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Introduction

Febrile seizures are a fairly common seizure disorder in childhood, 
and are associated with fever, but without any evidence of other 
intracranial infections or abnormalities.1,2 They may be classified 
into three groups, namely simple, complex and symptomatic 
febrile.1,3 Children who have a genetic predisposition may be 
more prone to developing febrile seizures. Viruses and bacteria 
have also been identified as possible causative agents.4,5 Some 
vaccines have been associated with an increased risk in seizure 
development.5

Acute management of febrile seizures includes basic emergency 
procedures, and the use of anticonvulsants, depending on 
the severity and duration of the seizure.2,6-8 Parents are often 
anxious about febrile seizures, fearing permanent brain damage. 
Information regarding the condition and its management may 
decrease some of this anxiety, and may also ensure proper 
management of the condition.2,7,9 The likelihood of febrile 
convulsions causing neurological abnormalities or developmental 
disturbances is low.2,6,7,10 Antiepileptic medication may be used to 
prevent recurrent febrile seizures, e.g. primidone and valproic 
acid. However, toxicities associated with these drugs outweigh 
the relatively minor risks associated with febrile seizures.1,2 With 
education and appropriate pharmacological management, simple 
febrile seizures can be considered to be a benign condition with 
an excellent prognosis.1

Definitions

Febrile seizures are defined as seizures occurring between the 
ages of six and 60 months, in children with fever.1,4 These seizures 

are not accompanied by intracranial infections or other metabolic 
disturbances.1,4 Febrile seizures may be the most common of all 
seizure disorders in children, affecting two to five per cent of 
children between the ages of six and 60 months.1 Febrile seizures 
may be classified into three groups (see Table I).2,6

Table I: Epidemiological classification of febrile seizures6

Simple Complex Symptomatic febrile

Fever in a child aged 
six to 60 months.
Simple generalised 
seizure lasting less 
than 15 minutes.
Neurologically healthy 
by all assessments.
Fever and seizure 
is not caused by 
infections, e.g. 
meningitis or 
encephalitis.

Fever in a child aged 
six to 60 months.
Neurologically healthy 
by all assessments.
The seizure is either 
focal or prolonged, 
i.e. > 15 minutes, or 
multiple seizures 
occur in close 
succession.

Fever in a child aged 
six to 60 months.
Neurologically healthy 
by all assessments.
The child has a pre-
existing neurological 
abnormality or acute 
illness.

Simple febrile seizures last for less than 15 minutes, are generalised, 
and occur once in a 24-hour period without a focal component. 
Complex febrile seizures are prolonged (> 15 minutes), have a 
focal component, and occur more than once in 24 hours. 

Normal paediatric temperature ranges are summarised in Table 
II.5 Temperature ranges in paediatrics are higher than those in 
adults, and should be taken into consideration when diagnosing 
pyrexia.4,11 The rate at which the body temperature rises is not 
a factor implicated in the pathology of febrile seizures. The 
threshold of convulsive temperature is independent of the 
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intensity and duration of the heating stimulus and fever. 4,5,11 
Individual differences, e.g. age and maturation, cause variations 
in the threshold of convulsive temperatures in individuals.5,12 This 
is further modified by changes in water and electrolyte balance, 
especially hyponatraemia.5,12

Table II: Normal temperature in paediatrics11

Neonates 36.1-37.7⁰C

Two-year-old child 37.2⁰C

Twelve-year-old child 37.0⁰C

Pathophysiology

Possible causes that could increase the risk of febrile seizure 
development are depicted in Figure 1.

Febrile seizures occur at a time in childhood when the seizure 
threshold is low.2 This type of epilepsy is unique in that it is always 
associated with a fever.6 Genetic predisposition, with possible 
polygenic inheritance, has been identified as a cause. An autosomal 
dominant inheritance pattern, where possible mutations have 
been found in genes encoding the sodium channel and the 
gamma amino-butyric acid A receptor A, has been identified in a 
small number of families.4

Febrile seizures can also be classified into three heterogeneous 
subgroups, based on aetiology and clinical features.4

•	 The largest subgroup comprises children who have seizures in 
response to fever, and who possess an individual susceptibility 
that is genetically determined. The children in this subgroup are 
convulsive in response to fever only. These febrile convulsions 
are normally referred to as “true” or “pure.”

•	 A smaller subgroup includes children who are convulsive with 
fever resulting from an unrecognised brain insult that is due to 
a febrile condition.

