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First afebrile seizures: Clinical and radiological view with emergent
testing
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Abstract Background: The first afebrile seizures in children are an important and common reason for emergency department

admissions. We aim to examine the presentation, laboratory/neurodiagnostic investigation, and emergency manage-

ment of children with first afebrile seizures.

Methods: The retrospective study included 333 patients aged 1 month to 18 years admitted with a first afebrile

seizure to the pediatric emergency department of Prof. Dr. Cemil Tas�cıo�glu City Hospital between January 2017

and January 2020. Age, gender, seizure duration and type, treatments for seizures, laboratory, neurophysiological,

and radiological investigations, ward or intensive care unit hospitalizations, and antiepileptic drugs on discharge

were recorded.

Results: The average age of the patients was 81.6 � 62.9 months; 187 (56.2%) were male and 146 (43.8%) were

female. Two hundred and sixty-one (78.4%) patients had only one seizure. In 45 (13.5%) of the patients, the seizure

recurred in the emergency department. Hypoglycemia, hyponatremia, and hypocalcemia were detected in 13 (3.9%)

patients. Patients with clinically significant cranial computed tomography results were at an increased risk for sei-

zures lasting longer than 5 min. Patients with focal seizures had more recurrences, were given more antiepileptic

drugs during the emergency, had better known etiology, more intensive care unit hospitalization, and greater post-

discharge antiepileptic drug prescription.

Conclusions: Biochemical abnormalities remain in the background in the etiology of afebrile seizures. Patients with

abnormal neuroimaging on cranial tomography tended to have longer seizures. Patients with focal seizures followed

a more complicated course as they had more recurrences and more hospitalization in the intensive care unit.

Key words child, cranial computed tomography, first afebrile seizure, intensive care unit, status epilepticus.

First afebrile seizures are a common cause of admission to

pediatric emergency departments. When clinically indicated,

the experts advise that laboratory and radiological investiga-

tions should be performed. The clinical signs can be subtle

and it may sometimes be difficult to examine infants and chil-

dren neurologically and the guidelines on the subject are

ambiguous; biochemical tests and neuroradiological investiga-

tions have therefore become part of almost every seizure

assessment in clinical practice.1 Nevertheless, for most chil-

dren, the diagnostic value of these tests is low.2,3 Saz et al.4

evaluated pediatric seizures in the emergency department and

found that the frequency of metabolic abnormalities was sig-

nificantly higher under 2 years of age. Maytal et al.5 reported

on new-onset pediatric afebrile seizures excluding simple feb-

rile seizures and found that the imaging findings were of

immediate therapeutic significance in 6% of patients. It is cru-

cial to determine which patients will benefit most from labora-

tory and radiological examinations to guide clinicians in

evaluating patients with afebrile seizures.6

The use of emergent treatment of pediatric seizures is an

important issue in their management. A benzodiazepine

antiepileptic is the first choice when a child arrives in the

emergency department with a seizure. Nevertheless, about

30%–43% of all patients with status epilepticus do not respond

to the first-line treatments.7 In the study by Cohen et al. 26%

of patients required four or more doses of antiseizure medica-

tions to abort seizures.8 Determining the factors that affect sei-

zure duration and antiepileptic requirements may help protect

patients from the long-term consequences of status epilepticus

and recurrent seizures.

Pediatric afebrile seizures were generally evaluated sepa-

rately in the literature in terms of biochemical, radiological

investigations, and treatment. There are also very few reports

that include information on post-discharge antiepileptics and

hospitalizations from emergency to ward or intensive care unit

for pediatric afebrile seizures without febrile seizures. In our
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study, we aimed to present all aspects of treatment, including

clinical features, laboratory, radiological investigations, hospi-

talizations, and treatment approaches, of patients who were

admitted to a single pediatric emergency center with a first

afebrile seizure. From this, we aim to provide relevant infor-

mation to guide the management of such patients.

