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Aim: The goal of antiepileptic treatment is to achieve seizure freedom or seizure control. 

The aim of this paper is to review the evidence for the use of lacosamide for adjunctive treat-

ment of refractory focal seizures with or without secondary generalization, within the scope 

of the 2012 update of the Clinical Guideline published by the National Institute for Health and 

Clinical Excellence (NICE).

Methods: Clinical evidence for the use of lacosamide and other antiepileptic drugs (AEDs) 

was systematically reviewed, evaluated, and presented to the Guideline Development Group. 

Only randomized clinical trials were included. Outcomes of clinical efficacy (seizure  freedom, 

50% reduction in seizure frequency, time to first seizure, time to 12-month remission, treatment 

withdrawal, and time to treatment withdrawal), experience of adverse events, and cognitive 

and quality of life outcomes were reviewed. A decision model was built to weigh the clinical 

benefits of each adjunctive AED, measured by seizure control and seizure reduction, com-

pared with the harm from adverse events, as measured by withdrawals from treatment due to 

adverse events.

Results: Lacosamide was included as part of the recommended AEDS to be used in tertiary 

epilepsy centers. The evidence review showed that more participants who received lacosamide 

as an adjunctive treatment had at least a 50% reduction in seizure frequency compared with those 

taking placebo. However, more participants on lacosamide were found to experience adverse 

events and withdrawal from treatment compared with those on placebo. The cost-effectiveness 

analysis showed that compared with placebo, the benefits gained from adjunctive lacosamide 

were modest and uncertain, whereas the costs were significantly high. Compared with other 

AEDs licensed for adjunctive therapy in focal seizures, lacosamide was associated with fewer 

quality-adjusted life years and higher costs. Therefore, the Guideline Development Group noted 

that the balance of benefit and harm needs to be carefully monitored in all patients.
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Introduction
Epilepsy is defined as a neurological condition characterized by recurrent epileptic 

seizures unprovoked by any immediately identifiable cause. An epileptic seizure is 

the clinical manifestation of an abnormal and excessive discharge of a set of neurons 

in the brain.1 Epileptic seizures should be viewed as a symptom with many different 

causes and not as a single disease entity. Epilepsy is therefore more accurately termed 

the epilepsies.

Diagnosis can be challenging, making accurate prevalence estimates difficult. 

With a prevalence of active epilepsy of 5–10 cases per 1000,2 epilepsy has been 

estimated to affect between 362,000 and 415,000 people in England, with a further 
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5%–30% (up to another 124,500 people) misdiagnosed 

with epilepsy.3 Consequently, a physician or pediatrician 

with expertise in epilepsy should diagnose and manage 

the condition.

Focal seizures, by definition, arise from networks  limited 

to one hemisphere.4 They are the most common seizure 

type in adults and children. The mainstay of treatment for 

epilepsy are the antiepileptic drugs (AEDs), taken daily to 

prevent the recurrence of epileptic seizures. Seizure freedom 

remains the goal of therapy, although in some individuals, 

optimal seizure control may be more achievable. Treatment 

success has been most recently defined by the International 

League Against Epilepsy as a seizure-free duration that is 

at least three times the longest seizure-free interval prior to 

starting the new treatment, with a sustained response over 

12 months.5

The 2004 guideline from the National Institute of Health and 

Clinical Excellence (NICE) on the management of the epilepsies 

in adults and children was partially updated in January 2012, 

with regard to drug management. Update of the 2004 guideline 

was driven mainly by the fact that a further five AEDs had 

become licensed for use in the UK for the treatment of epilepsy 

in the intervening years, as well as by the publication of the 

Standard and New Antiepileptic Drug (SANAD) trial.6

Lacosamide is licensed in the UK for adjunctive 

treatment of refractory focal seizures with or without 

secondary  generalization. Although, like other AEDs (eg, 

carbamazepine, lamotrigine), it acts on voltage-gated 

sodium channels, it is believed to do so by enhancing slow 

inactivation rather than stabilizing fast inactivation.7 It was 

included in the systematic review of clinical evidence and 

original cost-effectiveness analysis of different pharmaco-

logical interventions for epilepsy in adults with refractory 

focal seizures in the 2012 update. Here, we review the evi-

dence for lacosamide alongside other AEDs for the treatment 

of refractory focal seizures, collected as part of the guideline 

update.

Methods
Clinical evidence methods
The Guideline Development Group (GDG) comprised a 

psychiatrist (chair), two patient members, two pediatric neu-

rologists (one of whom was the clinical adviser), two adult 

neurologists, a general practitioner, a pediatrician, a clinical 

pharmacologist, and two specialist nurses.

