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Abstract Objectives: Lacosamide is an anti-epileptic drug, indicated as adjunctive

therapy for patients with focal seizures with or without secondary general-

ization. This study aims to assess the cost effectiveness of standard anti-

epileptic drug therapy plus lacosamide 300mg/day compared with standard

therapy alone from the perspective of the Belgian healthcare payer.

Methods: The treatment pathway of a hypothetical cohort of 1000 patients

over 2 years was simulated using a decision tree. Data about health state

probabilities, seizure frequency and utility values were taken from lacosamide

trials or from the literature. Effectiveness measures included the number of

seizures avoided and the number of quality-adjusted life-years gained. Unit

costs were taken from national references. Resource use was estimated by a

panel of eight neurologists with extensive experience in epilepsy. The price year

was 2008. Deterministic and probabilistic sensitivity analyses were conducted.

Results: Over a 24-month period, standard anti-epileptic drug therapy plus

lacosamide led to a reduction of seven seizures, an increase of 0.038 quality-

adjusted life-years and a cost decrease of h3619 per patient compared with

standard therapy alone. Using a willingness to pay of h30 000 per quality-

adjusted life-year, the net monetary benefit of standard anti-epileptic drug

therapy plus lacosamide amounted to h4754. The probability of standard

anti-epileptic drug therapy plus lacosamide being cost effective was 97.3%,

99.8%, 99.9% and 100% at 6, 12 , 18 and 24 months, respectively.

Conclusion: In patients with difficult-to-treat epilepsy, standard anti-epileptic

drug therapy plus lacosamide appears to be a cost-effective option in Belgium.

Introduction

Epileptic seizures can be defined as the tran-
sient occurrence of signs and/or symptoms due to

abnormal neuronal activity in the brain.[1] Focal
epileptic seizures (also called partial-onset seizures)
are seizures originating within networks limited to
one hemisphere and either discretely localized or
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morewidely distributed.[2] The prevalence of epilepsy
varies between 4 and 8 cases per 1000 individuals
in developed countries,[3] and partial seizures are
the predominant type of epileptic seizures.[4]

Epileptic seizures are associated with signif-
icant morbidity, impaired quality of life (QoL)
and mortality,[5] and are a primary driver of hos-
pital admissions and healthcare costs.[6] A recent
literature review reported an increased mortality
risk for people with epilepsy as compared with
the general population.[5] QoL associated with
epileptic seizures is impaired as indicated by util-
ity values ranging from 0.66 to 0.91 (on a scale
of 0–1) in epileptic patients who do not achieve
seizure freedom.[7-11] A bottom-up, prevalence-
based, cost-of-illness study estimated the costs
of epilepsy from a societal perspective in the
27 EU member countries, plus Iceland, Norway
and Switzerland.[6] The estimated total cost of the
disease in Europe was h13.8 billion in 2010, con-
sisting of h6.5 billion of direct healthcare costs,
h5.6 billion of indirect costs and h1.7 billion of
direct non-medical costs. The total cost per patient
amounted to h5221. A systematic review of cost-
of-illness studies suggested that anti-epileptic drugs
(AEDs) are becoming the main driver of direct
healthcare costs of epilepsy.[12]

The management of epilepsy typically begins
with monotherapy with an AED. If adequate
trials of two tolerated, appropriately chosen and
used AEDs fail to achieve sustained seizure free-
dom, treatment of refractory epilepsy will move
to regimens consisting of two or more AEDs.[13]

In epilepsy, seizure freedom is an important out-
come as it is a determinant of QoL for epilepsy
sufferers.[14] A study of 155 patients showed that
the addition of a new AED to the treatment regi-
men of refractory adults allowed 28% of patients to
achieve seizure freedom.[15] Nevertheless, as the
objective of seizure freedom within refractory
patients can be difficult, a more realistic goal in
this patient population may be to achieve a sig-
nificant reduction in seizure frequency.[16]

There is an unmet need for treatment options
for patients with uncontrolled partial-onset epi-
lepsy. Lacosamide is an AED, launched in 2008
in Europe, where it is indicated as adjunctive ther-
apy for patients from 16 years of age suffering from

focal epilepsy with or without secondary general-
ization. In order to gain reimbursement, an eco-
nomic evaluation of lacosamide was requested by
the National Institute for Health and Disability
Insurance (i.e. the Belgian third-party payer). The
aim of this study is to assess the cost effectiveness
of standard AED therapy plus lacosamide com-
pared with standard AED therapy alone in treat-
ing partial-onset seizures from the perspective of
the Belgian healthcare payer.