Methods

Study design and setting

Patients aged 1 month to 18 years who were admitted with a

first afebrile seizure to the pediatric emergency department of

Prof. Dr. Cemil Tas�cıo�glu City Hospital between January 2017

and January 2020 were included. The study was thus retrospec-

tive, single centered, descriptive, and cross-sectional. Study

approval was obtained from the local ethics committee

(19.03.2019-1200). We included first-ever afebrile seizures

occurring in the previous 24 h, recurrences of that first seizure

(new episodes after the first), seizures that were still ongoing at

the time of admission, and those that had already resolved before

arrival in the emergency department. The emergency department

had an admittance of 232 242, 227 471, and 246 997 patients

yearly over the previous 3 years, respectively, and it serves as a

leading emergency center and center of referral. The pediatric

emergency department does not take care of children with

trauma or accident. The hospital covers the pediatric patient pop-

ulation below the age of 18 years of four main counties – S�is�li
(45 173 children), Ka�gıthane (102 897), Ey€up (99 627), and

Beyo�glu 48 916 – making a total of 296 613 children.

Patient selection and data collection

Neonates, patients with febrile seizures, syncope, breath-

holding spells, pseudoseizures, a diagnosis of epilepsy, or

prior febrile seizures, and those using antiepileptics, those

already in the hospital in other wards, including the intensive

care unit, with new-onset seizures were excluded. Syncope,

breath-holding spells, and pseudoseizures were excluded as

they are non-epileptic paroxysmal disorders. We also excluded

patients in other wards with new-onset seizures as we aimed

to evaluate patients admitted to the emergency department.

Finally, neonatal seizures were excluded as they differ from

other children’s seizures in terms of etiology. Three hundred

and forty-seven children were analyzed, but with exclusions

333 children met the inclusion criteria. Written informed con-

sent was obtained from the patient(s) for their anonymized

information to be published in this article.

We abstracted the data retrospectively from written and

computerized emergency medical files, pediatric neurology

consultation notes, inpatient admission notes, and discharge

patient reports. The records of patients were then reviewed for

eligibility for the study and according to seizure classification

and etiology. Age, gender, date of admittance, complaints, sei-

zure type, features of seizures before admittance, seizures in

the emergency department, medical history, family history,

acute or chronic drug treatments of patients, treatments for sei-

zures in the emergency department, findings from physical

examination, laboratory, neurophysiological, and radiological

investigations, the post-seizure status of the patient, ward or

intensive care hospitalizations from the emergency department

and drugs on discharge were all abstracted from the patients’

files. Findings were considered not available if they were not

found on the computer registry or in the documentation from

the treating physician.

Study protocol

The number and duration of seizures before arrival in the

emergency department were recorded according to the

patients’ and parents’ narration. The number of seizures in the

emergency department was also recorded. Each seizure’s dura-

tion, whether inside or outside of the hospital, was classified

as either <5 min, 5–30 min, or >30 mins. The seizure type

was classified according to the ILAE 2017 seizure classifica-

tion as either focal, generalized, or of unknown onset.9 Fur-

thermore, each seizure type was subclassified further

according to the same classification system. If patients had a

further seizure in the emergency department, in addition any

that they had outside the hospital, the seizure type would be

determined according to the medical records of the attending

physician. If not, the seizure features as reported by the

patient and parents were used to specify the seizure type.

Biochemical testing was performed for each patient involv-

ing blood glucose, renal function tests (urea, creatinine),

sodium, calcium, liver function tests (SGOT, SGPT), and a

complete blood count. Other biochemical tests were performed

according to the patients’ status, such as a blood gas analysis,

coagulation, and/or infection markers. Hyponatremia associ-

ated with seizures was defined as a sodium concentration of

less than 130 mmol/L; levels between 125–130 mmol/L were

considered moderate, and levels below 125 mmol/L were

defined as profound. Hypocalcemia was defined as a calcium

concentration of less than 7.0 mg/dL, and hypoglycemia

reflected a serum glucose level lower than 45 mg/dL.