The GDG followed the standard NICE methods in the 

development of this guideline.8 This involved systematically 

searching, critically appraising, and summarizing of the 

clinical and cost-effectiveness evidence for the clinical areas 

identified as most relevant for the scope of the guideline. 

The group also conducted a new cost-effectiveness analysis, 

comparing different antiepileptic drugs as adjunctive treat-

ments in focal seizures.

GRADE (Grading of Recommendations  
Assessment, Development, and Evaluation)
The evidence for the outcomes of studies was evaluated 

and presented using an adaptation of the GRADE toolbox9 

developed by the international GRADE working group. 

The software (GRADEpro; Cochrane IMS, Copenhagen, 

Denmark) was used to assess pooled outcome data, using 

individual study quality assessments and results from meta-

analyses. Further information on the software and main 

criteria considered in the rating can be found in the GRADE 

working group publications.9–14

Types of studies
We included only randomized controlled trials (RCTs) 

as these are considered the most robust type of study 

design for producing an unbiased estimate of intervention 

effects.  However, there are some limitations that need to 

be  highlighted. First, regulatory trials in epilepsy usually 

have only a limited period of follow up, and therefore, true 

efficacy may not be apparent. They can also sometimes use 

dosing regimens that are not entirely in line with clinical 

practice. Therefore, the study dosages were always checked 

for accordance with the therapeutic ranges listed in the 

 British National Formulary and the maximum and minimum 

doses specified in the Summary of Product Characteristics. 

Any trial dose outside these ranges was not included in the 

meta-analysis. For RCTs, the main criteria considered for 

the evidence review were:

•	 An appropriate and clearly focused question was 

addressed.

•	 Appropriate randomization, allocation, and concealment 

methods were used.

•	 Subjects, investigators, and outcomes assessors were 

masked about treatment allocation.

•	 The intervention and control groups were similar at 

baseline.

•	 The only difference between groups was the type of 

intervention received.

•	 All outcomes were measured using a standard and reliable 

method.
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•	 Drop-out rates were reported and were acceptable, and 

all participants were analyzed in the groups to which they 

were randomly allocated the treatment.

•	 For multicenter trials, results were comparable between 

sites.

For the comparisons for which blinded trials were not 

available, the GDG downgraded the level of outcome qual-

ity, due to the higher risk of bias. However, the difficulty of 

blinding in these trials, and the trade-off between possible 

higher bias in unblinded studies and the wider clinical 

applicability, were taken into consideration in the decision 

making by the GDG.

We included noninferiority, equivalence, and superiority 

studies but did not include single-arm noncomparative trials. 

Dose-response trials without a comparative drug or placebo 

arm were therefore excluded. We did not include response-

selected trials whereby only participants who responded to 

a drug were included in the trial. The results of these studies 

would have been biased towards the drug as the participant 

had already responded to it.

No particular time duration for the potential studies was 

specified for our inclusion criteria.

Types of participants
Adults and children were included in the evidence reviews. 

For other reviews undertaken as part of the guideline, 

evidence pertaining to adults was kept separate from that 

relating to children. However, for adjunctive therapy, we 

were guided by recent European Medicines Agency (EMA) 

decisions15 regarding licensing of AEDS for use in children. 

These indicate that

focal epilepsies in children older than 4 years old have a 

similar clinical expression to focal epilepsies in adolescents 

and adults. [...] [T]he results of efficacy trials performed 

in adults could to some extent be extrapolated to children 

provided the dose is established.15

As a result of this, and with the agreement of the GDG, 

data for adults and children were combined for the purposes 

of the evidence review of AEDs in the treatment of refrac-

tory focal seizures.

The evidence reviews were structured according to epi-

lepsy seizure type or syndrome, as it was agreed that this 

would be most clinically meaningful. This would also allow 

for the potential for a given AED to be established as thera-

peutic for a specific seizure type (or syndrome or population). 

In clinical practice, the choice of AED at presentation should 

be dictated by the specific epilepsy syndrome where possible, 

but where unclear, the seizure type (or most likely epilepsy 

syndrome, by age of onset) provides a guide to treatment in 

the first instance.

Types of outcome measures and definitions
The following outcomes were considered to be the most 

important for clinical decision making in the guideline:

•	 The proportion of seizure-free participants: par-

ticipants seizure-free over a defined period during 

maintenance.

•	 The proportion of participants experiencing at least a 

50% reduction in seizure frequency (ie, responders): 

those experiencing a .50% reduction in seizures over 

a defined end-of-maintenance period compared with 

baseline.

•	 The proportion of participants having treatment with-

drawn: the proportion of participants who were withdrawn 

from the study prior to the predefined time period of 

maintenance treatment.

•	 Time to exit/withdrawal from allocated treatment (reten-

tion time): period of time from randomization to exit from 

treatment (withdrawal from treatment), either for lack of 

efficacy seizures or adverse events.

