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Diagnosis and Management of Febrile Status Epilepticus in 
a Child with Acute Norovirus Gastroenteritis 

 

Abstract 
 
This report presents a 23-month-old girl with a two-day history of norovirus gastroenteritis 
presenting with status epilepticus (SE), resolving after treatment with IM midazolam, IV lorazepam 
and a loading dose of IV phenytoin and phenobarbital. The treatment of generalized tonic-clonic 
seizures lasting longer than 5 minutes is substantiated by evidence, beginning with a maximum of 
two doses of 0.1 mg/kg lorazepam or 0.2 mg/kg diazepam, resorting to IV fosphenytoin, valproic 
acid or levetiracetam if ineffective by 20 minutes. Anesthetic doses of propofol, phenobarbital, 
midazolam or thiopental may be used beyond 40 minutes, although the efficacy of this treatment 
is unknown. SE may be due to infectious, toxic, metabolic, febrile or idiopathic etiologies, which 
must be investigated after stabilization. The routine use of diagnostic testing is neither supported 
nor refuted by evidence; Lumbar puncture (LP) is useful if central nervous system infection is 
suspected, neuroimaging rules out a structural cause in seizures with focal semiology, and EEG 
may be used if nonconvulsive status epilepticus is suspected. The patient had a normal lumbar 
puncture, CT head, and EEG, ruling out central nervous system infection, underlying epilepsy and 
structural causes of the seizure. With normal investigations, a diagnosis of idiopathic and febrile 
status epilepticus, which together constitute 37% of cases in children, remained a possibility.  In 
this case, the patient was diagnosed with febrile SE as she spiked a fever several hours after her 
convulsions. 
 

Introduction 
 
Children presenting with first onset seizures 
have episodes that last less than 5 minutes in 
the majority of cases. However, 12% of 
children appear to have a natural propensity 
for having seizures lasting longer than 30 

minutes
1
. The definition of status epilepticus (SE) 

has changed over time. The International 
League Against Epilepsy (ILAE) has revised 
the definition of SE in 2015, by conceptually 
defining SE as a condition that results from 
the failure of seizure terminating mechanisms 
to take effect, or from the presence of 
mechanisms that lead to abnormally 
prolonged seizures. The theoretical time point 
beyond which the inhibitory mechanisms that 
usually terminate seizure activity are unlikely 
to be effective is defined as T1. The second 
time point, T2 is the point at which neuronal 
death, injury, and alteration of neural 
networks occur as a result of prolonged 

convulsions occurs.
2
 This definition de- ‐

emphasizes rigid time criteria, and in turn, 
focuses on assessment and treatment that can 
be instated by clinicians when faced with 
prolonged seizures. The ILAE has identified 
criteria for different types of seizures, 
including generalized tonic-clonic seizures 
(T1= 5 minutes, T2= 30 minutes), focal SE 
with impaired consciousness (T1= 10 minutes, 

T2≥ 60 minutes), and absence SE (T1= 10-‐15 

minutes, T2 unknown).
2
 Abiding by these 

criteria, a generalized tonic-clonic seizure is likely 
to continue once it has been ongoing for 5 
minutes, and clinicians are recommended to 
treat these patients under the assumption that 
the seizure termination mechanisms have 
failed and that the patient will reach T2 unless 
is it exogenously terminated. 
 
The etiology of SE has been classified by the 
American Academy of Neurology (AAN) and 
Practice Committee of the Child Neurology 
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Society as acute symptomatic (26%, during 
acute central nervous system insult), remote 
symptomatic (33%, no acute provocation in a 
patient with pre-existing central nervous system 
insult), remote symptomatic with acute 

precipitant (1%, pre-‐ existing CNS insult with 
acute provocation), progressive 
encephalopathy (3%, progressive underlying 
CNS disease), febrile (22%) and idiopathic 

(15%)
3
. With this classification in mind, it is 

imperative to determine the etiology of a 
patient that has prolonged seizures in order to 
guide appropriate therapy. 
 