Emergent neuroradiological investigations, such as cranial

computed tomography (CT) and diffusion-weighted magnetic

resonance imaging (MRI), were performed mostly in the first

24–48 h where necessary, and later, cranial MRI was per-

formed electively, although some patients underwent an urgent

full-scale cranial MRI directly from the emergency depart-

ment. Intravenous contrast was given where indicated. Neuro-

radiological investigations were classified as normal, clinically

significantly abnormal, not significantly abnormal, or not per-

formed. Clinically significant abnormalities were defined as

those that could potentially result in a change in management,

that would indicate etiology, or that gave prognostic informa-

tion.3,10 Clinically insignificant findings were those incidental

to the patient’s seizure (e.g., mega cisterna manga, extra-axial

subarachnoid enlargement). Patients underwent emergent rou-

tine electroencephalogram (EEG) according to the 10–20 sys-

tem, including hyperventilation for 3 min and intermittent
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photic stimulation at 1–20 Hz with the eyes open and closed

at each frequency. Patients who could not adapt to routine

EEG performed sleep EEG. Seizure etiology was classified as

structural, genetic, infectious, metabolic, immune, or unknown,

according to the ILAE 2017 classification.9 Unprovoked sei-

zures were described as seizures occurring in the absence of

precipitating factors, or no more than 7 days after an acute

injury or insult such as stroke or brain hemorrhage, and they

may be caused by a static injury (remote symptomatic sei-

zures) or a progressing injury (progressive symptomatic sei-

zures).11 Antiepileptic drugs applied in the emergency

department, or before arrival, were specified with dosages and

methods of administration. Antiepileptic drug prescribing indi-

cations were 2 ≤seizures, status epilepticus, one seizure with a

high risk of recurrence indicated by EEG and MRI findings.

Ward hospitalization criteria were an etiology with a higher

risk of seizure recurrences, patients with a need of any intra-

venous treatment, and also according to the treating physi-

cian’s judgment. Intensive care unit administration indications

were respiratory compromise, intubation, and need for

mechanical ventilation, administration of third-line anesthetics

such as midazolam, propofol, and barbiturates, and patients

with super-refractory status epilepticus.

Statistical analysis

Data were evaluated statistically using IBM SPSS Statistics for

Windows, version 21.0 (IBM Corp., Armonk, N.Y., USA).

While evaluating the study data, frequency distribution (num-

ber, percentage) for categorical variables, and descriptive statis-

tics (mean, standard deviation) for numerical variables were

described. To see whether there was a difference between the

two groups, an independent sample t-test was used, and to see

whether there was a difference between more than two groups,

a one-way analysis of variance (one-way ANOVA) was exam-

ined. The one-way ANOVA made it possible to check with the

Levene test for variance homogeneity, and then a multiple

comparison test (either Bonferroni or Tamhane’s T2) indicated

from which group or groups the difference originated. Bonfer-

roni was used to examine the difference between groups in

variables that provided variance homogeneity, and Tamhane’s

T2 test was used to examine for differences between groups in

variables that did not provide variance homogeneity. The Pear-

son correlation test was used to examine a relationship between

two numerical variables. The v2 test was used to evaluate the

relationship between two categorical variables. Logistic regres-

sion analysis was used to study the association between a cate-

gorical dependent variable and a set of independent variables.

Statistical significance was accepted as P < 0.05.

Results

The mean age of the 333 patients included in the study was

81.6 � 62.9 months, with a median of 77 months. There were

187 males (56.2% of the patients) and 146 females (43.8% of

the patients). The number of patients with one seizure before

admittance was 261 (78.4%). Seizures were generalized in 293

(88%) of patients, and they lasted for less than 5 min in 239

(72%). Seizures recurred in 45 (13.5%) patients while in the

emergency department. Thirty patients (9%) had ongoing sei-

zures upon arrival. Twenty-four of the patients with ongoing

seizures were treated with midazolam (19 intravenous, six intra-

nasal), three with diazepam outside our facility, and the others

with phenytoin and levetiracetam. Five (16.7%) of the patients

had been given antiepileptics in facilities other than our emer-

gency department. Seventy-two (21.6%) patients had pre-

existing neurological conditions, and 61 patients (18%) had a

relative with epilepsy, 30 (9%) of them having a first-degree

relative. Detailed data of patients and their seizures are pre-

sented in Table 1.