•	 Time to first seizure: time from randomization to first 

seizure.

•	 Time to 12-month remission: time from randomization to 

the achievement of a 12-month period without seizures.

•	 Incidence of adverse events (10% or above): incidence of 

reported adverse event at any time during study period, as 

reported within the study, as a proportion of total random-

ized patients (.10% taken as significant for reporting).

•	 Any outcomes relating to cognitive effects.

•	 Any outcomes relating to quality of life.

Only validated measures of cognitive effect and quality 

of life were analyzed in this evidence review.

The GDG considered the outcome of more than a 50% 

reduction of seizures from baseline as the most important 

outcome for adjunctive therapy in refractory focal seizures. 

This was based on the purpose of the monotherapy, which is 

for the individual to achieve seizure freedom with minimal, 

if any side effects. However, when initial drugs have failed 

and adjunctive treatment is used, seizure reduction is likely 

to be the aim.

The GDG recognized that many of the studies were 

performed over a relatively short period of time and that 

the majority used these measures as the primary outcome 
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 variables. The GDG also agreed not to restrict the time period 

for measurement of the outcomes. The most ideal measure of 

effect would appear to be time to exit from study, whether due 

to lack of efficacy or adverse events, as a measure of reten-

tion on the medication. However, limited studies appear to 

have reported these data. Where available, this outcome was 

utilized. The GDG recognized that the most reliable measure 

of efficacy (seizure freedom) and retention was likely to be 

the time to 12-month remission.

Most included trials reported the incidence of a range 

of adverse events. The GDG agreed on using an arbitrary 

cutoff point of above an incidence of 10%, to prioritize 

the list of adverse events retrieved from the trials, as they 

considered 10% to be a well-established proportion for an 

adverse event.

Type of analysis
Estimates of effect from individual trials were based on 

intention-to-treat data, that is, all participants included in the 

randomization process are considered in the final analysis, 

based on the treatment groups to which they were originally 

assigned. In order to allow for the inclusion of all of the 

 studies, regardless of the type of data they presented, and to 

be considered in an equivalent manner, all data considered in 

this review were based on true intention-to-treat  populations. 

Thus in several cases, we needed to recalculate the data 

reported in the studies, based on the assumption that missing 

participants did not experience the event of interest.

Meta-analyses were conducted to combine the results of 

studies for each clinical question, using Cochrane Review 

Manager (RevMan 5; Cochrane IMS) software. Fixed 

or random effects techniques were used to calculate risk 

ratios (relative risk [RR]) for the binary outcomes, and 

the continuous outcomes were analyzed using an inverse 

variance method for pooling weighted mean differences. 

Statistical heterogeneity was assessed by considering the 

chi-squared test for significance at P , 0.05 or an I-squared 

inconsistency statistic of .50%, to indicate significant 

heterogeneity.

Health economics methods
One of the unique characteristics of the NICE guidelines 

is their consideration of cost effectiveness. It is important 

to investigate whether health technologies and services 

represent reasonable value for money. If, for example, 

a particular treatment strategy was found to yield little health 

gain relative to the resources used, then it would be more 

advantageous to redeploy resources to other activities that 

yield a greater health gain.

In accordance with the NICE social-value-judgments 

paper,16 an intervention is determined to be cost effective if 

it dominates other relevant strategies (that is, it is both less 

costly in terms of resource use and more clinically effective 

compared with all the other relevant alternative strategies), 

or if it costs less than £20,000 per quality-adjusted life year 

(QALY) gained compared with the next best strategy.

Cost-effectiveness is determined by comparing strategies 

to one another; hence, key outcomes of health economic 

analysis are incremental. These outcomes include

•	 Incremental cost: the mean cost of one strategy minus 

the mean cost of a comparator strategy.

•	 QALYs gained: the mean QALYs associated with 

one strategy minus the mean QALYs of a comparator 

strategy.

•	 Incremental cost-effectiveness ratio: the incremental cost 

divided by the respective QALYs gained.

•	 Incremental net benefit (INB): the (monetary) value of a 

strategy compared with an alternative strategy, for a given 

cost-effectiveness threshold (for example: £20,000 per 

QALY gained).

The INB of each strategy is estimated using the follow-

ing formula:

INB =  (QALYs gained compared with a baseline drug  

× £20,000) – the incremental cost compared  

with a baseline drug.

This indicates that, in the UK, the National Health Ser-

vice (NHS) will invest up to £20,000 to gain one additional 

QALY. The strategy that has the highest INB is the optimal 

(that is, most cost-effective) strategy. Strategies that have 

a negative INB are not cost effective compared with the 

baseline drug.

Validation
The draft guideline went through a rigorous reviewing 

process, in which stakeholder organizations were invited to 

comment; the group took all comments into consideration 

when producing the final version of the guideline.