Methods

Decision-Analytic Model

The treatment pathway of a hypothetical co-
hort of 1000 patients over 2 years was simulated
using a decision tree. A modelling approach was
preferred to a trial-based economic evaluation
since data from clinical trials following patients
over 2 years were not available at the time of this
study and because of the limited number of head-
to-head comparisons between AEDs. The deci-
sion tree was split into four phases of 6 months
during which patients could become seizure free,
experience a seizure reduction or withdraw due to
non-response (figure 1). If patients in the normal
treatment group withdrew due to non-response,
patients were assumed to change treatments.
Patients withdrawing in the lacosamide treatment
group were assumed to continue on standard
therapy as defined in the comparator arm.

Interventions

The efficacy and safety of lacosamide have
been studied in three pivotal multicentre, double-
blind, placebo-controlled trials (trials SP667,
SP754 and SP755) in approximately 1300 adults
with partial-onset seizures.[17-19] The intervention
consisted of standard AED therapy plus lacosa-
mide (Vimpat�; UCB Pharma, Brussels, Belgium)
300mg/day. Although trial SP754[18] included a
treatment arm consisting of standard AED ther-
apy plus lacosamide 600mg/day, this dose was not
used in the economic evaluation as the 600mg/day
dose is not registered in Europe. As lacosamide
has been approved as adjunctive therapy in par-
tial-onset epilepsy, the comparator was standard
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AED therapy alone. AEDs included in the standard
therapy arm were extracted from the ‘placebo’ arm
of the two trials SP754 and SP755.[18,19] Given that
trial SP667 enrolled some patients treated with one
AED only,[17] this trial was not considered in our
model of refractory patients who have uncontrolled
epilepsy despite treatment with at least two AEDs.

The most frequently used AEDs in the two trials
were carbamazepine (23%), lamotrigine (22%), le-
vetiracetam (19%), topiramate (17%) and valproate
(19%). Therefore, standard therapy reflected aver-
age treatment rather than treatment with any spe-
cific drug. This approach was taken since it was not
possible to include all possible treatment pathways
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Fig. 1. Decision-analytic model to determine the cost-effectiveness of standard anti-epileptic drug therapy plus lacosamide. The black circles
represent time points when treatment was changed.
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with available AEDs as comparators in the model
in a context where strategies to treat epilepsy
should be individualized.[20] To account for the
change in treatments of patients who have un-
controlled seizures on standard therapy, the per-
centages of most frequently used AEDs making
up standard therapy changed over the course of
the model, i.e. percentages were randomly swit-
ched to different drugs in subsequent 6-month
phases of the decision-analytic model. This ap-
proach was chosen because, although market re-
search indicates that these five AEDs are the most
commonly prescribed for refractory patients in
Belgium, no published studies assess switch se-
quences between these AEDs.

Health State Probabilities

The decision-analytic model used two health
states: seizure reduction and withdrawal due to
non-response. Response to treatment was defined
as a reduction in seizure frequency of at least 50%
as compared with the baseline seizure frequency.
Patients could also withdraw due to lack of effi-
cacy or adverse events. Although the pivotal trials
showed that an increased proportion of patients
treated with lacosamide were seizure free com-
pared with patients treated with placebo,[18,19] the
model used here did not consider the health state
of being seizure free.[21] This was because the
study population consisted of patients who had
uncontrolled epilepsy despite previous treatment
with at least two other AEDs and because the
trial probabilities of being seizure free with laco-
samide were small. Patients in the pivotal trials
SP754 and SP755 also displayed a statistically
significant reduction in seizure frequency when
treated with lacosamide compared with patients
treated with placebo (trial SP754: 400mg/day,
p= 0.0078; 600mg/day, p = 0.0061; trial SP755:
200mg/day, p = 0.0223; 400mg/day, p = 0.0325).
Trials SP754 and SP755 were used to estimate the
probability of seizure reduction and the prob-
ability of withdrawal due to non-response by
means of a pooled analysis (see table IA).[18,19]