While searching for an etiology, abnormal biochemical

results indicating hypoglycemia, hyponatremia, and hypocal-

cemia were determined in 13 (3.9%) patients. The mean age of

the patients with biochemical abnormalities was 60.2 �
65.8 months, with a median of 26 months. Only one of these

had an ongoing seizure during admittance; the other 12 were

conscious during admittance. Acidosis and alkalosis were pre-

sent in 42 (13%). Electroencephalogram was normal in 56

patients (16.8%) and showed epileptiform discharges in 48

(14%) patients, 29 of them generalized, and focal discharges in

19 patients. Two patients had a disorganized background. Six

(1.8%) patients had been diagnosed with acute injuries (two

patients with skull fracture, two encephalitis, one posterior

reversible encephalopathy syndrome, and one stroke) and the

rest of the 327 patients (98.1%) had unprovoked seizures. The

neuroradiological results of patients were evaluated, and 23

patients out of 293 had a clinically significant abnormality that

was identified by a CT and/or MRI. A clinically significant

abnormality was detected through cranial CT (15/293), and/or

diffusion-weighted MRI (6/167), and/or cranial MRI (16/122).

Pre-existing conditions were as follows: four patients with

hydrocephalus and a VP shunt, three patients with cerebral

palsy, and one patient with post-traumatic cerebral injury. The

CT result was normal in six patients where cranial MRI revealed

a clinically significant abnormality. Cranial tomography was

compatible with a clinically non-significant abnormality in one

patient where the MRI showed a clinically significant abnormal-

ity. In 8 (2.7%) patients whose cranial CT results showed a clin-

ically significant abnormality, the cranial MRI results showed

the same. Fifteen (5%) patients out of 293 patients were

detected with a new clinically significant abnormality that was

not known before admission. Immediate neurosurgery was not

performed on any patient. The results of each imaging are

described in Table 2. The first antiepileptic drug treatment was

performed in the emergency department in 156 (47%) patients,

whereas 14 (14%) patients had received antiepileptics in another

facility, which was either an ambulance or another hospital.

Intravenous levetiracetam was the most common drug used, and

171 (51%) patients had been given at least one antiepileptic.

Ward hospitalization was necessary for 100 (30%) patients, and

18 (5.4%) patients were admitted to the intensive care unit. One

hundred and sixty-four (49.2%) patients were prescribed

© 2021 Japan Pediatric Society
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medication for post-discharge. Investigations and treatment, in

general, are detailed in Table 3.

When patients were compared according to their status dur-

ing admittance to the emergency department, children arriving

with ongoing seizures or in a postictal state to the emergency

department had been given more antiepileptics before admis-

sion to the facility than conscious patients. The patients with

ongoing seizures had more focal seizures (P < 0.05), had

received a greater number of antiepileptics, and had more sei-

zures in the emergency department than the conscious patients

(P < 0.05). Patients with ongoing seizures and those in the

postictal state had more acidosis, a better-known etiology,

were hospitalized in the intensive care unit, and were pre-

scribed medications for post-discharge use to a greater extent

than conscious patients (P < 0.05).

Patients with focal seizures were given more antiepileptic

drugs in the emergency department than patients with general-

ized seizures, and their seizures recurred more in the emer-

gency department (P < 0.05). Patients with focal seizures had

a better known known etiology, more intensive care unit hos-

pitalization, and more post-discharge antiepileptic drug pre-

scriptions than patients who did not have focal seizures (P <
0.05; Table 4).

Patients whose first seizure was >30 min had more seizures

in the emergency department, a higher rate of intensive care

unit hospitalization, and were prescribed more anti-epileptic

drugs for post-discharge use than patients with seizures lasting

less than 30 min. Patients whose seizures lasted for longer

than 30 min had already received antiepileptic drugs in other

centers before arriving at our emergency department, and their

total antiepileptic use was higher than that of patients whose

seizures lasted less than 5 min. Acidosis was more prevalent

in patients with seizures longer than 5 min compared with

patients having seizures for less than 5 min. Children whose

seizures were 5–30 min long or over 30 min received more

antiepileptic drugs compared to those patients whose seizures

lasted for less than 5 min (P < 0.05). Children with acidosis

received more antiepileptic drugs and were more often hospi-

talized in the intensive care unit. Children with acidosis had a

better known etiology than children without acidosis (P <
0.05; Table 4).

