[West J Emerg Med. 2013;14(3):206–211.] 
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A practice parameter developed by the American 
Academy of Pediatrics (AAP) for the treatment of children 
presenting with a simple febrile seizure (SFS) provides a 
guideline for treatment. The SFS practice parameter focuses 
on identifying the source of fever rather than performing 
a standard seizure work up, and examining for signs of 
encephalitis or meningitis by performing a lumbar puncture 
on children presenting with clinical signs of neurological 
disease.4 No such guideline exists for children presenting with 
a first complex febrile seizure, and current treatment plans 
for this population vary greatly among pediatric emergency 
providers.1,5 Medical providers often elect to perform 
lumbar punctures on these patients to rule out acute bacterial 
meningitis (ABM), although recent literature has shown that 
ABM is rarely diagnosed in the absence of other clinical signs 
and symptoms of serious neurological disease.6-8 

Our study primarily aimed to characterize the pediatric 
population presenting with a first complex febrile seizure 
and determine the likelihood of ABM in these patients. 
Furthermore, recent literature has suggested that lumbar 
puncture may not be beneficial for patients presenting with 
two brief febrile seizures within a 24-hour period.6  Our 
goal was to determine whether this specific subpopulation 
of patients is at a lesser risk of ABM or serious neurological 
disease. 

METHODS
Study Design

This study was a retrospective cohort review of patients 
admitted to an urban pediatric emergency department (ED), 
which sees approximately 71,000 patients annually. This study 
was approved by the University of California, San Diego 
Institutional Review Board and the Rady Children’s Hospital 
Research Administration office. 

Study Setting and Population
This study retrospectively reviewed electronically 

available physician notes for patients who met study criteria. 
Inclusion criteria were being seen in the ED between 
January 1, 2005, and September 1, 2010, for availability of 
electronic physician notes; ED diagnosis of complex febrile 
seizure or status epilepticus; and 6 months to 5 years of age 
at the time of ED visit. We chose this age group in order to 
be consistent with the classic age range of a simple febrile 
seizure.  All patients presented to the ED within 24 hours 
of the seizure, and had one or more features of a complex 
seizure. Patients were excluded if they had a previous history 
of afebrile seizures; did not meet criteria for complex febrile 
seizures; had a preceding history of trauma; or had a history of 
significant neurological abnormalities or a history of trauma. 

Study Protocol
Patients were identified by the hospital’s health 

information department, whichelectronically generated a 

list of patients seen in the ED with an assigned International 
Classification of Diseases (ICD)-9/10 code of either 780.32 
for complex febrile convulsions or 345.3 for status epilepticus. 
This search included both admission and discharge diagnoses 
from the ED. It is unlikely to have excluded patients with a 
recorded diagnosis of bacterial meningitis rather than complex 
febrile seizure due to our institution’s billing practices, which 
include a full listing of all diagnoses. This list was manually 
screened by both authors to ensure that the inclusion and 
exclusion criteria were met. 

Data Extraction
Charts by the attending physician, nurses, and emergency 

transport staff, as applicable, were reviewed for each patient 
by both authors. However, as our research objective remains 
simply to characterize this patient population and compare 
to existing literature on this topic, we assert no investigator 
bias. Attending physician notes were surveyed for physical 
examination data, specifically the presence of macrocephaly, 
Todd’s paralysis, petechiae, a prolonged postictal period, or 
a need for intubation. Each patient’s record was screened for 
hospital notes, if admitted, and any subsequent follow up at 
our institution within 7 days of discharge.

Definitions
Cerebrospinal fluid (CSF) pleocytosis was defined as 

CSF white blood cell (WBC) count of > 7/µL.6 In the case 
of blood-contaminated CSF samples, the authors used the 
correction equation: corrected CSF WBC count = (CSF 
WBC count - [CSF red blood cell count/500]).6 Acute 
bacterial meningitis was defined as either bacterial growth 
from a CSF sample taken within a week of the ED visit, or 
CSF pleocytosis with bacterial growth from a blood culture 
within a week of the ED visit.6 In the case of an uncertain 
ABM diagnosis, discharge diagnosis by the treating attending 
physician was considered final. Status epilepticus was defined 
as seizure activity without cessation for at least 30 minutes or 
recurrent seizures without regaining consciousness.9

Data Analysis
We performed data analysis using MYSTAT 12 (Chicago, 

Illinois), and calculated percentages and confidence intervals 
(CIs) using the Descriptive Statistics function. After 
characterization of the general population, we then analyzed 
separately patients presenting with 2 short febrile seizures 
within 24 hours to assess health outcomes in this population.