All patients who did not experience a seizure re-
duction of at least 50% were assumed to with-
draw due to non-response.

These data allowed estimation of the prob-
abilities of health states used in the first phase
(0–6 months) of the model (see table IB). The
probability of seizure reduction of 0.194 with
standard AED therapy was 47% lower than the
probability of 0.368 with standard AED therapy
plus lacosamide (p < 0.0001). In the subsequent
phases, patients who remained on their treatment,
either standard AED therapy plus lacosamide or
standardAED therapy alone, were assumed to have
the same probabilities as in the previous phase. This
assumption was supported by data from open-label
extension studies of the pivotal trials.[22]

Seizure Frequency

The baseline number of seizures was based on
the mean number of seizures per 6 months experi-
enced by all patients in the two pivotal trials at
baseline.[18,19] A conservative approach was under-
taken by considering the baseline seizure frequency
of 42.4 (– 163.8) seizures per 6 months for standard
AED therapy plus lacosamide and 31.7 (– 73.8)
seizures for standard AED therapy alone.

Patients in the seizure reduction health state
will be within the range of a 50–100% reduction
in seizure frequency. Given that a 75% reduction
in seizure frequency is the median between these
two limits, seizure frequency in the seizure re-
duction health state was assumed to be 25% of
the baseline seizure frequency value. Patients who
withdrew due to non-response were assumed to
have the same seizure frequency as at baseline.

Utility Values

The decision-analytic model incorporated health-
related QoL through the use of utility values. This
enables the estimation of quality-adjusted life-
years (QALYs) associated with different treat-
ment strategies.

Utility values have not been directly estimated
for the patients included in the pivotal trials.
Thus, we conducted a systematic review of the
literature and identified five publications reporting
utility values for people living with epilepsy.[7-11]

Utility values were derived from an Italian study
by Messori et al.,[10] as the authors used a val-
idated method to derive utility values and the uti-
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lity values were reported in such a way that they
could easily be matched to the efficacy data from
the lacosamide trials. Also, these Italian utility
values appear to be applicable to our economic
evaluation of adjunctive therapy with lacosamide
for patients with refractory focal epilepsy given
that the study population in Messori et al.[10] was
similar to the population from the lacosamide
trials. Messori et al.[10] conducted a prospective
study in which QoL data were collected from
consecutive patients who had received a diagnosis
of uncontrolled epilepsy and were referred to an
outpatient clinic between February 1997 and July
1997. Patients were interviewed by two neurolo-
gists, using the time trade-off technique to quan-
tify the QoL level of the patient. A total of 81
consecutive patients (45 males, median age of
32 years) were included in this study. Patients
received either monotherapy (n = 4) or combina-
tion therapy (n = 77) with AEDs. Table IC shows
the health states and utility values in the study by
Messori et al.[10] and in our economic evaluation.

Outcomes

The analysis considered the number of seizures
avoided and the number of QALYs gained be-
cause AED treatment primarily impacts seizure
frequency and health-related QoL. The model
did not take into account adverse events due to
the low incidence rates with AED treatment.[11]

Also, the model did not consider mortality. This
is because the primary objective of treatment in
this population of uncontrolled patients is seizure
freedom or seizure reduction,[16] and because the
pivotal trials did not report mortality rates. Fur-
thermore, other economic evaluations of AED
therapy did not consider mortality.[11]

Resource Use and Costs

Resource use related to visits to the general
practitioner and outpatient department, as well as
hospitalization and emergency department admis-
sions (see table IIA). In the absence of published
data onBelgian resource use associatedwith partial-
onset seizures, resource use was estimated by a
Belgian panel of eight experienced neurologists
using the Delphi technique. In Belgium, economic

evaluations conducted from the healthcare payer
perspective need to include third-party reimburse-
ment and patient co-payment.[24] Unit costs were
derived from national references.[23] The price year
was 2008.