Logistic regression analysis revealed that patients with clin-

ically significant cranial CT results had 7.532 times increased

risk of having seizures lasting longer than 5 min compared

with patients with normal and clinically non-significant results

(OR: 7.53, 95% CI: 1.32–43.09). Patients with metabolic aci-

dosis had 3.677 times increased risk of having seizures lasting

longer than 5 min compared with patients without acidosis

(OR: 1/0.272 95% CI: 0.12–0.623). Patients with focal sei-

zures, compared those with generalized seizures, had a 3.077

times greater likelihood (P = 0.051; OR: 1/0.325, 95% CI:

0.11–1.01), and patients with acidosis had a 4.065 times

greater likelihood (OR: 1/0.246, 95% CI: 0.09–0.68) of having
used two or more antiepileptics in the emergency department

(P < 0.05; Table 5).

Discussion

We evaluated comprehensively 333 children with a first pedi-

atric afebrile seizure admitted to the major pediatric emergency

Table 1 Patient characteristics and seizure descriptors

Median age/month (Range/month) 77 (1–288)
Age group n (%)
1 month-2 years 98 (29)
2–4 years 32 (10)
4–12 years 129 (39)
>12 years 74 (22)

Gender
Male 187 (56.2)
Female 146 (43.8)

Seizures before admittance
1 seizure 261 (78.4)
2 seizures 55 (16.5)
3 seizures 10 (3)
>3 seizures 7 (2.1)

Seizure type
Focal onset 40 (12)
Generalized onset 293 (88)

First seizure duration
<5 min 239 (72)
5–30 min 77 (23)
>30 min 17 (5)

Status of the patient during admittance
Ongoing seizure 30 (9)
Postictal 25 (7.5)
Conscious 278 (83.5)

Seizures during sleep or not
During sleep 176 (53)
Not sleeping 157 (47)

Seizure recurrence in emergency
Yes 45 (13.5)
No 288 (86.5)

Pre-existing conditions
Global developmental delay 15 (4.5)
Traumatic head injury 9 (2.7)
Cerebral palsy 8 (2.4)
ADHD 5 (1.5)
Autism spectrum disorders 5 (1.5)
Hydrocephalus, VP shunting 4 (1.2)
Genetic syndrome 2 (0.6)
Remote cerebral injury 1 (0.3)
Inborn errors of metabolism 1 (0.3)
Cerebral AVM 1 (0.3)
Congenital infection 1 (0.3)
Others 20 (6)
Total 72 (21.6)
None 261 (78.4)

Family history
Epilepsy 61 (18.3)
1-degree relative 30 (9)
2-degree relative 26 (8)
3-degree relative 5 (1.5)

Febrile seizure 10 (3)
1-degree relative 5 (1.5)
2-degree relative 5 (1.5)

Others 10 (3)
None 252 (76)

ADHD, attention deficit hyperactivity disorder; AVM, arteri-
ovenous malformation; min, minutes; VP, ventriculoperitoneal.

© 2021 Japan Pediatric Society
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department in Prof. Dr. Cemil Tas�cıo�glu City Hospital, empha-

sizing laboratory investigations, radiological tests, and emer-

gent management with detailed data. Neuroradiological

investigations – CT, diffusion-weighted, and cranial MRI –
revealed a new clinically significant abnormality in 5% of

patients in our study. We included all children presenting to

the ED with new-onset seizures regardless of their neurological

background. Thus, in our study, an additional 2.7% already had

a pre-existing condition (e.g., hydrocephalus, cerebral palsy)

that related to a neuroradiological abnormality. In the litera-

ture, clinically relevant abnormalities have been reported in up

to 9% identified by CT,12,13 but identifying an urgent finding

was much lower, and Dayan et al. concluded that, in unpro-

voked seizures, urgent abnormalities occur in less than 1% of

children as detected by CT or MRI.14 Although we detected

new clinically significant abnormalities through neuroimaging,

no patient required immediate neurosurgery. Cranial tomogra-

phy is typically preferred over MRI in the emergency depart-

ment as it can be done without sedation, but overuse of CT

scans is inadvisable due to the risks of radiation from the

scans.15 In our study, cranial CT gave false negative results in

six patients, whereas cranial MRI was able to detect the

Table 2 Clinically significant neuroradiological investigations of patients

No Age
(months)/

Sex

Cranial CT Diffusion-weighted MRI Cranial MRI Final diagnosis

1 102/M Focal encephalomalacia Not performed Focal encephalomalacia and
craniectomy defect