RESULTS
Case Identification

The subject list generated by the health information 
department listed 506 eligible patients; of those, 370 were 
between the ages of 6 months and 5 years of age. After screening 
for history of neurological abnormalities, afebrile seizure, 
complex febrile seizure, trauma, 193 eligible patients remained. 
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Background information on eligible patients is outlined 
in Table 1. The majority of the sample (70.5%) had a febrile 
seizure with only 1 complex feature, 26.9% demonstrated 2 
complex features, and 2.6% exhibited all 3 complex features. 
Figure 1 shows the further breakdown of complex seizure 
features. More than half (54.4%) of the population received 
medication for seizure cessation. The median highest recorded 
temperature was 39.3°C (interquartile range [IQR]: 38.5-39.9).

Upon physical exam, 132 patients (68.4%) had no notable 
manifestations of serious neurological disease; however, 
40 patients required intubation in the ED. It can be difficult 
to determine whether the need for airway protection was 
a result of the natural course of the seizure, or an effect 
of the administration of anticonvulsants. We therefore 
recorded intubation as occurring before (n=5) or after (n=35) 
the administration of anticonvulsants to account for this 
uncertainty. The rest of these notable findings are outlined in 
Table 2.

The most common discharge diagnoses for patients seen 

for a first complex febrile seizure were febrile illness (n=33), 
viral syndrome (n=26), and otitis media (n=24). Treating 
physicians admitted 139 patients; 131 were admitted to the 
hospital’s inpatient services, and 8 were transferred to other 
institutions due to insurance requirements. Follow-up data 
were available for 170 patients (86%), and included  inpatient 
discharge summary; imaging studies (computed tomography, 
electroencephalogram, or magnetic resonance imaging); or 
follow-up visit to our hospital. As the admitting facility for 
our region, we are aware of patients admitted in our area, and 
it is unlikely that any children were re-admitted without our 
awareness. 

Lumbar Puncture Administration
Lumbar puncture was performed on 70.5% of subjects in 

our ED. Factors that were associated with lumbar puncture 
administration were no prior history of simple febrile seizure 
(75.6%), seizure focality (84.0%), status epilepticus (91.3%), 
and requiring intubation (100.0%). Fifty-seven patients did 
not receive a lumbar puncture. None of these patients returned 
to this hospital with a diagnosis of ABM. Further description 
of the 57 patients who did not receive lumbar puncture can be 
found in Table 3. 

CSF Results
The median corrected CSF WBC count was 1/µL (IQR: 

0–3). Fifteen subjects had CSF pleocytosis; 8 required the 
CSF WBC correction formula for blood-contaminated CSF 
samples. Fourteen subjects (7.3%) had pleocytosis after 
WBC count correction (95% CI: 4.1–10.1), 7 of whom were 
diagnosed at discharge by the attending physician with a 
serious neurological disease. Figure 2 shows the health 
outcomes of these subjects; only one was found to have 
ABM. 

One 3-year-old male patient presented to our facility 

n=193     %
Median age: 17.2 months (IQR=12.4–25.2)

Female patients  99 51.3
Vaccination status reported 180 93.3

Vaccinations reported up-to-date 176 97.8
Patients returning from previous ED visit within 
24 hours

 39 20.2

Patients who received antibiotics < 24 hours 
before ED presentation

 28 14.5

Patients with a history of simple febrile seizure  45 23.3
IQR, interquartile range; ED, emergency department

Table 1. Characterization of general population.

n=61 %
Patients with 1 abnormal finding 56  91.8

Patients with prolonged postictal period only 11  19.6
Patients with Todd’s paralysis only  7  12.5
Patients with petechiae only  1   1.8
Patients with macrocephaly only  1   1.8
Patients requiring intubation only 36  64.3

Patients with 2 abnormal findings  4   6.6
Patients with petechiae who required 
intubation

 2  50.0

Patients with prolonged postictal period who 
required intubation

 1  25.0

Patients with Todd’s paralysis and a 
prolonged postictal period

 1  25.0

Patients with 3 abnormal findings  1   1.6
Macrocephaly, petechiae, and intubation  1 100.0

Table 2. Patients from the general study population with abnormal 
physical findings.

D, duration; F, focality; R, recurrence
Figure 1. Complex features of febrile seizures.
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after being previously seen in a different ED for a simple 
febrile seizure. He had a total of 4 febrile seizures, one of 
which lasted 30 minutes. He was intubated after receiving 
anticonvulsants, but had no other physical indicator of 
neurological disease. After receiving a lumbar puncture, 
he was found to have CSF pleocytosis (WBC=12). He 
lacked CSF or blood culture growth, but antibodies for a 
mycoplasma bacterial species were identified in the blood. 
The attending physician assigned this patient a discharge 
diagnosis of bacterial meningitis, for which he was treated 
during a month-long inpatient stay. Based on our review, 
we conclude that the rate of ABM in our overall patient 
population (n=193) is 0.5% [95% CI: 0.0%–1.5%]). 