Resource use/costs per 6 months were calcu-
lated by multiplying the number of seizures per
6 months by the resource use/costs per seizure. It
was assumed that all patients had general care
management. The costs of general care manage-
ment per 6 months were calculated as the sum of
the proportions of patients in each health state
multiplied by the unit cost of general care man-
agement. General care management costs were
included with a view to providing a correct esti-
mate of total costs of standard AED therapy plus
lacosamide and of standard AED therapy alone,
although these costs do not influence the incre-
mental cost-effectiveness ratio as they equally
apply to both treatment arms. If seizure control
was not achieved on current AEDs, a change of
treatment was deemed necessary and a new regi-
men was started.

The daily cost for each drug was calculated
based on the defined daily dose and the average
cost per milligram for that drug computed based
on the different strengths and pack sizes avail-
able. The cost per 6 months of each drug was
derived by multiplying the daily cost by 182 days
(see table IIB).

The costs per 6 months of standard AED ther-
apy plus lacosamide and standard AED therapy
alone during the four phases of the decision-
analytic model are presented in table IIC. This cost
is calculated by multiplying the cost per 6 months
of each drug by the percentage of the various drugs
included in each treatment arm in each phase.

Time Horizon

The time horizon of the model was 2 years; a
reasonable time point to catch any differences in
consequences and costs of the interventions given
the data available for lacosamide and other AEDs,
as well as the natural history of epilepsy. In ac-
cordance with Belgian guidelines for economic
evaluations,[24] future costs were discounted at a rate
of 3% and future consequences at a rate of 1.5%.
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Base Case Analysis

The incremental cost-effectiveness ratios (ICERs)
were calculated for the base case analysis using
the following formula: ICER= (C1 – C0)/(E1 – E0),
where C1 is the cost of standard AED therapy
plus lacosamide; C0 is the cost of standard AED
therapy alone and E1 and E0 are respective con-
sequences of intervention and comparator. De-
pending on the effectiveness measure used,
ICERs referred to either the additional cost per
seizure avoided or the additional cost per QALY
gained. Standard AED therapy plus lacosamide
‘dominated’ standard AED therapy alone when it
was both less expensive and more effective.

Sensitivity Analysis

To test the robustness of results to changes in
parameter values, one-way deterministic sensitivity

analyses were conducted by means of Tornado
analyses. Parameter values were varied by –10%,
20% and 30% from their base value where upper
and lower bound permitted. Tornado diagrams
were presented according to the net monetary
benefit approach. This approach assigns a mone-
tary value to the incremental benefit achieved. The
monetary value represents the maximum amount
that society is willing to pay for the incremental
benefit. In our analysis, the commonly used value
for willingness to pay of h30 000 per QALY was
used to calculate the net monetary benefit as fol-
lows: net monetary benefit =willingness to pay
(h30 000/QALY) * DE-DC, where DC is the incre-
mental cost and DE is the incremental effective-
ness of standard AED therapy plus lacosamide as
compared with standard AED therapy alone.