Febrile seizures occur in approximately 2-‐5% of 
children between the ages of 6 to 60 months. 
They are defined as seizures that are 
accompanied by a fever in the absence of a 
CNS infection, typically a diagnosis of 
exclusion. Febrile seizures are classified as 
simple (generalized seizure lasting less than 
15 minutes that does not recur within 24 
hours), and complex (focal, lasting longer 

than 15 minutes, or recurring within 24 hours).
4
 

While the American Academy of Pediatrics has 
established guidelines on the treatment of 
simple febrile seizures, there are no 
recommendations for complex febrile 
seizures or febrile SE, on the basis of 

inconsistent evidence.
1
 This report focuses on 

a case of febrile SE in the setting of acute 
norovirus gastroenteritis, examining the 
evidence behind diagnosis and management 
of a potentially damaging neurological 
syndrome.  
 

Case Presentation  
 
This report presents a 23-month-old girl with 
a history of vomiting and diarrhea, and 
subsequent seizure activity. The family 
physician provided a diagnosis of gastroenteritis 
and several of her family members had 
contracted a similar illness shortly after her 
symptoms began. There was no recorded 

fever during the first two days of her illness, 
either at home or at her family physician’s 
office. 
 
Two days after her illness began, she had a 
witnessed generalized tonic-clonic seizure at 
home, which lasted two minutes. She had a 
brief postictal period of lethargy and 
impaired awareness. Her parents called for 
emergency services, and she was taken to the 
hospital via ambulance. Upon arrival at the 
emergency room, she had another 
generalized tonic-clonic seizure, lasting 
approximately 30 minutes. She was given IM 
midazolam and IV lorazepam, which 
stopped the seizure temporarily. However, 
several minutes later she had another 
generalized tonic-clonic seizure lasting 10 
minutes. During this seizure, she was loaded 
with IV phenytoin and phenobarbital, which 
terminated the convulsions. Although she 
was not found to have a fever during the first 
2 days of her gastroenteritis, she spiked a 
fever of 39.6° C during the first day of her 
hospitalization, within several hours of her 
seizure onset. Her temperature returned to 
normal shortly afterward, after receiving 
acetaminophen. Physical exam revealed a 
drowsy but otherwise healthy child, with no 
focal neurological signs. She was mildly 
drowsy due to the effects of the 
benzodiazepines. Her cranial nerve exam was 
normal, with a normal pupillary response, 
extraocular movements, symmetrical facial 
expressions, and a vigorous cry. Her strength 
was normal in all four extremities, with 
normal axial and limb tone. She did not have 
neck stiffness. Her reflexes were normal and 
symmetrical, with downgoing plantar 
response bilaterally. There were no 
neurocutaneous stigmata. 
 
Her parents reported that she had never had 
a seizure previously. She did not suffer from 
any health problems and was up to date on 
all of her immunizations. She had begun to 
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attend daycare several months prior and had 
contracted frequent upper respiratory tract 
infections during that time. 
 
Her developmental history was normal, 
having met all gross motor, fine motor, 
language, and social milestones. She was 
delivered without complication at 37 weeks 

via elective C-‐section because her mother 
had hypertension, although she did not 
have preeclampsia. She did not have any 
family members with febrile seizures, but 
she had an uncle with epilepsy. 
 

Diagnostic Focus and 
Assessment 
 
At the time of presentation, the immediate 
focus was on maintaining her airway, 
breathing, and circulation and terminating 
the seizures. This was followed by an 
assessment of the underlying etiology, 
with the assistance of further laboratory 
and imaging studies. After the termination 
of her seizures, blood work revealed 
normal glucose, electrolytes, blood gases, 
and lactate levels. A complete blood count 
revealed normal hemoglobin, platelets, 
and white blood cell count, with normal 
neutrophil and lymphocyte counts. Her 
lumbar puncture was normal, revealing 
clear, colourless CSF, with glucose, 
protein, red blood cells, and nucleated cell 
count all within normal range. No bacteria 
or viruses were identified in CSF. PCR 
testing of a stool sample was positive for 
norovirus and negative for enterovirus, 
rotavirus, and adenovirus. A 
nasopharyngeal swab was negative for 
respiratory viruses. A CT scan of her brain 
was done to assess for a structural cause, 
this was also normal. To monitor for 
subclinical or electrographic seizures and 
to assess her propensity for seizures or an 
underlying epilepsy syndrome, a 12-hour 
continuous EEG recording was done the 

next day. This did not reveal any seizures 
or interictal epileptiform discharges. 
 