Of the 7 patients with CSF pleocytosis and serious 
neurological disease all were admitted to the hospital for 
treatment and observation; 1 was transferred to another facility 
for insurance purposes. One returned to the ED after hospital 
discharge for follow-up during recovery from viral meningitis; 
he was found to be stable and was discharged home. 

Sub-analysis of Patients with 2 Brief Febrile Seizures
Of the 193 patients included in this study, 43 were 

identified to present with only 1 seizures, without any report 
of focality or prolonged seizure duration. Of these 43, 7 
experienced their second seizure in the ED and subsequently 
received anticonvulsants. Twenty patients in this sub-population 
had already been seen in an ED for their initial febrile seizure, 
and were discharged home with a diagnosis of simple febrile 
seizure. Only 1 of the 20 received a lumbar puncture at the 
initial visit due to the presence of petechiae, but her CSF 
appeared normal and no other physical signs of disease were 
apparent upon presentation. She and 8 other patients were 
discharged from their initial visit with antibiotics. Background 
data on these patients is summarized in Table 4.

Lumbar puncture was performed on 17 of these patients, 
not including the patient who received LP during her 
initial ED visit. One subject was found to have pleocytosis 
(WBC=11), but lacked growth of any organism from CSF or 
blood cultures and had no other physical manifestations of 
neurological disease. None of the patients who underwent a 
lumbar puncture had any growth from a CSF culture. Blood 
culture was performed on 22 patients, and no organism was 
isolated from any of these samples. None was assigned an 
admission or discharge diagnosis of bacterial meningitis, or 
other serious neurological disease. 

n=57 %
Patients who appeared with no abnormal 
physical findings

51 89.5

Patients who appeared with an abnormal 
physical finding

 6 10.5

Patients with prolonged postictal period  3 50.0
Patients with Todd’s paralysis  2 33.3
Patients with petechiae  1 16.7
Patients with macrocephaly  0 0.0
Patients requiring intubation  0 0.0

Patients who were admitted to inpatient services 25 43.9
Patients diagnosed with neurological disease  0 0.0
Most common discharge diagnoses

Otitis media  9 15.8
Unspecified viral illness  8 14.0
Gastroenteritis  4 7.0

n=43      %

Median age: 17.2 months (IQR=12.8–24.2)
Female patients 22 51.2
Vaccination status reported 40 93.0

Vaccinations reported up-to-date 40 100.0
Patients returning from previous ED visit within 
24 hours

20 46.5

Patients who received antibiotics < 24 hours 
before ED presentation

 9 20.9

Patients with a history of simple febrile seizure 14 32.6
IQR, interquartile range; ED, emergency department

Table 3. Patients who did not receive lumbar puncture in the 
emergency department.

Table 4. Characteristics of sub-population with 2 febrile seizures.

Figure 2. Patient outcomes after lumbar puncture.
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During the course of treatment in our ED for complex 
febrile seizure, 10 patients required supplemental oxygen, 
but 0/43 required intubation. None of the patients presented 
with Todd’s paralysis or macrocephaly; however, 3 appeared 
to have a prolonged postictal period, and another previously 
mentioned patient presented with petechiae. Twenty patients 
were admitted for observation, including 2 by parental request. 
None of the patients had an additional seizure or any recorded 
adverse event during the course of inpatient stay. As in the 
patients who did not receive lumbar puncture, the 3 most 
common discharge diagnoses were unspecified viral illness 
(n=7), otitis media (n=6), and gastroenteritis (n=4); no child 
was diagnosed with a serious neurological disease. One patient 
returned after discharge due to complaints of herpangina. 
Follow-up data were available for all of the patients. None of 
the patients returned with reports of additional seizure or other 
neurological sequelae.

DISCUSSION
The importance of diagnosing acute bacterial meningitis 

in young pediatric patients is paramount; the disease 
progresses quickly and can cause long-term damage less than 
a day after symptoms arise.8 Immediate medical attention 
is vital to the patient’s survival and long-term well- being. 
Lumbar puncture is effective in diagnosing ABM and is 
therefore a standard procedure in differential diagnosis when 
a patient presents with a first complex febrile seizure.10 
However, lumbar puncture is invasive and can be traumatic, 
and there may be populations of patients that have a lower 
probability of serious neurological disease.10 Sales et al5 
show a wide discrepancy of treatment plans between treating 
pediatric emergency physicians for patients presenting with 
complex febrile seizures. To better streamline patient care in a 
rushed pediatric ED, it’s important to establish which patients 
may require lumbar puncture more urgently than others.   