Results
Clinical evidence
We searched for any RCT comparing the effectiveness of 

two or more different pharmacological interventions for 
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epilepsy in adults with refractory focal epilepsy, against a 

placebo. We included in our search strategy all the inter-

ventions currently used for the treatment of refractory 

focal epilepsy (acetazolamide, carbamazepine, clobazam, 

clonazepam, eslicarbazepine acetate, felbamate,  gabapentin, 

lacosamide, lamotrigine, levetiracetam, oxcarbazepine, 

phenytoin, pregabalin, phenobarbital, primidone, sodium 

valproate, sulthiame, tiagabine, topiramate, vigabatrin, and 

zonisamide).

Three RCTs17–19 were identified that compared lacosamide 

(200 and 400 mg) as adjunctive therapy versus placebo, for 

adults with partial-onset seizures with or without secondary 

generalizations. No RCT was found to compare lacosamide 

with other AEDs for children, young people, or adults with 

refractory focal seizures.

All three multicenter RCTs included only adults with 

partial onset seizures for at least 2 years, without any seizure-

free period longer than 21 days during the 4–8 weeks prior to 

their enrolment to the trial. Pregnant women or adults with a 

history of alcohol or drug abuse were excluded.

All three trials lasted 24–26 weeks (8-week baseline 

period, 4–6 week titration, and 12-week maintenance 

period).

Two of the three included studies18,19 had low risk of 

bias, as assessed by GRADE criteria, whereas the third 

RCT1 had a high risk of bias, as there was no information 

regarding its blinding, method of randomization, and alloca-

tion  concealment. In addition, two of the studies1,4 had high 

drop-out rates in the lacosamide groups compared with 

 placebo. Table 1 shows full details of the quality assessment 

of included studies (following GRADE criteria).

Results from the meta-analysis of the three RCTs, with 

1105 participants, suggested that lacosamide, as an adjunctive 

treatment, is more clinically effective than placebo in increas-

ing the proportion of patients with at least a 50% reduction 

in seizure frequency (RR 1.67 [1.35 to 2.07]), though the 

confidence in this effect is low due to the very serious limita-

tions of the overall quality assessment (Table 1).

No difference was found between the efficacy of lacos-

amide and placebo with regards to achievement of seizure 

freedom and for the proportion of patients who withdrew 

due to lack of efficacy.

In terms of experience of adverse events, it was found 

that lacosamide given as adjunctive treatment may cause 

a significantly higher proportion of adults with refractory 

epilepsy to withdraw due to adverse events compared with 

placebo (RR 2.91 [1.79 to 4.72]). There was a significantly 

higher proportion of patients on lacosamide adjunctive 

therapy, compared with those on placebo, who experienced 

dizziness, vomiting, diplopia, or blurred vision, although 

there was uncertainty in terms of the magnitude of the clinical 

effect of the last three adverse events (Table 1). No difference 

was found between lacosamide and placebo, for headache, 

fatigue, upper respiratory infection, somnolence, and nausea, 

although the confidence in these results is very low, as there 

were very serious study limitations.

No evidence was found for the other efficacy outcomes, 

such as time to first seizure, time to exit/withdrawal of allo-

cated treatment, time to 12-month remission, and cognitive 

or quality of life outcomes.

Health economics evidence
At the time the systematic review of health economic literature 

was undertaken, no studies evaluating the cost effectiveness of 

lacosamide as adjunctive therapy in the treatment of refractory 

focal epilepsy were identified. An original economic model 

was developed to compare all licensed AEDs, including 

lacosamide, used as adjunctive therapy in adults with refrac-

tory focal seizures. The analysis took a UK National Health 

Service perspective, with costs expressed in 2009–2010 pound 

sterling. A 15-year time horizon was considered relevant 

and sufficiently long enough to capture the important costs 

and consequences of treatment. The expected costs and ben-

efits, expressed as QALYs, were estimated for the time spent 

on each therapy. The performance of alternative AEDs was 

estimated using incremental cost effectiveness ratios (defined 

as the added cost of a given strategy divided by its added 

benefit, compared with the next most expensive strategy). The 

effectiveness of different AEDs was based on clinical evidence 

from pair-wise meta-analyses of placebo-controlled trials.

Results for lacosamide are summarized in Table 2 and 

indicate that as adjunctive therapy, it is associated with 

increased costs (£2849) and improved health outcomes 

(0.043 more QALYs) compared with continuation of existing 

therapy alone (placebo). Although the expected additional 

costs of lacosamide are statistically significant (95% con-

fidence interval [CI]: £570 to £5128 more), the expected 

benefits are more uncertain (95% CI: 1.277 fewer QALYs 

to 1.363 more QALYs). The incremental cost-effectiveness 

ratio for lacosamide compared with placebo is £66,256 per 

QALY gained, placing it beyond the NICE-willingness-to-

pay threshold of £20,000.

