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Epilepsies and epileptic syndromes are among the most common chronic
neurological disorders in neonates, infants, and children. Remission occurs in 70%
of epileptic children, while other cases experience frequent seizures and become
refractory to various treatment modalities. Refractory seizures have a significant
adverse impact on the quality of life of epileptic children and their families.
Prognosis of epilepsies is determined based on the risk of seizure or convulsion
recurrence. Some of the most important risk factors for recurrence are the age at
seizure presentation, neurodevelopment of the child, etiology of seizures, seizure
frequency before anticonvulsant withdrawal, response to antiepileptic medications,
type of epileptic syndromes, and electroencephalography of the patient. Recognition
of the risk factors for seizure recurrence results in the optimal management of the
treatment protocols, thereby reducing the adverse effects of epileptic seizures on
patients and their families. The present study aimed to provide a narrative review
of the most important risk factors for the recurrence of epilepsies in children by two

child neurologists.
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Introduction

Epilepsies and epileptic syndromes are among
the most common neurological disorders in chil-
dren (1), which may occur since birth and contin-
ue throughout life. Fortunately, 70% of these disor-
ders are responsive to conventional anticonvulsive
medications, whereas 25-30% of epilepsies are
irresponsive to various treatment modalities and
have a significant adverse impact on the quality of
life of epileptic children and their families (2).

Prognosis of epilepsies and epileptic syndromes
is determined based on the risk of seizure or con-
vulsion recurrence, as well as the risk of sudden
death (3). The most important aim of seizure
treatment is the prevention of seizure recurrence;
as such, recognition of the risk factors for the re-
currence and impact of epileptic seizures results
in the optimal management of the treatment pro-

tocols, thereby improving the quality of life of pa-
tients.

Previous studies have extensively explored the
important risk factors for seizure recurrence,
some of which include the etiology of seizures, age
at seizure presentation, initial response to appro-
priate anticonvulsive agents, neurodevelopment
of the child, epileptic syndromes, electroenceph-
alography (EEG) of the patient, and frequency of
seizures before anticonvulsive medication with-
drawal (4-8).

The present study aimed to provide a narrative
review of the risk factors for the recurrence of ep-
ileptic seizures using an age-based approach and
discuss the most important risk factors in various
age groups in children from birth until adoles-
cence.
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Literature Review

The literature search was performed by two
child neurologists in order to determine the main
prognostic factors in epileptic children. The ob-
jective of the research was to provide a narrative
review, and the most relevant articles were iden-
tified in relation to the subject matter of the study.
It should be noted that this was not a systematic
review or meta-analysis, and our target audience
are the general adult neurologists and child neu-
rologists who are familiar with this issue.

Neonatal period

Seizures are the most prevalent neurological dis-
orders in neonates. The brain of term and preterm
neonates is highly susceptible to various insults
and seizures, which are considered to be the most
common cerebral manifestations in this age group
(9-12). Etiologies of seizures are the main risk fac-
tors for seizure recurrence in term and preterm
neonates, which vary greatly in different cases,
including etiologies with excellent prognosis (e.g.
hypocalcemia and hypoglycemia) and etiologies
with poor prognosis (e.g., early infantile epilep-
tic encephalopathy with burst-suppression, also
known as the Ohtahara syndrome) (13-18).

Hypocalcemia and hypoglycemia are highly com-
mon in neonates, especially those with diabetic
mothers. These etiologies have excellent prognosis,
and no further anticonvulsive prophylaxis is need-
ed after the treatment of hypocalcemia and hypo-
glycemia. Unfortunately, prolonged neonatal hy-
poglycemia may lead to severe insults to the brain,
resulting in irresponsive seizures in neonates.
Moreover, severe hypoglycemia is associated with
refractory seizures in neonates and infants (11).

Structural brain disorders in neonates are
among the important causes of seizures. Seizures
in neonates with structural brain disorders, such
as pachygyria and lissencephaly, are irresponsive
to anticonvulsive agents and require long-term
prophylactic treatments after seizure control only
if they are successfully overcome by conventional
anticonvulsive medications. Many neonates with
complex structural brain disorders require other
seizure-controlling modalities, such as a ketogenic
diet. In addition, these neonates often have low life
expectancy, and many of them die during infancy
due to other complications, such as frequent pneu-
monia (11,12).

