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What is Epilepsy – when do we Start Treatment and with 
what?

Abstract
Introduction: Epilepsy comprises ≥ 2 unprovoked seizures (>24 h apart), 1 unprovoked seizure with probability of recurrence (≥ 60%) or an epilepsy syndrome. 
What follows is consideration of treatment.

Background: Newer ASMs offer adjunctive treatment but none has better efficacy than carbamazepine (CBZ) although possibly less adverse effects. Valproate 
(VPA) is preferred for generalised epilepsy (except child-bearing age women) with increased preference for the levetiracetam and lamotrigine (LTG). Despite decline 
for older ASMs, Beran supported CBZ. 

First unprovoked seizure has 30-50% chance of recurrence, rising to 70-80% with a second seizure. Percentages increase with abnormal neurologic examination, 
focal spikes on electroencephalography (EEG) and focal seizures. 

Most common epilepsy presentation to the emergency department is non-compliance causing breakthrough seizures, having: shorter duration seizure control; 
worse adherence to ASM; more frequent polytherapy; more abnormal EEGs; and cerebral imaging abnormalities. 

Discussion: Epilepsy presentations comprise 2 categories; first ever or recurrent seizures. Factors, such as infections or alcohol withdrawal, demand intervention 
and on-going seizures must be aborted. Recurrent seizures require blood levels before administering the current ASM(s). 

Treating first ever focal seizure favoured newer, and tendency to ignore older, ASMs, despite support for CBZ. VPA is favoured in non-childbearing age women for 
generalised epilepsy. Trials advocated LTG. 

Conclusion: Epilepsy represents a tendency to seizure recurrence, including a single seizure, assuming ≥ 60% risk of recurrence. Treatment of first focal seizures 
favours the newer ASMs (the author advocating CBZ); VPA was preferred in non-childbearing aged women with generalised seizures. For non-compliance, 
restarting the previous ASM(s), after sampling for ASM levels, seems optimal.  
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Introduction
Working in a major teaching hospital, one would expect that all those in the 
Accident and Emergency Department (AED) knew exactly what constituted 
a definition of epilepsy. Personal experience suggests that this is far from 
reality. British research has suggested that 3.3% of all emergency ambulance 
calls, resulting in AED attendance were related to epilepsy and epileptic 
seizures [1]. Evidence suggests that attendance at the AED for patients with 
seizure is, more often than not, clinically unnecessary [1-3] and is often a 
result of poor outpatient care [4]. These should result in better care once the 
patient reaches the AED but how can this be the case if those in attendance 
are unfamiliar with what the diagnosis of epilepsy represents?

Epilepsy is simply defined as a tendency to recurrence of seizures. In 2005 
the International League Epilepsy (ILAE), the international body representing 
professionals with a special interest in epilepsy, defined epilepsy as “a 
disorder of the brain characterized by an enduring predisposition to generate 
epileptic seizures”. Its application usually required “two unprovoked seizures 
>24 h apart.” [5]. More recently, the ILAE altered the practical definition for 
special circumstances that do not meet the two unprovoked seizures criteria 
[6]. “The task force proposed that epilepsy be considered to be a disease 
of the brain defined by any of the following conditions: [1] At least two 

unprovoked (or reflex) seizures occurring >24 h apart; [2] one unprovoked 
(or reflex) seizure and a probability of further seizures similar to the general 
recurrence risk (at least 60%) after two unprovoked seizures, occurring over 
the next 10 years; [3] diagnosis of an epilepsy syndrome.” [6] This revised 
definition translates to the possibility of a person being diagnosed, as having 
epilepsy, on the basis of their first seizure, if the prevailing circumstances 
suggest that there exists a real propensity to recurrence of seizures.

Having defined the definition of epilepsy, according to the information 
provided by the ILAE and the International Bureau for Epilepsy (IBE), 
representing the lay bodies interested in the management of people with 
epilepsy, what follows is a consideration of when to treat patients and what 
to do when the patient presents to the AED of a major teaching hospital.