•	 The third group are children in whom the fever acts as a trigger 
to elicit true epilepsy, and in whom the convulsions continue to 
occur, even in an afebrile state.

Children who experience simple febrile seizures may carry the 
same risk of developing epilepsy by the age of seven years of age as 
others in the general population (one per cent).1 The risk increases 
in children who have had multiple simple febrile seizures at an age 
of 12 months and younger, and who have a family history of febrile 
seizures. The risk of these children developing generalised afebrile 
seizures by the age of 25 increases to 2.4%.1 There is a possibility 
that genetic susceptibility to febrile seizures may eventually lead 
to epilepsy later. The increased risk does not relate to structural 
brain damage, but rather to genetic predisposition.1,4

An infectious origin may also be a predominant cause of febrile 
seizures. Viral illnesses have been identified in 2.6% of cases as 
the cause of fever that leads to a febrile seizure.5 Human herpes 
virus 6 is one of the viruses mostly associated with first-time 
cases of febrile seizures in children up to two years of age.5 Other 
causes include influenza A virus and respiratory syncytial virus, 
usually during early spring and winter in annual epidemics.5 Viral 
infections may be complicated by secondary bacterial infections. 
However, they are found to be lower in febrile children suffering 
from influenza A or respiratory syncytial virus infections.4,5 To 
reduce the use of unnecessary antibiotics, children presenting 
with pyrexia should be tested for virus infections.4,5

Mechanisms through which viruses have been postulated to cause 
febrile seizures include fever, a degree of fever that exceeds the 
individual threshold for convulsions, and an abnormal immune 
response to an infection and elevated cytokine levels.5

The use of vaccines has also been associated with an increased 
risk of febrile seizure development.5 The measles-mumps-rubella 
(MMR), measles-rubella and diphtheria-tetanus-pertussis (DTP) 
vaccines have been associated with an increased risk of febrile 
seizures during the first three years of life. 5The MMR vaccine may 
cause febrile seizures to occur between seven to 14 days later, 
whereas the DTP vaccine is known to cause seizures on the day 
of the vaccination.5 Children who experience vaccine-related 
seizures have an increased risk of recurrent febrile seizures and an 
associated family history of febrile seizures.5

Compared to viral infections, bacteraemia is a less frequent cause 
of febrile seizures.4,5 However, Streptococcus pneumoniae has 
been implicated as a cause of simple febrile seizures by causing 
bacterial meningitis.4,5,13 Meningitis should be ruled out in a child 
presenting with pyrexia. However, it is very unusual for a child with 
meningitis to present with a seizure only.4,5,13 Other discriminate 
factors should also be taken into consideration, e.g. the presence 
of one or more of the major signs, e.g. petechial and nuchal 
rigidity.4,5,13 It has been found that febrile seizures associated with 
shigellosis are not caused by the toxin of Shigella dysenteriae, but 
rather to the degree of fever and the dehydration associated with 
the loss of water and electrolytes.5

Figure 1: Possible causes of febrile seizures in paediatrics
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In some studies, the use of prenatal alcohol and cigarette 
smoking was associated with an increased risk of febrile seizure 
development.14-16 In one cohort study, prenatal exposure to low-
to-moderate levels of alcohol and coffee was found to have no 
impact on the risk of febrile seizure development.17 However, as 
a risk factor, modest smoking could not be ruled out completely.17

Management

When managing children with febrile seizures, the fever’s 
origin should be investigated.2,6,18 Febrile seizures should be 
distinguished from “seizures with fever”.7 The latter includes 
seizures in any child with a fever for whatever cause.7 Conditions 
such as meningitis, encephalitis, or cerebral malaria, are not febrile 
seizures, but seizures accompanied by a fever.7 Routine diagnosis, 
using lumbar punctures, is not recommended in children 
presenting with simple febrile seizures.18,19 However, the risk of 
meningitis is higher in younger children, and further investigation 
is recommended into children who seem unwell, or who present 
with altered consciousness.18 Prophylactic treatment, i.e. the use of 
antiepileptic agents, is not recommended, and has not proven to 
reduce the likelihood of future febrile seizures.2,3,6,18

Acute management of febrile seizures

Acute management of febrile seizures includes a number of 
measures (see Table III).2,6-8