Epileptic syndromes with excellent and poor
prognosis are prevalent conditions in neonates.
Some of the epileptic syndromes with the poor-
est prognosis include the Ohtahara syndrome
and early myoclonic encephalopathy. These syn-
dromes present with short tonic spasms and my-
oclonic seizures, which are normally irresponsive

to anticonvulsive medications, even the adreno-
corticotropic hormone. Neonates with these syn-
dromes have poor neurological development, and
those who survive develop other refractory epilep-
tic syndromes, such as West syndrome (13, 19-24).

Epileptic syndromes with excellent prognosis
include benign familial and benign idiopathic neo-
natal seizures. The mothers of these neonates have
been shown to have an unremarkable pregnancy
and delivery. Neonates with these syndromes de-
velop various seizure types, especially focal clonic
and tonic seizures, and have normal EEG develop-
mental indicators. Furthermore, their seizures re-
spond well to anticonvulsant medications. Despite
the excellent long-term prognosis, a small number
of these neonates develop seizures during infancy
and childhood (25-28).

Other etiologies have been reported in the neo-
natal period with variable impacts on the progno-
sis of epilepsies and seizures. Hypoxic-ischemic
encephalopathy (HIE) is one of the main etiolo-
gies in this regard, which could be mild, moderate
or severe. Neonates with mild and moderate HIE
have a relatively good prognosis, while those with
severe HIE develop severe cerebral palsy and re-
fractory seizures (9-12,29).

Neonatal sepsis and meningitis are among the
etiologies for epilepsies in children. According to
the child neurology and epilepsy literature, neo-
natal meningitis is a remote symptomatic etiology.
In other words, these neonates are at the risk of
developing epilepsies in the future, while the prog-
nosis depends on the extent of their brain damage
(9-12,29).

Pyridoxine deficiency and pyridoxine decen-
cy are other etiologies for epilepsy and epileptic
spasms in neonates. These neonates experience
severe seizures (e.g., epileptic spasms) since
birth through infancy. With early diagnosis and
treatment with high doses of pyridoxine, these
neonates could often have normal development.
Although the prognosis for epilepsy might be ac-
ceptable in such cases, poor prognosis is likely in
the neonates that do not receive treatment; there-
fore, early diagnosis is of paramount importance
in this regard (9-12,29).

Infancy

The risk factors for seizure recurrence in infan-
cy are very similar to those of the neonatal period
and should be addressed as such in the case of the
infants with seizures. Infancy is typically associat-
ed with the development of specific epileptic syn-
dromes, the most important of which are febrile
seizures and febrile convulsions (29,30).

Febrile convulsions are the most frequent sei-
zures with excellent prognosis in children. The

38 Rev Clin Med 2018; Vol 5 (No 2)
Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir)



Momen AA et al.

clinical course of febrile convulsions has been ex-
tensively studied, and many experts believe that
these seizures are benign without the need for
prolonged prophylaxis (31-34). Nevertheless, it
should be noted that various epileptic syndromes
with excellent and poor prognosis (e.g., Dravet syn-
drome) could begin as febrile seizures. Therefore,
febrile seizures, particularly the prolonged types,
which persist for more than 15 minutes before dis-
consolation require special attention (35,36).

Syndromic approach is the most effective meth-
od in the treatment of the infants and children
with seizures and epilepsies. In this approach,
factors such as seizure semiology, seizure etiology,
and EEG of an epileptic syndrome could be diag-
nosed based on the age of the patients. Many epi-
leptic syndromes have a predefined clinical course
and prognosis. In the syndromic approach, the cli-
nician could recognize the clinical course required
for the patient and develop the most effective care
plan accordingly (37-41).

Epileptic spasms (West syndrome) are one of
the most important epileptic syndromes with poor
prognosis. This syndrome is characterized by epi-
leptic spasms, developmental regression or retar-
dation, and an interictal EEG of hypsarrhythmia.
West syndrome is irresponsive to many conven-
tional anticonvulsive agents, and in the majority
of infants, it is refractory to even three appropri-
ately selected anticonvulsive medications. Many
infants with the West syndrome need a ketogenic
diet for seizure control and develop poorly none-
theless. Furthermore, they may become autistic
even after seizure control. Unfortunately, many
infants with the West syndrome develop another
refractory epileptic syndrome after infancy, man-
ifesting the characteristics of seizures such as the
Lennox-Gastaut syndrome (42-46).

Poor prognosis is not reported in all the epileptic
syndromes of infancy. For instance, benign myoc-
lonic epilepsy in infants is an epileptic syndrome
characterized by frequent myoclonic jerks during
infancy and generalized multiple spikes in the
EEG. These infants develop normally and have an
excellent response to valproate therapy (40,41).