A probabilistic sensitivity analysis was per-
formed based on a 1000-iteration Monte Carlo

Table II. Resource use and cost data used in decision-analytic model determining cost effectiveness of standard anti-epileptic drug therapy

plus lacosamide

IIA. Medical items

Item Unit cost[23]

(a)

Probability per seizure

(b)

New regimen (number/6 months)

(c)

General care (number/6 months)

(d)

Inpatient h12 861.62 0.04 0.00 0.01

A&E h470.73 0.16 0.00 0.00

Outpatient h41.51 0.44 3.00 0.90

GP h22.46 0.24 0.00 2.20

Practice nurse h4.00 0.01 0.00 0.00

EEG h65.70 0.52 0.00 0.25

Laboratory tests h9.44 0.39 0.00 0.75

Costs per 6 months h607.94

(a) x (b)

h124.53

(a) x (c)

h193.69

(a) x (d)

IIB. Costs per 6 months of each drug

CBZ LCM LEV LTG TPM VPA

Mean cost per mg[23] h0.0005 h0.0142 h0.0024 h0.0099 h0.0186 h0.0005

Defined daily dose 1000mg 300mg 1500mg 300mg 300mg 1500mg

Cost per day h0.47 h4.26 h3.61 h2.97 h5.59 h0.80

Cost per 6 months h84.72 h775.32 h657.09 h541.41 h1018.20 h145.55

IIC. Drug costs per 6 months for each treatment arm

Standard AED therapy plus lacosamide Standard AED therapy alone

Phase 1 h1239.51 h464.19

Phase 2 h518.84 h518.84

Phase 3 h489.25 h489.25

Phase 4 h464.19 h464.19

AED =anti-epileptic drug; A&E = accident and emergency; CBZ = carbamazepine; GP = general practitioner; LCM = lacosamide; LEV =
levetiracetam; LTG = lamotrigine; TPM = topiramate; VPA = valproate.
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simulation. This simulation explored the vari-
ability of cost-effectiveness results when key in-
put parameters independently change according
to pre-assigned probability distributions. Those
probability distributions were assigned to key
input parameters that best reflected the un-
certainty in each parameter and that were con-
sistent with logical bounds on parameter values
(see table III).[25] Proportions and probabilities
were assumed to follow b distributions, which are
constrained on a 0–1 range. g distributions were

assigned to the number of healthcare resource
events and to drug doses. Utilities were assumed
to have b distributions, with ranges based on lit-
erature values.[7-11] For each of the 1000 itera-
tions, the simulation drew input parameters at
random from their statistical distributions and
calculated cost and effectiveness pairs. At the end
of the 1000 iterations, the joint statistical dis-
tribution for costs and effectiveness was represen-
ted as a cloud of points on the cost-effectiveness
plane.

Table III. Parameter distributions used in probabilistic sensitivity analysis of cost effectiveness of standard anti-epileptic drug therapy plus