Compared with the mean costs and benefits of other 

adjunctive therapies currently licensed for the treatment of 
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Table 1 Clinical evidence profile: lacosamide versus placebo

No of studies Design Risk of bias Inconsistency Indirectness Imprecision Other  
considerations

No of patients Effect Quality Importance

Lacosamide Placebo Relative (95% CI) Absolute

At least 50% reduction in seizure frequency
3: Ben-Menachem et al;17  
Halász et al;18 Chung et al19

Randomized trials:  
two double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

No serious  
imprecision

None 276/741 
(37.2%)

81/364 
(22.3%)

RR 1.67 
(1.35 to 2.07)

149 more per 1000  
(from 78 more to 238 more)

●●○○ 
Low

Critical

Seizure freedom
3: Ben-Menachem et al;17  
Halász et al;18 Chung et al19

Randomized trials:  
two double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

Very serious  
imprecisionc

None 18/741 
(2.4%)

3/364 
(0.8%)

RR 2.34 
(0.8 to 6.86)

11 more per 1000  
(from 2 fewer to 48 more)

●○○○ 
Very low

Critical

Withdrawal due to adverse events
3: Ben-Menachem et al;17  
Halász et al;18 Chung et al19

Randomized trials:  
two double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

No serious  
imprecision

None 107/741 
(14.4%)

18/364 
(4.9%)

RR 2.91 
(1.79 to 4.72)

94 more per 1000  
(from 39 more to 184 more)

●●○○ 
Low

Critical

Withdrawal due to lack of efficacy
3: Ben-Menachem et al;17  
Halász et al;18 Chung et al19

Randomized trials:  
two double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

Very serious  
imprecisionc

None 6/741 
(0.8%)

5/364 
(1.4%)

RR 0.59 
(0.18 to 1.93)

6 fewer per 1000  
(from 11 fewer to 13 more)

●○○○ 
Very low

Critical

Incidence of diplopia
1: Chung et al19 Randomized trial:  

double blinded
Seriousb No serious  

inconsistency
No serious  
indirectness

Serious  
imprecisiond

None 21/204 
(10.3%)

3/104 
(2.9%)

RR 3.57 
(1.09 to 11.69)

74 more per 1000  
(from 3 more to 308 more)

●●○○ 
Low

Important

Incidence of dizziness
3: Ben-Menachem et al;17  
Halász et al;18 Chung et al19

Randomized trials:  
two double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

No serious  
imprecision

None 182/741 
(24.6%)

29/364 
(8%)

RR 3.08 
(2.13 to 4.44)

166 more per 1000  
(from 90 more to 274 more)

●●○○ 
Low

Important

Incidence of headache
2: Ben-Menachem et al;17  
Chung et al19

Randomized trials:  
one double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

Very serious  
imprecisionc

None 64/419 
(15.3%)

21/201 
(10.4%)

RR 1.46 
(0.91 to 2.32)

48 more per 1000  
(from 9 fewer to 138 more)

●○○○ 
Very low

Important

Incidence of nausea
2: Ben-Menachem et al;17  
Chung et al19

Randomized trials:  
one double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

Very serious  
imprecisionc

None 51/419 
(12.2%)

14/201 
(7%)

RR 1.73 
(0.99 to 3.05)

51 more per 1000  
(from 1 fewer to 143 more)

●○○○ 
Very low

Important

Incidence of fatigue
1: Ben-Menachem et al17 Randomized trial:  

unblinded
Very seriousa,b No serious  

inconsistency
No serious  
indirectness

Very serious  
imprecisionc

None 24/215 
(11.2%)

5/97 
(5.2%)

RR 2.17 
(0.85 to 5.51)

61 more per 1000  
(from 8 fewer to 235 more)

●○○○ 
Very low

Important

Incidence of vomiting
1: Ben-Menachem et al17 Randomized trial:  

unblinded
Very seriousa,b No serious  

inconsistency
No serious  
indirectness

Serious  
imprecisiond

None 24/215 
(11.2%)

3/97 
(3.1%)

RR 3.61 
(1.11 to 11.7)

81 more per 1000  
(from 3 more to 332 more)

●○○○ 
Very low

Important

Incidence of URI
1: Ben-Menachem et al17 Randomized trial:  

unblinded
Very seriousa,b No serious  

inconsistency
No serious  
indirectness

Very serious 
imprecisionc

None 25/215 
(11.6%)

11/97 
(11.3%)

RR 1.03 
(0.53 to 2)

3 more per 1000  
(from 53 fewer to 113 more)