Post-traumatic
cerebral injury

2 22/M Skull fracture Normal Not performed Skull fracture
3 13/F Skull fracture Not performed Not performed Skull fracture
4 168/M Focal subcortical nodular

hyperdense lesion
Right frontal nodular lesion
without diffusion restriction

Right centrum semiovale nodular
hemorrhage

Arteriovenous
malformation

5 7/F Hydrocephalus and VP shunt Not performed Not performed Hydrocephalus and
VP shunt

6 145/M Hydrocephalus and VP shunt Not performed Not performed Hydrocephalus and
VP shunt

7 60/M Hydrocephalus and VP shunt Not performed Hydrocephalus and VP shunt Hydrocephalus and
VP shunt

8 11/M Left cerebellar hypodensity
and bilateral parietooccipital
hyperdensity

Diffusion restriction in
cerebral and cerebellar areas

Left cerebellar and left thalamic
hyperintensities

Acute ischemic
posterior arterial
infarction

9 10/M Left frontotemporal cystic
encephalomalacia

Not performed Not performed Encephalomalacia

10 11/M Left parietooccipital
encephalomalacia

Left parietooccipital
encephalomalacia

Left parietooccipital
encephalomalacia

Encephalomalacia

11 118/M Left temporoparietal
corticosubcortical
hypodensity

Multiple areas of diffusion
restriction

Left parietooccipital white matter
hyperintensities

Encephalitis

12 6/F Periventricular and deep
gray matter hypodensity

Not performed Not performed Inborn errors of
metabolism

13 90/M Periventricular hypodensities Not performed Periventricular leukomalacia Cerebral palsy
14 74/F Periventricular volume loss Not performed Periventricular volume loss Cerebral palsy
15 27/M Temporal, periventricular

cystic changes and
periventricular calcifications

Not performed Not performed TORCH

16 90/M Normal Left parietooccipital white
matter volume loss

Left parietooccipital white matter
volume loss

Encephalomalacia

17 23/F Normal Multiple areas of diffusion
restriction

Cortico-subcortical
hyperintensities

Encephalitis

18 183/M Not performed Not performed Hydrocephalus and VP shunt Hydrocephalus and
VP shunt

19 80/M Not performed Not performed Left periventricular gliosis Perinatal stroke
20 109/F Normal Normal Biparietal and occipital cortical

signal abnormalities
PRES

21 5/F Normal Not performed Lissencephaly type I Neuronal migration
abnormality

22 35/M Normal Normal Calcific subependimal nodule
and tubers

Tuberosclerosis

23 89/M Normal Normal Atrophic volume loss and
multiple areas of hyperintense
signals

Cerebral palsy

CT, cranial tomography; F, female; M, male; MRI, magnetic resonance imaging; PRES, posterior reversible encephalopathy syndrome;
TORCH, toxoplasma other agents rubella cytomegalovirus herpes simplex; VP, ventriculoperitoneal.

© 2021 Japan Pediatric Society

First afebrile seizures in children 5 of 9

 1442200x, 2022, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ped.15089 by M

arm
ara U

niversity, W
iley O

nline L
ibrary on [27/12/2022]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



abnormality. The results of our study, together with existing

evidence,14 indicate that the diagnostic utility of cranial CT

should be balanced in the emergency department against the

potential risks of radiation exposure and its relatively low sen-

sitivity.

Classical neuroradiological indications for cranial CT or

MRI are unprovoked focal seizures and/or abnormal focal

findings on physical examination, and according to history

and physical examination.16 In our study, patients with focal

seizures had been given more antiepileptic drugs in the emer-

gency department than patients with generalized seizures, and

their seizures recurred more often in the emergency depart-

ment (P < 0.05). However, we could not detect any relation-

ship between focal seizures with neuroradiological

abnormalities on CT or MRI. The latest studies reveal some

additional risk factors for abnormal neuroimaging other than

the established ones: children below two years of age, status

epilepticus, and a high-risk medical history (e.g. coagulopathy,

sickle cell disease, cardiac defect, or ventricular

shunt).2,13,14,17 A seizure duration of longer than 5 min, which

could be interpreted as status epilepticus, was identified as a

risk factor for clinically significant abnormality in CT in our

study, as well. The majority type of seizures is generalized in

our study. Although generalized epileptiform discharges were

more than focal discharges in EEG recordings, the discrepancy

was not so significant as in the seizure type. An EEG could

only be performed in 106 (32%) patients in the emergency set-

ting. We believe patients without an EEG might have con-

tributed to the disagreement.