Background
It is accepted that epilepsy remains a life shortening condition which, if 
treated effectively, can be properly managed, in the majority of affected 
individuals, using anti-seizure medications (ASMs), either in mono therapy or 
a combination of ASMs [7]. Approximately 70% of newly diagnosed people, 
with adult-onset epilepsy, will achieve a lasting remission in seizures, once 
commenced on appropriate ASMs, although approximately half of them will 
report mild to moderately severe unwanted treatment emergent adverse 
effects (TEAEs) from the ASMs [7]. Approximately 20-30% of those with 
epilepsy will not be seizure-free despite being treated with ASMs and these 
individuals are considered medication resistant and have a significantly 
increased risk of death plus psychiatric and somatic comorbidities, with or 
without TEAEs from their ASMs [7]. 

Over recent years, there have emerged newer ASMs which widen the 
treatment options to manage those who present with seizures. It has been 
argued that these newer ASMs are better tolerated although they do not 
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reduce the prevalence of medication resistant epilepsy nor do they preclude 
the development of epilepsy, in those at risk, such as following traumatic 
brain injury [7]. While there have been many new ASMs, approved to treat 
focal epilepsy, based on clinical trial data, there have been very few head-to-
head trials of ASMs, to determine which is preferred and in what situations 
they should be trialled [8,9].  Lattanzi, et al. [9] via a meta-analysis of various 
trials, which compared newer ASMs to controlled release carbamazepine 
(CBZ-CR), in monotherapy studies, found no significant difference in the 6 
or 12 months’ seizure freedom, when compared with levetiracetam (LEV), 
zonisamide (ZNS), lacosamide (LCM) or eslicarbazepine acetate (ESL). 
LCM was associated with fewerTEAE provoked medication withdrawals, 
when compared with CBZ-CR, and all 4 comparative medications were 
efficacious as monotherapy to treat newly diagnosed focal epilepsy.

In an earlier study, reported in 2007, Marson and colleagues (10) conducted 
an open label comparison of ASMs, comparing the effectiveness of CBZ with 
gabapentin (GPT), lamotrigine (LTG), oxcarbazepine (OXC) and topiramate 
(TPM) and concluded that LTG was  favoured “for time to treatment failure 
outcomes and is therefore a cost-effective alternative for patients diagnosed 
with partial onset seizures” [10]. The study recognised that, at the time, 
CBZ was recommended as the first line ASM, for the treatment of newly 
diagnosed patients with focal epilepsy [11,12]. At the same time, French, 
et al. [13] also assessed the efficacy, tolerability and safety of seven 
of the new ASMs, including GPT, LTG, TPM, tiagabine, OXC, LEV and 
ZNS when managing adults and children with either focal or generalised 
epilepsy. They showed that all of the newer ASMs could be used as effective 
adjunctive treatment for refractory epilepsy in adults. GPT was shown to 
be efficacious for mixed seizure disorders while GPT, LTG, OXC and TPM 
were all efficacious for refractory focal epilepsy in children. Based on limited 
evidence, it was concluded that LTG and TPM were efficacious as adjunctive 
treatment of generalised epilepsies, in both adults and children, and may 
have a role in the treatment of Lennox Gastaut Syndrome [13]. None of 
these studies showed significant efficacy benefits, comparing these newer 
ASMs with CBZ, although it was argued that the TEAEs may be less intrusive 
as compared with CBZ, as was shown with LTG [11]. When considering 
generalised epilepsy, sodium valproate (VPA) was both clinically and cost 
effectively a viable alternative to either LTG or TPM [8, 10]. 