Through the investigations, potential causes 
of her seizures including electrolyte and 
metabolic abnormalities, CNS infection, 
encephalitis, epileptiform brain activity, and 
structural causes were assessed and excluded. 
She was diagnosed with febrile SE as a result 
of acute norovirus gastroenteritis and was 
subsequently discharged home after 2 days of 
hospitalization. 
 

Therapeutic Focus and 
Assessment 
 
The patient received a 0.2 mg/kg dose of 
IM midazolam, followed by a 0.2 mg/kg 
dose of IV lorazepam during her first 
seizure in the emergency room. This 
successfully stopped the seizure for several 
minutes, however, once her seizure started 
again she was loaded with 20 mg/kg of IV 
phenytoin and phenobarbital, which 
successfully terminated the seizures. She 
was intubated in the emergency 
department in order to protect her airway 
and was extubated the next day. 
 

The Evidence 
 
In a study examining febrile seizures, a 
negative correlation was found with 
gastroenteritis as the provoking illness for 

febrile seizures,
5
 although it has been well 

documented that norovirus and rotavirus 
gastroenteritis can cause seizures even in the 

absence of fever at the time of convulsions.
6
 A 

majority of these episodes are generalized 

tonic-clonic seizures occurring between 1-‐2 
days after onset of gastroenteritis symptoms, 
which can occur in clusters. These patients 
typically have normal diagnostic investigations, 
including EEG, LP, and neuroimaging and 
respond to standard treatment protocols for 



Diagnosis and Management of Febrile Status Epilepticus in a Child  5 

with Acute Norovirus Gastroenteritis
 

SE.
6
 There is controversy as to whether 

seizures associated with gastroenteritis in the 
setting of fever may be considered a typical 
febrile seizure, and there has been at least one 
case of a patient with gastroenteritis related 

seizures spiking a fever after convulsions.
6,7

 
Whether this patient had gastroenteritis related 
afebrile seizures, febrile gastroenteritis related 
seizures or febrile seizures that were 
independent of the viral etiology of her 
gastroenteritis cannot be determined at this 
point, given the poorly understood nature of 
gastroenteritis-related convulsions. Since 

gastroenteritis ‐related and febrile seizures are 
both considered situation-related benign 

seizures,
6
 and their treatment and 

investigations are similar, this paper will focus 
on febrile seizures from this point onwards. 
 
There have been several risk factors identified 
for febrile seizures, including prior 
neurodevelopmental disability, temperatures 
higher than 39.4°C, daycare attendance and a 
family history of febrile seizures, particularly in 

first degree relatives.
8
 Pregnancy and birth 

circumstances including premature birth, low 
birth weight, maternal smoking, and drinking 

are also contributing factors.
8
 

 
Very few studies have examined the 
specific risk factors for febrile SE, as 
opposed to febrile seizures in general. One 
study found that compared to simple 
febrile seizures, those presenting with 
febrile SE are more likely to be younger 
(<18 months), have a lower temperature 
(39.0 °C vs 39.8°C), longer duration of 
recognized fever before onset of seizure, 
female sex, structural temporal lobe 
abnormalities and first degree family history 

of febrile seizures.
8
 Younger age and lower 

temperature are thought to reflect a lower 
seizure threshold in susceptible children. 
Compared to other types of complex 
febrile seizures, the only risk factor that 

was specifically identified for febrile SE was 

younger age.
8
 The patient presented in this 

case had several risk factors for febrile 
seizures in general, including daycare 
attendance, premature birth, and a spiked 
temperature higher than 39.4° C, although 
it is unclear whether the fever was a 
contributing factor to her seizures. 
 
The ramifications of febrile SE include 
increased risk of future epilepsy compared to 
simple febrile seizures, and development of 

mesial temporal lobe sclerosis.
8
 A family history 

of unprovoked afebrile seizures increases the 

risk of future epilepsy in those with febrile SE,
9
 

a risk factor that was present in this patient. 
Prolonged seizures have also been linked to 
cognitive impairment, including deficits in 

perceptual reasoning and working memory.
10

 
 
Recent reviews and clinical trials do not 
appear to specify management of febrile SE 
as compared to afebrile SE aside from 
potential additions to investigations and 
administration of antipyretics. Therefore, the 
bulk of this discussion will refer generally to 
SE. 
 