●○○○ 
Very low

Important

Incidence of blurred vision
1: Chung et al19 Randomized trial:  

double blinded
Serious  
limitationsb

No serious  
inconsistency

No serious  
indirectness

Serious  
imprecisiond

None 23/204 
(11.3%)

3/104 
(2.9%)

RR 3.91 
(1.2 to 12.72)

84 more per 1000  
(from 6 more to 338 more)

●●○○ 
Low

Important

Incidence of somnolence
1: Chung et al19 Randomized trial:  

double blinded
Serious  
limitationsb

No serious  
inconsistency

No serious  
indirectness

Very serious  
imprecisionc

None 21/204 
(10.3%)

7/104 
(6.7%)

RR 1.53 
(0.67 to 3.48)

36 more per 1000  
(from 22 fewer to 167 more)

●○○○ 
Very low

Important

Notes: aUnclear randomization method, allocation concealment, and blinding (Ben-Menachem et al17); btwo studies had higher drop-out in the lacosamide arm (Ben-Menachem 
et al17 and Chung et al19); cwide confidence intervals around the estimate of the effect relative to the clinically important threshold; dlimited number of events.
Abbreviations: CI, confidence interval; RR, relative risk; URI, upper respiratory infection.

refractory focal seizures (Table 3), including gabapentin, 

lamotrigine, levetiracetam, oxcarbazepine, pregabalin, 

tiagabine, and topiramate, the model found lacosamide likely 

to be more costly and to generate slightly fewer QALYs; 

however, these differences did not reach significance. 

These results were consistent across a range of sensitivity 

analyses. The cost-effectiveness rank was calculated based 

on the incremental net benefit for each drug compared with 

placebo, at a willingness-to-pay threshold of £20,000 per 

QALY gained.
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Table 1 Clinical evidence profile: lacosamide versus placebo

No of studies Design Risk of bias Inconsistency Indirectness Imprecision Other  
considerations

No of patients Effect Quality Importance

Lacosamide Placebo Relative (95% CI) Absolute

At least 50% reduction in seizure frequency
3: Ben-Menachem et al;17  
Halász et al;18 Chung et al19

Randomized trials:  
two double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

No serious  
imprecision

None 276/741 
(37.2%)

81/364 
(22.3%)

RR 1.67 
(1.35 to 2.07)

149 more per 1000  
(from 78 more to 238 more)

●●○○ 
Low

Critical

Seizure freedom
3: Ben-Menachem et al;17  
Halász et al;18 Chung et al19

Randomized trials:  
two double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

Very serious  
imprecisionc

None 18/741 
(2.4%)

3/364 
(0.8%)

RR 2.34 
(0.8 to 6.86)

11 more per 1000  
(from 2 fewer to 48 more)

●○○○ 
Very low

Critical

Withdrawal due to adverse events
3: Ben-Menachem et al;17  
Halász et al;18 Chung et al19

Randomized trials:  
two double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

No serious  
imprecision

None 107/741 
(14.4%)

18/364 
(4.9%)

RR 2.91 
(1.79 to 4.72)

94 more per 1000  
(from 39 more to 184 more)

●●○○ 
Low

Critical

Withdrawal due to lack of efficacy
3: Ben-Menachem et al;17  
Halász et al;18 Chung et al19

Randomized trials:  
two double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

Very serious  
imprecisionc

None 6/741 
(0.8%)

5/364 
(1.4%)

RR 0.59 
(0.18 to 1.93)

6 fewer per 1000  
(from 11 fewer to 13 more)

●○○○ 
Very low

Critical

Incidence of diplopia
1: Chung et al19 Randomized trial:  

double blinded
Seriousb No serious  

inconsistency
No serious  
indirectness

Serious  
imprecisiond

None 21/204 
(10.3%)

3/104 
(2.9%)

RR 3.57 
(1.09 to 11.69)

74 more per 1000  
(from 3 more to 308 more)

●●○○ 
Low

Important

Incidence of dizziness
3: Ben-Menachem et al;17  
Halász et al;18 Chung et al19

Randomized trials:  
two double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

No serious  
imprecision

None 182/741 
(24.6%)

29/364 
(8%)

RR 3.08 
(2.13 to 4.44)

166 more per 1000  
(from 90 more to 274 more)

●●○○ 
Low

Important

Incidence of headache
2: Ben-Menachem et al;17  
Chung et al19

Randomized trials:  
one double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

Very serious  
imprecisionc

None 64/419 
(15.3%)

21/201 
(10.4%)

RR 1.46 
(0.91 to 2.32)

48 more per 1000  
(from 9 fewer to 138 more)

●○○○ 
Very low

Important

Incidence of nausea
2: Ben-Menachem et al;17  
Chung et al19

Randomized trials:  
one double blinded,  
one unblinded

Very seriousa,b No serious  
inconsistency

No serious  
indirectness

Very serious  
imprecisionc

None 51/419 
(12.2%)