Table III: Acute management measures for febrile seizure treat-
ment 

Measure √

1 Airway: Maintain a patent airway √

2 Breathing: Ensure effective breathing. Oxygen 
may be administered, if available.

√

3 Protect the child from injury: Place in a semi-
prone position, and remove any excess or loose 
clothing.

√

4 Fever: Treat the fever by sponging with 
lukewarm water, and administer antipyretics, e.g. 
paracetamol or ibuprofen 

√

5 Depending on the duration of the seizure, 
administer the following according to the 
physician’s script:
•	 Rectal diazepam if the seizure lasts for more 

than five minutes;
•	 Intravenous anticonvulsant, i.e. diazepam, 

lorazepam or phenobarbital, if the patient is still 
convulsing for longer than 15 minutes.

√

Children should be observed for several hours before they are to 
be discharged.2,7 Discharge should only be carried out if the origin 
of the fever has been established and treated, and if the treating 
physician deems the child to be clinically stable.2,7

Providing the parents with support

Parents are often anxious, and fear that their child will die, or have 
permanent brain damage.2,7 These needs have to be addressed, 
and the parents should be reassured.2,7 

Upon discharge, the following information should be given to 
parents:7,9,10

•	 Most febrile seizures have an excellent prognosis.

•	 Education on first aid when a seizure has occurred, for example 
on positioning, i.e. the supine position (by turning the head to 
face sideways while tilted upward), not attempting to insert 
anything into the mouth, and not giving any drugs or fluids 
orally.

•	 Simple techniques, e.g. how to measure temperature, and how 
to administer the antipyretic, and how much.

•	 Following another seizure, the following should be noted: 
an accurate description of the seizure, including its duration; 
information about the nature of the seizure; the child’s 
temperature at the time it occurred; and any other signs and 
symptoms that may have accompanied it.

Prognosis 

Most authors agree that the likelihood of febrile convulsions 
causing neurological abnormalities or developmental 
disturbances is low.2,6,7,10 The risk of developing an intellectual 
deficit is higher in those who already suffer from a pre-existing 
neurological or developmental abnormality, or in patients 
who subsequently develop afebrile seizures.7 About one-third 
of children who experienced a single febrile seizure will suffer 
another. This ratio may increase to half of patients if the onset is 
below one year of age.7,10

Children suffering from febrile seizures have a slightly higher risk 
of developing epilepsy compared to other children (2% vs. 1%). 

The risk factors for developing epilepsy are also dependent on pre-
existing neurological defects and abnormalities, a family history of 
afebrile convulsions, and a complex first febrile convulsion.7

Prophylaxis of recurrent febrile seizures

There is some evidence that both continuous antiepileptic therapy, 
with phenobarbital, primidone, or valproic acid, and intermittent 
therapy, with oral diazepam, are effective in reducing the risk of 
recurrence of febrile seizures. However, the toxicities associated 
with these drugs outweigh the relatively minor risks associated 
with febrile seizures.1,2 Phenobarbital depresses cognitive 
performance in children being treated for febrile seizures, and this 
side-effect outlasts the drug’s administration by several months, 
and is not offset by the benefit of seizure prevention.20

The use of diazepam may decrease the number of febrile seizures 
when administered at the onset of fever.2,7 Intravenous diazepam 
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controls seizures more quickly than intranasal midazolam. 
However, intranasal midazolam may be just as safe and effective 
as diazepam, and can be administered at home to children 
suffering from febrile seizures, providing appropriate instructions 
are given.21

Carbamazepine and phenytoin have not proven to be effective 
in preventing simple febrile seizures. Even when the agents are 
within the therapeutic range, this may be the case.1 Evidence that 
antipyretic treatment prevents the recurrence of febrile seizures 
remains scarce. The use of an antipyretic agent should be given 
to provide comfort to the patient, and to prevent dehydration. 
Adequate fluid intake should be maintained.22 Paracetamol and 
ibuprofen are the two most common antipyretics used in the 
management of fever in children, and should be given in paediatric 
dosages to relieve discomfort secondary to fever.2

Conclusion

Febrile seizures are a common seizure disorder in childhood. 
Children suffering from febrile seizures should be evaluated to 
ensure that there are no underlying disorders. Should any be 
discovered, these should be treated timeously. Prompt diagnosis, 
and reassuring and educating the parents should help to 
decrease their anxiety. Pharmacological management should be 
individualised according to the type of seizure, but also according 
to the patient’s healthcare needs.
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