lacosamide

Variable Base case

value

PSA

value

Standard

error

Distribution a b

Seizure reduction utility 0.83 0.908 0.112 b 8.539 1.749

Withdrawal utility 0.55 0.513 0.075 b 23.543 19.262

Baseline seizures (per 6 months) 42.40 47.975 8.65 g 24.046 1.763

Seizure reduction state (per 6 months) 10.60 10.889 4.33 g 6.002 1.766

% increase in seizures with comparator 1% 1% 0.00 b 9.990 989.010

Inpatient probability per seizure 0.040 0.044 0.0040 g 100.000 0.000

A&E probability per seizure 0.160 0.144 0.0160 g 100.000 0.002

Outpatient probability per seizure 0.440 0.477 0.0440 g 100.000 0.004

GP probability per seizure 0.240 0.184 0.0240 g 100.000 0.002

Practice nurse probability per seizure 0.010 0.010 0.0010 g 100.000 0.000

EEG probability per seizure 0.520 0.538 0.0520 g 100.000 0.005

Laboratory tests probability per seizure 0.390 0.387 0.0390 g 100.000 0.004

Outpatient new regimen (per 6 months) 3.000 2.910 0.3000 g 100.000 0.030

Inpatient general care (per 6 months) 0.007 0.008 0.0007 g 100.000 0.000

Outpatient general care (per 6 months) 0.900 0.966 0.0900 g 100.000 0.009

GP general care (per 6 months) 2.200 2.425 0.2200 g 100.000 0.022

EEG general care (per 6 months) 0.250 0.264 0.0250 g 100.000 0.003

Laboratory tests general care (per 6 months) 0.750 0.692 0.0750 g 100.000 0.008

Carbamazepine dose 1000.000 1103.629 100.0000 g 100.000 10.000

LCM dose 300.000 283.179 30.0000 g 100.000 3.000

Levetiracetam dose 1500.000 1570.337 150.0000 g 100.000 15.000

Lamotrigine dose 300.000 318.198 30.0000 g 100.000 3.000

Topiramate dose 300.000 259.748 30.0000 g 100.000 3.000

Valproate dose 1500.000 1515.689 150.0000 g 100.000 15.000

Probability of seizure reduction with LCM during

phase 1

0.368 0.370 0.01 b 1207.282 2073.375

Probability of withdrawal with LCM during phase 2 0.632 0.622 0.01 b 2073.375 1207.282

Probability of withdrawal with LCM during phase 3 0.632 0.622 0.01 b 2073.375 1207.282

Probability of withdrawal with LCM during phase 4 0.632 0.622 0.01 b 2073.375 1207.282

% reduction in seizure reduction 47.3% 45% 0.02 b 472.527 526.473

A&E= accident and emergency; GP =general practitioner; LCM = lacosamide; PSA =probabilistic sensitivity analysis.
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Results

Base Case Analysis

Table IV presents the results of the base case
analysis at different time points. Standard AED
therapy plus lacosamide 300mg/day was found to
be more effective that standard AED therapy
alone in treating patients with partial-onset sei-
zures uncontrolled with at least two AEDs. Treat-
ment with standard AED therapy plus lacosamide
was associated with fewer seizures, more QALYs
and lower costs than standard AED therapy alone,
irrespective of the time horizon. Over a period of
24 months, treatment with standard AED therapy
plus lacosamide led to a reduction of seven sei-
zures, an increase of 0.038 QALYs and a cost de-
crease of h3619 per patient as compared with
standard AED therapy alone. Using a willingness
to pay of h30 000 per QALY, the net monetary

benefit of standard AED therapy plus lacosamide
at 24 months amounted to h4754.

Sensitivity Analysis

The Tornado diagram in figure 2 presents the
net monetary benefit of standard AED therapy
plus lacosamide at 24 months when input para-
meters were varied by –30% from their base case
values. As seen in figure 2, the value of standard
AED therapy plus lacosamide was most sensitive
to changes in three parameters: seizure frequency,
the probability of withdrawal due to lack of effi-
cacy or adverse event, and the percentage decrease
in the probability of seizure reduction of the com-
parator (i.e. standard AED therapy vs standard
AED therapy plus lacosamide). The results were
also sensitive to changes in the utility values asso-
ciated with the health states, and the inpatient re-
source use associated with epilepsy management.

Table IV. Cost effectiveness of standard anti-epileptic drug therapy plus lacosamide 300mg/day vs standard anti-epileptic drug therapy alone

Standard AED therapy plus LCM Standard AED therapy alone

Time horizon 6 months

Costs h12519 h13 206

Number of seizures 17.3 19.1

Number of QALYs 0.327 0.302

Cost per seizure avoided Standard AED therapy plus LCM is more effective and less expensive than standard AED therapy alone

Cost per QALY gained Standard AED therapy plus LCM is more effective and less expensive than standard AED therapy alone

Time horizon 12 months

Costs h33322 h35 940

Number of seizures 47.8 52.9

Number of QALYs 0.638 0.604

Cost per seizure avoided Standard AED therapy plus LCM is more effective and less expensive than standard AED therapy alone

Cost per QALY gained Standard AED therapy plus LCM is more effective and less expensive than standard AED therapy alone

Time horizon 18 months

Costs h55011 h58 325

Number of seizures 79.9 86.4

Number of QALYs 0.941 0.904

Cost per seizure avoided Standard AED therapy plus LCM is more effective and less expensive than standard AED therapy alone

Cost per QALY gained Standard AED therapy plus LCM is more effective and less expensive than standard AED therapy alone

Time horizon 24 months

Costs h76941 h80 560

Number of seizures 112.7 119.6

Number of QALYs 1.240 1.202

Cost per seizure avoided Standard AED therapy plus LCM is more effective and less expensive than standard AED therapy alone