In our sample of 193 patients, only 1 was subsequently 
diagnosed with ABM. The incidence rate of ABM in our 
population is comparable to that of similar studies, and 
supports the assertion that ABM is uncommon in this 
population.6,17 Therefore, it may be possible to identify a 
subset of patients presenting with a first complex febrile 
seizure who tend to be at lower risk of ABM or other serious 
neurological disease in order to administer appropriate 
treatment more efficiently. 

Our analysis of the commonalities among patients who 
did receive lumbar puncture in our ED showed that these 
patients often presented with focality, status epilepticus, or 
a need for intubation. Seizure focality as a result of fluid 
accumulation in the subdural space may be an important 
indicator of ABM.11 Convulsive status epilepticus has been 
found to be associated with increased rates of ABM.12 
Intubation rates for pediatric patients presenting with seizures 
vary, but have been reported up to nearly 50%, and clearly 
indicate a need for immediate medical attention.13-16 These 

are not necessarily indications for lumbar puncture, but 
provide concrete evidence for the necessity of immediately 
ruling out bacterial meningitis or other neurological disease 
in these patients. While this may verge on common sense, 
the value of trained physicians’ clinical bias should not be 
overlooked. With this in mind, our sub-population analysis 
of patients presenting with 2 brief seizures within 24 hours 
excluded any patients with focality or status epilepticus by 
definition, and none of the eligible patients required intubation 
during their treatment in our ED. The tendency of pediatric 
emergency physicians to treat patients with these specific 
clinical indicators of neurological disease reflects an existing 
perception of what serious neurological disease looks like 
upon presentation to a pediatric ED. In contrast, our sub-
population may essentially represent the other end of the 
spectrum.

Our sub-population analysis included 43 patients, 17 of 
whom received lumbar puncture. No neurological disease was 
diagnosed in this group of patients, which is consistent with 
analyses in similar populations.6 None of the patients in this 
population were found to have neurological sequelae in follow 
up. While each febrile seizure should be evaluated on a case-
by-case basis, our data suggest that patients who fall into this 
sub-population may be at a lesser risk of ABM or other serious 
neurological disease. Patients with 2 short febrile seizures 
within 24 hours without other signs of neurological disease 
may not require lumbar puncture in the pediatric ED. 

LIMITATIONS
Retrospective analyses often include several limitations. 

One important factor to consider in our analysis is that ABM 
rates are relatively rare, so studies of its incidence in a given 
population require a very large sample size. It is difficult to 
make any strong conclusions on the rates of ABM within 
this population of 193 patients; we can simply note that our 
findings appear to be consistent with similar studies and hope 
to supplement the existing literature on this topic. 

Another consideration is that Haemophilus influenzae 
type B vaccines are usually administered in young children 
before the age of 6 months to prevent bacterial meningitis.4 

Status of this vaccine was not reported in patient charts, so we 
were unable to control for patients who had previously been 
vaccinated.

A final limitation was the use of ICD-9/10 codes for 
determination of our original subject list. Although we 
manually screened these patients’ records to ensure that each 
met eligibility requirements, other children experiencing 
FCFS may have been miscoded. This may particularly apply 
to patients experiencing multiple febrile seizures within the 
duration of a febrile illness where no other complex feature 
was observed, as each seizure event may have appeared 
to be a simple febrile seizure. We attempted to control for 
this by ensuring that our search for patient charts was as 
comprehensive as possible. We also assume that all complex 
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features of the seizures were observed. This may not have 
been the case for children presenting with multiple seizures 
at home before presentation in the ED, or for patients who 
presented with focality that was not immediately recognized 
by the parent. These limitations are inevitable for this type of 
study. Future studies on this topic may focus on prospectively 
enrolling patients to gain a comprehensive understanding of 
febrile seizure presentation.

CONCLUSION
ABM is rare in patients presenting with a first complex 

febrile seizure. As Kimia et al6 have suggested, patients 
presenting only with 2 short febrile seizures within 24 hours 
may be less likely to have ABM, and may not require lumbar 
puncture without other clinical symptoms of neurological 
disease. Furthermore, in patients with first complex febrile 
seizure, lumbar puncture is significantly more likely to be 
performed on patients that presented with seizure focality, 
status epilepticus, or a need for intubation.
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