Shih and colleagues [14] surveyed 42 epileptologists, in the United States 
of America, regarding treatment options for patients with epilepsy, with 
particular reference to either genetically mediated generalised epilepsy and 
focal epilepsy, including scenarios in which patients were pregnant, elderly, 
had cerebral tumours, were post-transplant patients or who had serious 
comorbidities. They concluded that VPA was considered the ASM of choice 
for generalised epilepsy, with the exception of women of child- bearing age, 
due to the risks of teratogenicity [14]. Ethosuximide was favoured in absence 
seizures while LEV was considered favourably in genetically mediated tonic-
clonic seizures and myoclonic epilepsy. LTG, LEV and OXC were identified 
as first line agents for focal seizures while LTG and LEV were favoured in 
women of child-bearing age [14]. LEV and LTG were selected in the elderly 
while LTG was favoured in those with depression as comorbidity [14]. 
Compared to the 2005 and 2001 surveys, there was increased preference 
for the LEV and LTG, and a decline in the use of phenytoin (PHT), GPT, 
phenobarbital (Pb) and CBZ [14].

Beran recently reported a reappraisal of CBZ [15,16] which supported its use 
recognising that it was developed through the research and development 
of imipramine (Tofranil), a tricyclic antidepressant, thereby providing it with 
psychotropic benefits. None of the newer ASMs, as reported above, proved 
more efficacious than did CBZ and some of the favoured ASMs, such as 
LEV, being shown to have a serious and significant negative impact on 
quality of life. This was demonstrated in a clinical trial of LEV, when used 
to treat patients with chronic daily headaches, as compared with placebo, 
acknowledging that the patients had a with very prolonged headache history 
over decades [17]. 

Having reviewed some of the available ASMs, and their comparisons 
to other medications, it is important to consider when is it appropriate to 

start ASMs, especially within the context of the newly diagnosed patient 
with seizures, attending the AED. The majority of those with epilepsy who 
present to hospital will do so after their first convulsive seizure [18]. This is 
accepted that this is a frightening experience although population studies 
have confirmed that there exists an 8-10% lifetime risk of a patient having 
at least one seizure [19] and 3% chance of developing epilepsy [20]. If there 
is a provocative cause for the seizure, causing disturbed cerebral function 
(an acute symptomatic/provoked seizure), there is a 3-19% risk of recurrent 
seizures [18]. If the first seizure is unprovoked, meta-analysis suggests a 
30-50% chance of recurrence and, after a second unprovoked seizure; this 
figure rises to 70-80% [21-23]. Recurrence rates increased in those with 
abnormal neurologic examination, focal spikes on electroencephalography 
(EEG) and if they experienced focal seizures [21]. The rates of recurrence 
were much less following a generalised tonic-clonic seizure, combined with 
normal EEG and normal neurologic examination [21]. Camfield, et al. [22] 
found that, in a study of children with epilepsy, prescription of ASMs did 
not alter the recurrence rate. Hauser and colleagues [22] found that, in a 
study of more than 200 patients with a first seizure, >30% (64) had a second 
seizure, 20% (41) had a third seizure and ~13% [26] had a fourth seizure. 
Of those who experienced a second seizure, there was >70% chance of a 
third seizure and, of them, one in four experienced a further seizure. Most 
seizures recurred within the first year from the second or third seizure and 
the risk of recurrence was increased where there was a known or suspected 
cause for the seizures [22].

In a cohort of >400 children, Shinnar et al,  [23] reported that 45% (182) 
experienced a second seizure, of whom, 72% (131) had a third seizure, 58% 
(105) had ≥4 seizures and 29% (53) had ≥ 10 seizures, the cohort being 
followed for a mean period of ~10years. In a Western Australian study, Lawn, 
et al. [24] followed almost 800 adults, seen in hospital after their first seizure, 
for more than a decade, to examine duration of seizure freedom, aetiology 
of the seizures, EEG and cerebral imaging. They confirmed that the rate 
of recurrence was ≥ 60%, if the patient had an epileptiform abnormality on 
their EEG or abnormal cerebral imaging, thereby confirming the relevance 
of the changed definition of epilepsy (6, 24). They confirmed that the risk 
of recurrence was time dependent and, if the patient remained seizure free 
for ≤12 weeks, no patient group continued to fulfill the new definition of 
epilepsy. Of the 407 patients within the cohort, who had a second seizure, 
the likelihood of a third seizure at 4 years was 68% (95% CI 63–73%) and 
at 10 years was 85% (95% CI 79–91%) [24]. the authors concluded that the 
duration of seizure freedom, following the first-ever seizure, greatly affected 
the risk of recurrence, with no patients fulfilling the new definition of epilepsy 
if they had ≤ 12 weeks of seizure freedom. When a threshold was applied, 
based on the 10-year risk of a third seizure, no first-seizure patient group 
ever had epilepsy [24]. 