Cost per QALY gained Standard AED therapy plus LCM is more effective and less expensive than standard AED therapy alone

AED =anti-epileptic drug; LCM = lacosamide; QALY = quality-adjusted life-year.
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The intervention consisted of standard AED
therapy plus lacosamide 300mg/day. The dose of
300mg/day was used in the economic evaluation
as this corresponds with the defined daily dose.
However, health state probability and seizure fre-
quency data were derived from a pooled analysis of
trial data on lacosamide 400mg/day. When the
maximum registered dose of 400mg/day was used
in a one-way sensitivity analysis, the higher drug
acquisition costs of lacosamide translated into a
lower cost advantage of standard AED therapy
plus lacosamide as compared with standard AED
therapy alone. Nevertheless, standard AED ther-
apy plus lacosamide still dominated standardAED
therapy alone (table V).

Probabilistic sensitivity analyses were carried
out as incremental cost-effectiveness results ex-
pressed as cost per QALY gained. Figure 3 shows
the scatter plot of 1000 ICER results comparing
standard AED therapy plus lacosamide with
standard AED therapy alone at 24 months. Based
on cost-effectiveness acceptability, should decision
makers be willing to pay a maximum amount of,
for example, h30 000 per QALY, the results in-

dicate that the probability of standard AED ther-
apy plus lacosamide being cost effective is 97.3% at
6months, 99.8% at 12months, 99.9% at 18months
and 100% at 24 months.

Discussion

This economic evaluation showed that standard
AED therapy plus lacosamide dominated standard
AED therapy alone under the two effectiveness
measures considered (seizures avoided andQALYs)
and under the four time points considered.
Treatment with standard AED therapy plus la-
cosamide was associated with fewer seizures,
more QALYs and lower costs than standardAED
therapy alone, irrespective of the time horizon.
Thus, standard AED therapy plus lacosamide
improved health outcomes and generated overall
savings to the Belgian healthcare payer. The de-
terministic and probabilistic sensitivity analyses
demonstrated the robustness of results. Standard
AED therapy plus lacosamide had a probability
of being cost effective of at least 97% depending
on the time horizon.

Seizure frequency during treatment withdrawal (6 months)

Withdrawal from standard AED therapy plus LCM in phase 2

% reduction in probability of seizure with comparator

Epilepsy management per seizure inpatient

Utility level in the seizure reduction health state

Utility level in the withdrawal health state

Seizure frequency in seizure reduction state (per 6 months)

Withdrawal from standard AED therapy plus LCM in phase 1

Withdrawal from standard AED therapy plus LCM in phase 3

Epilepsy management per seizure (A&E)

Withdrawal from standard AED therapy plus LCM in phase 4

Epilepsy management per seizure (EEG)

Epilepsy management per seizure (outpatient)

Epilepsy management per seizure (general practitioner)

Epilepsy management per seizure (laboratory tests)

Epilepsy management (new regimen outpatient)

2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7500

Net monetary benefit (  )

Fig. 2. Impact of changing parameter values –30% on the net monetary benefit of standard AED therapy plus lacosamide at 24 months.
AED =anti-epileptic drug; A&&E =accident and emergency; LCM = lacosamide.
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The effect in the comparator arm was modelled
to be similar to the effect of the placebo arm in the
lacosamide trials. In real life, these patients with
uncontrolled epilepsy would most likely either
continue on their existing regimen or switch to a
different AED combination. Ideally, the analysis
would compare the effect on lacosamide with the
weighted average effect for these two strategies as
they occur in real life. However, a lack of relevant
data did not permit this. First, for the proportion
of patients who in real life would continue with
their existing regime, the modelled placebo effect
is most likely to be an overestimation. Indeed, the
placebo effect is based on the study patients’ be-

lief that they receive some form of active treat-
ment, whereas patients continuing on an existing
regimen would not be expected to experience
any further improvement in seizure reduction.
Second, for the patients who in real life would
change to another AED combination, it is likely
that they would experience some further improve-
ment. How large that effect would be relative to the
placebo effect included in the model is impossible
to ascertain. As demonstrated by the Tornado
analysis, although a decrease in the probability of
seizure reduction of the comparator versus
standard AED therapy plus lacosamide did affect
results, the netmonetary benefit remained positive.