Childhood

Similar to infancy, epileptic syndromes with
poor and excellent prognosis have been described
in childhood. For instance, Rolandic epilepsy or
benign partial epilepsy of childhood is one of the
main syndromes with excellent prognosis, which
starts in this age group (40,41). This syndrome is
characterized by the focal seizures of the lips (es-
pecially during sleep), normal development, and
EEG features with centrotemporal spikes (Rolan-
dic spikes). Many experts believe that these sei-

zures do not require treatment, and many children
with Rolandic epilepsy have no frequent seizures,
with remission occurring even without treatment
(47-49).

On the other hand, a subgroup of the children
with Rolandic epilepsy has been shown to develop
cognitive decline during the course of epilepsy.
Moreover, these children have continuous spike
and wave during slow wave sleep (CSWS) in sleep
EEG. Unfortunately, these patients have a poor
prognosis, while a high suspicion index and early
treatment with appropriate agents could improve
the outcome (50).

Lennox-Gastaut syndrome has been shown to
develop during childhood and have a poor prog-
nosis, while it is irresponsive to anticonvulsive
medications as well. This syndrome is associated
with multiple seizure types (e.g., atypical absenc-
es, focal seizures, sleep tonic seizure, and atonic
seizures), EEG features, and developmental de-
lay. Many of the children with the Lennox-Gastaut
syndrome develop poorly and may become debili-
tated. In addition, the prognosis of this syndrome
for seizure remission is extremely poor (42,43,45).

Adolescence

Juvenile absence epilepsy and juvenile myoclon-
ic epilepsy are the main epileptic syndromes in
adolescence with excellent prognosis. Adolescents
with these syndromes develop normally, have an
acceptable response to appropriately selected
anticonvulsive medications, and have acceptable
cognitive abilities after seizure control. In juvenile
absence epilepsy, anticonvulsive medication with-
drawal could be successful, while in juvenile myo-
clonic epilepsy, patients need lifelong treatment
for seizure remission. Unfortunately, a number of
the patients with juvenile myoclonic epilepsy de-
velop CSWS and require special treatment.

Other Aspects of Prognosis

In addition to considering epileptic syndromes
in the case of young patients, there are other im-
portant aspects to be addressed with regard to the
risk of seizure recurrence. Some of these aspects
are briefly discussed in the following section.

Age at Seizure Presentation

According to the literature, the onset of seizures
during adolescence adversely affects prognosis,
and these patients are at a high risk of relapses af-
ter drug withdrawal (51,52).

Idiopathic and Symptomatic Epilepsies
Children with idiopathic epilepsies have excel-

lent prognosis compared to those with lesional

epilepsy and developmental delay (53).
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Seizure Type

Some studies have indicated that focal seizures
have poor prognosis, while other studies have pro-
posed variable results, showing that generalized
seizures have poor prognosis. (54,55). However,
almost all the studies in this regard have demon-
strated that patients with multiple seizure types
often have poor prognosis (56,57).

Response to Anticonvulsants (AEDs)

According to the literature, children with a
cluster of seizures after anticonvulsant initiation
and those with continuous weekly seizures dur-
ing the first year of treatment tend to have poor
prognosis (58).

Early and Delayed Treatment

Many clinicians believe that early treatment
could improve the prognosis of epilepsies, while a
study in this regard has denoted that early treat-
ment versus treatment only after a further seizure
has a comparable impact on the long-term progno-
sis of patients (59).

EEG and Seizure Recurrence after AED Withdrawal
A study in this regard investigated the effects of
EEG before drug withdrawal in the children with
epilepsy. According to the findings, normal EEG
without epileptiform discharges is an excellent
prognostic factor before medication withdrawal,
while the presence of irregular generalized spike
waves is considered to be a poor prognostic fac-
tor. Relapse rate in the children with normal EEG
before withdrawal was reported to be 33%, while
itwas 67% in the children with abnormal EEG con-
taining irregular generalized spike waves (60).

Prognosis after Epilepsy Surgery

According to previous studies, more than 60%
of the epileptic patients who were appropriately
selected for surgery became seizure-free after sur-
gery, and their quality of life improved significantly
as well (61-63).

Conclusion

According to the results, the prognosis of epi-
lepsies and seizure recurrence in children depend
on numerous factors. Some of the most important
risk factors in this regard include the etiology of
the seizures, neurodevelopment of the patient,
and epileptic syndromes. Recognition of the risk
factors for seizure recurrence could result in the
optimal management of the treatment plan in ep-
ileptic patients.
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