Initial management of SE requires rapid 
evaluation, however, treatment should 
proceed concurrently or in quick succession 
if appropriate. A brief but thorough physical 
examination should be performed to assess 
respiratory and circulatory status, with 
immediate interventions made as necessary. 
Blood and urine should be obtained to 
assess the status of electrolytes including 
calcium and magnesium, glucose, CBC, 
urine and blood toxicology, serum 
antiseizure drug levels, and arterial blood 
gases/pH so that reversible abnormalities can 

be corrected as needed.
11

 Cardiac monitoring 
and continuous pulse oximetry should be 
instituted, and adequate airway for gas 
exchanged should be maintained. EEG is 
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often not necessary prior to treatment for 
SE that is clinically apparent but may be 
obtained if ongoing non-convulsive SE is in 

question.
12

 For those patients who present 
with fever, cultures of bodily fluids (blood, 
urine, and cerebrospinal fluid (CSF) should 
be considered and antibiotics may be 
required. Although CSF pleocytosis may 
occur without infection, the presence of 
WBC in the CSF should not be dismissed as 

a consequence of the seizure.
13

 Importantly, in 
young infants, a higher degree of clinical 
suspicion may be needed even in the absence 
of a pleocytosis, because they are at greater 
risk for presentation of CNS infection with 

minimal clinical signs.
14

 
 
The most common etiology of SE at first 
presentation has been shown to be a low 
concentration of antiepileptic drugs in those 

with pre-existing epilepsy.
15

 Other less common 
causes include CNS infections, acute hypoxia, 
metabolic and electrolyte derangements, 

structural brain injury and intoxication.
16

 
 
The etiology of SE has important 
implications for both management and 
diagnostic investigations that should be 
considered by clinicians. The diagnostic 
considerations for SE patients may be 
different depending on whether the patient 
presents with or without fever. According to 
practice recommendations by the AAN, 
lumbar puncture to rule out CNS infection 
may be done, with a CNS infection being 
identified in an average of 12.8% of patients 
in class III studies of 1,859 children. There 
were no specific indications determined for 

routine use of lumbar puncture
3
. Afebrile 

patients that present with SE may raise higher 
suspicion for a toxic, metabolic or structural 
cause, and neuroimaging, as well as LP, may be 

considered.
16

 
 
With regards to neuroimaging, indications 
for urgent MRI include the presence of focal 

neurological signs that do not quickly resolve 
and the absence of return to baseline mental 

status after several hours. Non-‐urgent MRI 
should be considered in children with focal 

onset seizures.
4
 In a review of 20 class III 

studies including 1,951 children with SE, 
structural abnormalities were identified in an 

average of 7.8% of patients.
3
 Neuroimaging 

may be considered after stabilization of patient 
and seizure control if there are clinical 
indications or unknown etiology (Level C, 
class III evidence). Routine neuroimaging can 
neither be supported or refuted by current 

evidence.
3
 

 
The use of EEG may aid in determining a 
focal cause of SE, and identifying those that 
are in nonconvulsive SE, which should be 
considered in patients that remain 
unconscious after the generalized 
epileptiform activity in 43.1% of EEGs done 
hours to days after SE. The AAN 
recommends considering EEG in children 
with new-onset SE to determine generalized 
or focal abnormalities that may guide treatment 
decisions (Level C, class III evidence). There is 
insufficient evidence to support or refute the use 
of EEG to establish a diagnosis of 

nonconvulsive SE.
3
 

 
With regards to specific management of 
pediatric SE, many protocols are available 
although comparative data is limited. SE 
treatment strategies vary substantially from 
one institution to another due to the absence 

of data to support a universal protocol.
17

 The 
approach presented here is consistent with 
recommendations made by the Guideline 
Committee of the American Epilepsy 
Society, using randomized control trials on 
treatment of SE in children. According to 
their recommendations, first-line treatment 
may be used between 5 and 20 minutes of 
seizure activity. The recommended first-line 
treatments are IV lorazepam (0.1 mg/kg, 
maximum 4 mg), IV diazepam (0.2 mg/kg, 
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maximum 10 mg) or IM midazolam (10 mg for 