14/201 
(7%)

RR 1.73 
(0.99 to 3.05)

51 more per 1000  
(from 1 fewer to 143 more)

●○○○ 
Very low

Important

Incidence of fatigue
1: Ben-Menachem et al17 Randomized trial:  

unblinded
Very seriousa,b No serious  

inconsistency
No serious  
indirectness

Very serious  
imprecisionc

None 24/215 
(11.2%)

5/97 
(5.2%)

RR 2.17 
(0.85 to 5.51)

61 more per 1000  
(from 8 fewer to 235 more)

●○○○ 
Very low

Important

Incidence of vomiting
1: Ben-Menachem et al17 Randomized trial:  

unblinded
Very seriousa,b No serious  

inconsistency
No serious  
indirectness

Serious  
imprecisiond

None 24/215 
(11.2%)

3/97 
(3.1%)

RR 3.61 
(1.11 to 11.7)

81 more per 1000  
(from 3 more to 332 more)

●○○○ 
Very low

Important

Incidence of URI
1: Ben-Menachem et al17 Randomized trial:  

unblinded
Very seriousa,b No serious  

inconsistency
No serious  
indirectness

Very serious 
imprecisionc

None 25/215 
(11.6%)

11/97 
(11.3%)

RR 1.03 
(0.53 to 2)

3 more per 1000  
(from 53 fewer to 113 more)

●○○○ 
Very low

Important

Incidence of blurred vision
1: Chung et al19 Randomized trial:  

double blinded
Serious  
limitationsb

No serious  
inconsistency

No serious  
indirectness

Serious  
imprecisiond

None 23/204 
(11.3%)

3/104 
(2.9%)

RR 3.91 
(1.2 to 12.72)

84 more per 1000  
(from 6 more to 338 more)

●●○○ 
Low

Important

Incidence of somnolence
1: Chung et al19 Randomized trial:  

double blinded
Serious  
limitationsb

No serious  
inconsistency

No serious  
indirectness

Very serious  
imprecisionc

None 21/204 
(10.3%)

7/104 
(6.7%)

RR 1.53 
(0.67 to 3.48)

36 more per 1000  
(from 22 fewer to 167 more)

●○○○ 
Very low

Important

Notes: aUnclear randomization method, allocation concealment, and blinding (Ben-Menachem et al17); btwo studies had higher drop-out in the lacosamide arm (Ben-Menachem 
et al17 and Chung et al19); cwide confidence intervals around the estimate of the effect relative to the clinically important threshold; dlimited number of events.
Abbreviations: CI, confidence interval; RR, relative risk; URI, upper respiratory infection.

Linking evidence to recommendations
As part of the guideline development and stemming from 

the evidence review, the GDG deliberated that if first-line 

treatments are ineffective or not tolerated, carbamazepine, 

lamotrigine, levetiracetam, oxcarbazepine, sodium valproate, 

topiramate, clobazam, or gabapentin, should be offered as 

adjunctive treatment to children, young people, and adults, 

with focal seizures. Furthermore, it was recommended that 
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when adjunctive treatment is not effective or not tolerated 

in  children, young people, or adults, with refractory focal 

seizures, the following recommendation should apply:

[O]ther AEDs that may be considered by the tertiary epi-

lepsy specialist are eslicarbazepine acetate, lacosamide, 

phenobarbital, phenytoin, pregabalin, tiagabine, vigabatrin 

and zonisamide. Carefully consider the risk–benefit ratio 

when using vigabatrin because of the risk of an irreversible 

effect on visual fields.20

The recommendation was based on evidence of both 

clinical and cost effectiveness, and the proportion of people 

achieving a 50% reduction in seizure frequency was con-

sidered to be critical for decision-making. Lacosamide was 

included as part of the recommended AEDS to be used 

in a tertiary epilepsy center. This was based on the direct 

evidence for adults with focal-onset seizures for at least 

2 years that showed that more participants who received 

lacosamide as an adjunctive treatment had at least 50% 

reduction in seizure frequency compared with those taking 

placebo. From the evidence reviewed, other AEDs, such as 

zonisamide, eslicarbazepine acetate, tiagabine, vigabatrin, 

and pregabalin, were also found to show evidence of effi-

cacy in some patients and may benefit those who have not 

responded to and/or who have experienced adverse effects 

with AEDs. The guideline assumed that prescribers will 

Table 2 Results of the cost-effectiveness analysis of adjunctive lacosamide

Placebo Lacosamide Increments

Mean costs (95% CI) £8928 (8315 to 9595) £11,777 (10,017 to 14,391) £2849 (570 to 5128)
Mean QALYs (95% CI) 8.197 (7.086 to 8.984) 8.24 (7.175 to 9.011) 0.043 (-1.277 to 1.363)
ICER (£/QALY) £66,256

Abbreviations: CI, confidence interval; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year.