Wang et al, [25] evaluated >1700 patients who presented to hospital following 
their first ever seizure, of whom 18% had epileptiform EEG changes and 
28% had possible epileptogenic abnormalities on neuroimaging. The peak 
time for seizures was midday, for those with their first unprovoked seizure, 
being less likely to be reported during the night or during sleep [25], despite 
common wisdom suggesting that epilepsy is more common during sleep. 
When evaluating the relationship between epilepsy and sleep, typical 
epileptiform discharges are more common during non-Rapid Eye Movement 
(REM) sleep together with traditional drowsy EEG arousal periods, because 
this is the more synchronised state, with sleep spindles and high amplitude 
delta waves [26]. Focal onset seizures in adults are the most common 
types of epilepsy occurring out of sleep. Of these, frontal and temporal 
lobe seizures are most common, with frontal lobe classically being the most 
common epilepsy to occur out of sleep [26]. Classically, nocturnal frontal 
lobe seizures are characterized by paroxysmal arousals with hyper motor 
complex movements, lasting a brief amount of time [26]. In about half of 
the time, the EEG is normal, interictally, and can even be normal during 
the seizures. Sleep-related temporal lobe seizures are also quite frequent, 
representing one third of overall temporal lobe seizures in epilepsy monitoring 
units [27]. Many of these patients awaken from sleep with an ‘aura’, representing 
a focal seizure with awareness, and then progress to a typical focal seizure with 
altered awareness and they may be amnestic for the event [27].
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Considering when to treat patients diagnosed with epilepsy, moving on from 
those who present with their first ever seizure, the most common reason for 
people with epilepsy to present to the AED, having been seizure free for 
some time, is following a lapse in compliance/adherence with their treatment 
regimen, thereby  producing sub-therapeutic blood level of ASMs [28-30]. 
In their Ugandan study, Kaddumukasa and colleagues [28] found that non-
compliance was by far the most common cause ofr hospital presentation 
(p < 0.0001), followed by: duration of treatment (p < 0.0001); infections 
(p < 0.044) and menses among female study participants (p < 0.0001). 
They also found that “the level of education, sleep deprivation, alcohol and 
substance abuse, and flickering lights were not associated with breakthrough 
seizures” [28]. In an Egyptian study, Al-Kattan et al. [29] also confirmed that 
non-compliance/adherence was the most common cause for breakthrough 
seizures, accounting for more than half of their sample of 90 patients. 
Other relevant factors in their study included: sleep deprivation (~40%) 
and psychological stress (~35%). Those who experienced breakthrough 
seizures were found to have lower durations of seizure control, adherence to 
ASMs and were more frequently on ASM polytherapy, than was the case for 
those who did not report breakthrough seizures [29]. Those presenting with 
breakthrough seizures also had a higher percentage of abnormal EEGs and 
more frequent focal epileptiform discharges [29]. Al-Kattan, et al. [29] found 
no significant difference between the two groups regarding age, gender, 
age at onset of epilepsy, duration of disease or the type of seizures being 
experienced. Another Egyptian study [30], found no significant difference 
between those with and without breakthrough seizures with regards to: age; 
gender; age at onset of epilepsy; occupation; and marital status, thereby 
confirming the findings of the previous study. They also showeld that those 
with breakthrough seizures had: longer duration of epilepsy and lower 
adherence to ASMs (p =0.001); reduced adherence resulting in more missed 
doses of ASMs (p = 0.0001); more TEAE with ASMs (p = 0.0005); more 
sleep deprivation and  lower blood levels of their ASMs (p = 0.0006); more 
frequently taking ASM polypharmacy (p = 0.0002); and a greater exposure to 
flickering lights (p = 0.04), the latter just reaching significance at p=0.04 (30). 
They also confirmed that those with breakthrough seizures had a greater 
propensity to abnormal EEGs with more frequent epileptiform discharges 
(p=0.003) and more abnormalities on magnetic resonance imaging of the 
brain (p=0.005). They did not find a difference with regards to emotional 
stress, generic brand substitution, concurrent illnesses or the use of non-
ASMs [30]. The question of generic brand substitution, when considering 
the treatment of epilepsy, has been reported to cause problems [31,32] but it 
is usually unable to be addressed by the AED because hospital formularies 
will usually stock the cheapest ASM which usually equates to a generic 
alternative with no regard to what brand the patient was taking prior to 
admission [32].