>40 kg, 5 mg for 13-‐40 kg) (level A evidence). 
IV lorazepam and diazepam are equally 
effective in terminating seizures that last at 
least 5 minutes (level A evidence). IV 
phenobarbital (15 mg/kg) may be used as a 
first-line treatment as well (Level A evidence). 
It is best to administer initial therapy as a single 

full dose.
18

 If IV lorazepam or diazepam is used, 
the full dose can be repeated once (Level A 

evidence),
18

 however, the risk of respiratory 
depression increases if more than two doses are 

administered.
19

 If these first-line treatments are 

not available, rectal diazepam (0.2-‐0.5 mg/kg, 
maximum 20 mg/dose), intranasal and buccal 

midazolam can be used in pre-‐hospital settings 

(level B evidence).
18

 
 
Second line treatment may be used if the 
seizure is ongoing between 20 and 40 
minutes. Second and third line treatments 
have level U evidence, meaning there isn’t 
sufficient evidence to either support or 
refute their use. IV Fosphenytoin (20 mg 
Phenytoin Equivalent (PE)/kg, maximum 
1500 mg) (level U evidence), valproic acid 
(40 mg/kg, maximum 3000 mg) (level B 
evidence) and levetiracetam (60 mg/kg, 
maximum 4500 mg) (level U evidence) may 
be used, although there is no evidence to 
show whether any of these treatments are 

more effective compared to the others.
18

 If the 
patient has a known hypersensitivity to 
phenytoin or other relevant 

contraindications (previous non–‐responder, 

toxin –‐induced SE), then levetiracetam and 
valproic acid may be more appropriate second-

line treatments
20

. 
 
Once the seizure has been ongoing for 40 
minutes, third line treatment should begin, 
although there is no clear evidence for this 
phase of treatment (level U evidence). 
Clinicians may consider repeating second-line 
therapy or using anesthetic doses of thiopental, 

midazolam, phenobarbital or propofol while 

monitoring the patient with continuous EEG.
18

 
Recent data suggests that other anti-seizure 
drugs including lacosamide and topiramate 
may play a role in refractory SE although data 

specific to children is limited.
21

 Second line 
therapy appears less effective in children, while 

there is no data on third line therapy efficacy.
18

 
 
Most children begin to recover 
responsiveness within 20 to 30 minutes after 
generalized convulsions, although there is a 
broad range of duration as delayed postictal 
recovery can be due to sedation from 

medications as well as ongoing non–‐convulsive 
seizures. Close monitoring during this period is 
critical, and an EEG should be obtained in all 
children who do not return to a relatively 
normal mental state within a few hours after 
SE has stopped to evaluate the possibility of 

subclinical seizures.
12

 
 

Learning Points  
 

• SE is conceptually a state where the 
brain’s intrinsic mechanisms to shut 
off seizure activity have failed, 
occurring at time point T1. This 
allows seizures to continue on 
towards time point T2, where 
damage to the brain occurs. 

• The International League Against 
Epilepsy has set T1 at 5 minutes, 
and T2 at 30 minutes for 
generalized tonic-clonic seizures. 
Clinicians must initiate seizure 
terminating therapy once 
generalized convulsions continue 
past 5 minutes (T1), as these 
seizures are likely to reach T2, the 
point where brain damage occurs. 

• SE may be treated with 0.1 mg/kg of 
IV lorazepam or 0.2 mg/kg of IV 
diazepam, with a maximum of two 
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doses administered within the first 20 
minutes. Between 20 to 40 minutes 
fosphenytoin, valproic acid, and 
levetiracetam may be used. Beyond 
40 minutes of seizure activity, second 
line treatments may be repeated or 
anesthetic doses of thiopental, 
midazolam, phenobarbital or 
propofol with continuous EEG 
monitoring may be used. 

• The routine diagnostic use of use of 
LP, EEG, and neuroimaging is not 
supported or refuted by evidence and 
depends on clinical judgment. Clinical 
indications for LP include suspicion of 
nervous system infection while EEG 
can be used to exclude focal or 
epileptiform underlying brain 
activity. Neuroimaging is indicated in 
those with focal neurological signs 
and prolonged obtundation after 
seizures. 
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