Table 3 Total costs and benefits of all adjunctive AEDs compared to placebo

Adjunctive AED Total cost (£) Total benefit  
(QALYs)

ICER vs placebo  
(£/QALY)

INB vs placebo at  
20 k threshold (£)  
(cost-effectiveness rank)

Placebo 8928 8.197 0 (6)
Gabapentin 9394 8.255 8034 694 (3)
Lamotrigine 9431 8.264 7507 837 (1)
Oxcarbazepine 10,564 8.314 13,983 704 (2)
Topiramate 10,606 8.302 15,981 422 (4)
Levetiracetam 11,157 8.316 18,731 151 (5)
Pregabalin 11,291 8.301 22,721 –283 (7)
Tiagabine 11,673 8.281 32,679 –1065 (8)
Lacosamide 11,777 8.24 66,256 –1989 (9)
Zonisamide 13,237 8.26 68,397 –3049 (11)
Eslicarbazepine acetate 13,322 8.279 53,585 –2754 (10)

Abbreviations: AED, antiepileptic drug; ICER, incremental cost-effectiveness ratio; INB, incremental net benefit; QALY, quality-adjusted life year.

use a drug’s summary of product characteristics to inform 

decisions made with individual patients, and recommended 

some drugs for indications for which they did not have a UK 

marketing authorisation at the date of publication, if there 

was good evidence to support that use.

However, from the evidence retrieved, more participants 

on lacosamide experienced adverse events and withdrawal 

from treatment compared with those on placebo. Therefore, 

the GDG noted that the balance of benefit and harm needs 

to be carefully monitored in all patients. Further, it must 

be recognized that different individuals may have different 

responses to various AEDs. A significant consideration in this 

recommendation, based on clinical expertise, was the recogni-

tion that vigabatrin has a harmful and irreversible side-effects 

profile, as it is associated with retinal toxicity causing visual 

impairment. These side effects occur over the longer term and 

were not observed in any of the short-term trials combined in 

the analysis.

The evidence reviewed in relation to the clinical effective-

ness of lacosamide as an adjunctive treatment had serious 

limitations. The quality of the evidence was low, as most of 

the trials that were included in the evidence base had unclear 

or no details of the randomization, allocation concealment, 

or blinding that was done and had a higher dropout rate in 

the lacosamide arm. Therefore, the estimates of lacosamide 

effect need to be interpreted with caution.
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A decision model was built to weigh the clinical benefits 

of each adjunctive AED, measured by seizure control and 

seizure reduction, compared with the harm from adverse 

events, as measured by withdrawals from treatment due to 

adverse events. Compared with placebo, the benefits gained 

from adjunctive lacosamide were modest and uncertain, 

whereas the costs were significantly high. Compared with 

other AEDs licensed for adjunctive therapy in focal seizures, 

lacosamide was associated with fewer QALYs and higher 

costs. Therefore, the GDG felt that lacosamide, along with 

eslicarbazepine acetate, pregabalin, tiagabine, and zonis-

amide, should not be recommended among initial adjunctive 

therapy options. Rather, these drugs should be considered 

only for cases where other, more cost-effective drugs, such 

as gabapentin, lamotrigine, levetiracetam, oxcarbazepine, 

and topiramate, are contraindicated or have been tried and 

were either ineffective or not tolerated. The limitations of the 

original analyses, particularly where assumptions had to be 

made, related to a paucity of data on longer term effectiveness 

and discontinuation, limited health-state utility data, and the 

limited data to inform estimates of NHS resource use.

The GDG consensus opinion was that management 

should be discussed with patients or that they should be 

offered referral to a tertiary epilepsy specialist, if adjunctive 

treatment with AEDs is ineffective or not tolerated, because 

achieving successful treatment may be complex. They 

noted that long-term experience with some of these drugs 

(pregabalin, lacosamide, zonisamide, and eslicarbazepine 

acetate) is limited, and that future research, as outlined 

below, is needed.

For future research
The GDG identified the need for the following areas of future 

research, in terms of the evaluation of lacosamide and the 

other AEDs included in this evidence review, as first line 

monotherapy.

Within the purposes of the guideline development, it was 

discussed and agreed that research should include:

•	 A prospective, randomized, controlled trial (RCT).

•	 All ages.

•	 Subgroup analyses of seizure types and syndromes.

•	 Primary outcome of seizure-freedom.

•	 Secondary outcomes, including seizure reduction, quality 

of life, and cognitive outcome.

•	 An attempt to obtain some data on pharmacoresistance.
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