Discussion
When considering, what is ‘epilepsy’ and when to start treatment and with 
what, the first step is to make the correct diagnosis of the epilepsy. The 
patient who comes to the AED will usually present following a convulsive 
seizure which is, in the majority of cases, as a consequence of a focal 
becoming generalise tonic-clonic seizure [33]. Those with less dramatic 
seizures usually take much longer to be diagnosed and hence to be treated 
[18]. 

It is now possible to diagnose epilepsy on the basis of a single seizure if 
there exist other circumstances which raise the propensity for recurrence of 
seizures up to ≥ 60% [6,24]. The diagnosis of epilepsy still rests on the taking 
of an adequate history and is essentially a clinical diagnosis, complemented 
by various investigations, administered to confirm it [34,35]. The attending 
doctor needs to appreciate that epilepsy, being a ‘tendency to recurrence 
of seizures’, may take many forms, depending on the type of seizures that 
the patient is experiencing [33] and, when in doubt, it is imperative to seek 
advice from others, to confirm the clinical impression.

Having diagnosed epilepsy, this does not constitute the final step in the 

diagnostic pathway and, where possible, it is important to determine the 
seizure type, essentially whether the seizures are generalised or focal 
[33] and, if so, whether one can identify contributing circumstances which 
provoked the seizure. Patients presenting with seizures, to the AED, fall into 2 
main categories, namely those who have experienced their first ever seizure 
and those who have breakthrough or recurrent seizures. By far the more 
common is the category of those known to be prone to seizures that have 
had a breakthrough episode. Having determined that the person is known 
to have epilepsy, it is important to find the cause of the recent breakthrough 
event. One must consider some of the causes of seizures, such as infections 
[36] or alcohol withdrawal [37]. The reported risk of unprovoked seizures, 
in population-based cohorts of survivors of CNS infections, from developed 
countries is between 6.8 and 8.3% and is much higher in resource-poor 
countries [36]. When a patient presents to the AED with a first ever seizure, 
it is imperative to look for possible infection as the treatment of choice, within 
this scenario, is to treat the underlying infection and only then to treat the 
seizure, assuming that the patient is no longer seizing when being assessed. 
Should the patient be having on-going seizures, at the time of assessment in 
the AED, the treatment must focus on aborting those seizures and, for that, 
one needs to have a developed and acceptable approach to the management 
of status epilepticus [38], the discussion of which is outside the scope of this 
overview. Where the presenting seizure is as a consequence of excessive 
alcohol or sudden alcohol withdrawal [37], attention must be focused on 
the management regarding the use of alcohol and modifying those alcohol 
related issues which require directed intervention to stop further seizures 
occurring. Should the patient still be seizing, at the time of presentation to the 
AED, treatment, along the lines of the treatment of status epilepticus must 
be employed but ultimately it is questionable whether the patient will accept 
advice regarding the use of ASMs, once the initial seizure has stopped. Each 
case will have to be determined on its merits having developed a therapeutic 
relationship with the patient. 