We detected 13 (3.9%) patients with a metabolic abnormal-

ity in the etiology of the afebrile seizures. Almost half of them

were infants of less than 2 years. The first step in the labora-

tory investigations after admission to the pediatric emergency

department is biochemical testing. Physicians request bio-

chemical testing for each patient with an afebrile seizure

because there are no clear clues that can guide them to meta-

bolic abnormalities in the history or through physical examina-

tion.18 Valencia and Saz et al. suggest that children aged less

than 2 years are more likely to have a significant laboratory

abnormality associated with their seizures.4,19 Scarfone

et al.,20 while studying infants aged 1 day to 12 months, rec-

ommended laboratory testing not for all infants but for those

infants who are actively seizing in the emergency department,

have hypothermia, or who are only neonates. We were unable

to reach any conclusions based on biochemical testing that

would corroborate or contradict previous studies. Another

recent study also examined emergent laboratory investigations

Table 3 Laboratory investigations of patients including neu-
roimaging, EEG, and antiepileptic treatments

n (%)

Metabolic abnormality (n = 13)
Hypocalcemia 6 (1.8)
Hypoglycemia 4 (1.2)
Moderate/severe hyponatremia 2 (0.6)/1 (0.3)

Blood gas abnormalities (n = 42)
Respiratory acidosis 24 (7.2)
Metabolic acidosis 8 (2.4)
Metabolic and respiratory acidosis 5 (1.5)
Metabolic acidosis and respiratory alkalosis 5 (1.5)
No abnormality 159 (47.7)
Blood gas not obtained 132 (39.6)

Electroencephalography
Normal 56 (16.8)
Generalized epileptiform discharges 29 (8.7)
Focal epileptiform discharges 19 (5.7)
Disorganized background 2 (0.6)
Not performed or could not retrieve 227 (68.2)

Cranial computed tomography
Normal 263 (79)
Clinically significant abnormality 15 (4.5)
Clinically non-significant abnormality 15 (4.5)
Not performed 40 (12)

Diffusion-weighted cranial MRI
Normal 155 (46.5)
Clinically significant abnormality 6 (1.8)
Clinically non-significant abnormality 6 (1.8)
Not performed 166 (49.8)

Cranial MRI
Normal 85 (25.5)
Clinically significant abnormality 16 (4.8)
Clinically non-significant abnormality 21 (6.3)
Not performed 211 (63.4)

Where was the first AED executed
Emergency department 156 (47)
Another hospital 14 (14)
Ambulance 1 (0.3)
No drugs 163 (48.9)

First AED
Intravenous levetiracetam 100 (30)
Intravenous midazolam 32 (9.6)
Intravenous phenytoin 19 (5.7)
Intravenous diazepam 10 (3)
Others 10 (3)
None 162 (48.6)

Total antiepileptics executed
1 AED 112 (33.6)
2 AED 30 (9)
3 AED 16 (4.8)
4 AED 9 (2.7)
5 AED 4 (1.2)

Etiology
Structural 22 (6.6)
Metabolic 12 (3.6)
Infectious 3 (0.9)
Genetic 2 (0.6)
Unknown 294 (88.3)

Post-seizure status
Discharge from the emergency department 210 (63.1)
Ward hospitalization 100 (30)
Hospitalization to an intensive care unit 18 (5.4)
Refusing hospitalization 5 (1.5)

Table 3 Continued

n (%)

Post-discharge drug prescription
Yes 164 (49.2)
No 152 (45.6)
Unknown 17 (5.1)

AED, antiepileptic drug; CT, cranial tomography; MRI, mag-
netic resonance imaging.

© 2021 Japan Pediatric Society
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and was unable to identify any significant predictors for labo-

ratory abnormalities.18 It seems, in general, that it is difficult

to detect absolute risk factors for metabolic abnormalities as

the etiologies that may cause biochemical abnormalities are so

diverse and rare that they share very little in common, both

epidemiologically and clinically.