With alcohol related seizures, the brain substrates that trigger these 
seizures are thought to be largely in the brainstem and are distinct from 
those believed to be responsible for other clinically important seizures [37]. 
Because the alcohol withdrawal seizures are pharmacologically induced, the 
pathophysiologic mechanisms almost certainly are different from those of the 
seizures that occur in genetic and acquired epilepsies [37]. As a result, the 
approach to treatment may also need to be different with the focus being to 
manage the dependence on the alcohol, rather than the use of ASMs [39]. It 
follows that the answer to the question posed in the title, namely, ‘when do 
we start treatment and with what?’ is largely determined by both the type of 
seizure presenting as epilepsy and the underlying aetiology.

Having dealt with the management of conditions that may provoke seizures, 
and the necessity to first treat them, the next most common problem is the 
management of the patient who presents with recurrent seizures, provoked 
as a consequence of non-compliance with medical advice and a failure to 
adhere to the treatment regimen. Having been previously diagnosed with 
epilepsy, the patient will, more likely than not, have been prescribed at least 
one ASM. The efficacy of ASM(s), to control seizures, has been estimated to 
be approximately 70% [2,7-11] which translates to the fact that it is, more likely 
than not, that the patient who presents to the AED was prescribed at least 
one of these. Having determined that the patient is known to have epilepsy, 
the next step is to take blood samples to determine the ASM levels which 
will also demonstrate whether the patient is in the therapeutic range and, if 
so, whether all his/her ASMs are within the appropriate range [40]. Once the 
blood sample has been taken and sent to the laboratory for measurement, it 
is advisable to administer doses of the ASM(s) that the patient had already 
been prescribed. It makes absolutely no sense to add a new ASM, rather 
than administer the ASM the patient was already prescribed, as this will only 
confound the picture. As the patient is already in a medical facility, there 
is little reason to be worried about causing the patient ASM toxicity, by 
administering additional ASMs which the patient was theoretically taking, as 
any experienced toxicity can be properly managed within the hospital. Based 
on the assumption that the patient has been non-compliant, it is highly unlikely 
that the patient will experience symptoms of toxicity.
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The medication to be selected, for the treatment of the patient with a first 
ever seizure, will be influenced by the preferences and practices of the 
practitioner. Allowing for the influences, set out above, [7-17] each doctor 
will have his/her favoured ASM. There has been a tendency to ignore the 
older ASMs, such as PHT, CBZ or Pb due to the perception that the newer 
ASMs are better, if not for seizure prevention then for less TEAE [11-14]. 
Based on personal preference, there remains considerable support for CBZ 
in those patients presenting with focal epilepsy, on the basis of cost, positive 
psychotropic effects and the ability to easily measure blood levels that allow 
simple therapeutic monitoring of patients who have presented due to non-
compliance [15,16,40]. For those patients who have generalised epilepsy, 
VPA remains a favoured ASM in women who are not of childbearing age 
[14], acknowledging that both VPA and LTG have positive psychotropic 
benefits, with the SANAD trial [10] favouring LTG. For the patient presenting 
with his/her first ever seizure, it may not be necessary for the clinician to 
be in a hurry to start any medication as up to 30% may not have a further 
seizure and hence there should be sufficient time to properly evaluated the 
patient, with such tests as, EEG and cerebral imaging, to determine if (s) he 
qualifies for a diagnosis of epilepsy [7,11,12,18,24,25].

Conclusion
Epilepsy is a tendency to recurrence of seizures which has been modified to 
include a single seizure if the prevailing circumstances provide a considered 
opinion that the risk of further seizures is ≥ 60%. When treatment is started 
is determined by the establishment of the diagnosis, conforming to the ILAE/
IBE definition. For those with a first ever focal seizure there is a preference 
for the newer ASMs, although the author favours CBZ as an initial trial ASM 
and for first ever generalised seizures there is a preference for VPA in non-
childbearing aged patients and LTG if this be the case. Where the patient 
is non-compliant, it being the most common reason for recurrent seizures 
presenting to AED, restarting the ASM that proved efficacious, prior to 
the non-compliance, seems to offer the best option and should be started 
immediately after taking a blood sample to determine blood levels of ASMs.
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