The first seizure duration was <5 min in 72% and ≥5 min

in 28% of the patients in our study, with 9% of patients hav-

ing ongoing seizures during admittance. Sartori et al. reported

that 76.8% of patients had seizures shorter than five minutes

and that 6.5% had ongoing seizures on arrival.21 Bergamo

et al. stated that 5% of their patients were still seizing upon

arrival in the emergency department.22 Our rate for ongoing

seizures was almost 1.5–2 times that reported in these other

studies. However, the previously mentioned studies had

included febrile seizures as well as afebrile seizures, and feb-

rile seizures tend to be shorter, which could account for the

lower rates of ongoing seizures in the studies mentioned.

Bergamo et al. revealed that 19% of children had been admin-

istered drugs before admission to the emergency department.

In the study by Sartori et al., only three patients had received

pre-hospital treatment that resulted in seizure cessation. In our

study, 16% of patients with ongoing seizures had been admin-

istered antiepileptics outside the facility, including those given

by the medical services in the ambulance. Chin et al. demon-

strated that inappropriate emergency management of status

epilepticus in children contributes to the need for intensive

care.23 In our study, patients with ongoing seizures, as com-

pared to patients who were conscious upon arrival were more

often hospitalized in the intensive care unit, which can be

associated with morbidity. Proper treatment, starting in the

prehospital setting, is important to reduce the morbidity and

mortality associated with seizures.

In our study, the ward hospitalization rate was 30%, as

compared to the 15.7% reported by Sartori et al.21 But when

febrile seizures were excluded from their study, their hospital-

ization rate rose to 41.9%. Our intensive care unit hospitaliza-

tion rate was 5.4%. The rate of intensive care administration

was reported to be 0.9% by two different studies that included

both febrile and afebrile cases.21,22 Another study reported

even higher rates of ward hospitalization and intensive care

unit admission at 80% and 12%, respectively, although this

study included both types of seizures.24 The differences

between studies can be related to the variable patient popula-

tions admitted to each center and the different socio-cultural

and medical approaches adopted. In our study, the risk factors

associated with intensive care unit hospitalization were ongo-

ing seizures and postictal state upon admission, focal seizures,

first seizure longer than 30 min, and acidosis.

One of the limitations of our study is its retrospective nat-

ure. Although all our physicians are familiar with status

epilepticus management, there is no treatment protocol specif-

ically assigned for such an emergency. Our study did not

enable us to give prevalence rates for afebrile seizures in the

district. However, we evaluated detailed information concern-

ing first afebrile seizures from a large number of patients at

a single center from a significant emergency center in _Istan-

bul over 3 years. We deliberately excluded febrile seizures,

which are a more common cause of admission than afebrile

seizures, because they differ from afebrile seizures as a clini-

cal entity.

Our work provides significant data about the epidemiology

and clinical course of first afebrile seizures in children admit-

ted to the emergency department. Being familiar with the pos-

sible natural history of children with epileptic seizures is very

important in guiding the appropriate diagnostic and therapeutic

approach. A study with a prospective design and a standard-

ized protocol is necessary to provide additional evidence relat-

ing to children with afebrile seizures.
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Table 5 (A) Logistic regression analysis of the patients with afebrile seizures regarding the risk of seizures lasting >5 mins. (B) Logis-
tic regression analysis of the patients with afebrile seizures regarding the risk of requiring two and more antiepileptic drugs

B SE Wald df Sig. Exp(B) 95% CI for
EXP(B)

Lower Upper

(A)
Clinically significant CT abnormality 2.019 0.890 5.148 1 0.023 7.532 1.316 43.092
Metabolic acidosis �1.301 0.422 9.495 1 0.002 0.272 0.119 0.623
Constant �0.267 0.356 0.562 1 0.454 0.766

(B)
Seizure type (focal seizures) �1.125 0.577 3.802 1 0.051 0.325 0.105 1.006
Metabolic acidosis �1.401 0.517 7.346 1 0.007 0.246 0.090 0.679
Constant 1.854 0.652 8.088 1 0.004 6.383

CI, confidence interval; CT, computed tomography; sig., significance. Bold values indicate p<0.05.
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