Table V. One-way sensitivity analysis: cost effectiveness of standard anti-epileptic drug therapy plus lacosamide 400mg/day as compared

with standard anti-epileptic drug therapy alone

Time horizon of 24 months Standard AED therapy plus lacosamide Standard AED therapy alone

Costs h77 215 h80 560

Number of seizures 112.7 119.6

Number of QALYs 1.240 1.202

Cost per seizure avoided Standard AED therapy plus lacosamide is more effective and less expensive than standard AED therapy alone

Cost per QALY gained Standard AED therapy plus lacosamide is more effective and less expensive than standard AED therapy alone

AED =anti-epileptic drug; QALY = quality-adjusted life year.

Incremental cost-effectiveness plane
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Fig. 3. Cost-effectiveness plane of standard anti-epileptic drug therapy plus lacosamide vs standard anti-epileptic drug therapy alone at
24 months (per 1000 patients). QALYs =quality-adjusted life-years.
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In summary, it seems reasonable to conclude that
the placebo effect included in the comparator arm
was an acceptable assumption given the lack of
real-life comparative data.

The comparator in the economic evaluation
reflected average treatment rather than treatment
with any specific drug. Average treatment con-
sisted of the most frequently used AEDs in the
trials SP754 and SP755.[18,19] It was not possible
to compare with an individual drug as the
choice for a specific AED in refractory patients
depends on multiple factors and there are nu-
merous possible treatment pathways with avail-
able AEDs.[20]

Themodel reflected the findings that lacosamide
treatment improves seizure control in patients with
uncontrolled epilepsy. The probability of seizure
reduction with lacosamide was derived from the
pivotal trial results. Furthermore, it was assumed
that all patients who did not achieve a 50% or
higher reduction in seizure frequency would
withdraw from the existing treatment. In real life,
many patients experiencing lower reductions
would choose to continue on their existing ther-
apy, when they have tried one or more AEDs
previously. As a result, the model overestimated
the probability of withdrawal due to a lack of
response and, thus, underestimated the effective-
ness gain with standard AED therapy plus laco-
samide. The potential overestimation of with-
drawal due to lack of response reduces drug costs
of lacosamide, but may increase overall healthcare
costs as these patients were assumed to change
treatments. Finally, the simplifying assumption
was made that patients who withdraw due to non-
response or adverse events have the same seizure
frequency as at baseline, and thus our decision-
analytic model did not allow for changes in seizure
frequency following withdrawal.

The two effectiveness measures considered were
the number of seizures avoided and the number of
QALYs gained because AED treatment primarily
impacts seizure frequency and health-related QoL.
Themodel did not take into account adverse events
due to the low incidence rates of adverse events in
AED treatment.[11] Even though the rate of ad-
verse events may be significant with older AEDs,
the omission of adverse events potentially con-

tributed to an underestimation of the cost effec-
tiveness of standardAED therapy plus lacosamide.

As this study was carried out for the purpose of
gaining reimbursement from the National Institute
for Health and Disability Insurance, the economic
evaluation was based on two pivotal trials of la-
cosamide and, thus, explored the cost effective-
ness of lacosamide under trial conditions. This
approach benefits from high validity, but implies
that our results may not reflect real-life clinical
practice or take account of factors such as patient
adherence to therapy. Nevertheless, recent post-
marketing surveillance studies have confirmed
the efficacy and safety profile of lacosamide as
observed in the pivotal trials.[26]

An additional data collection exercise was
undertaken to collect resource use estimates spe-
cific to the Belgian context by eliciting values
from a Belgian expert panel. The approved in-
dication for adjunctive therapy with lacosamide
is partial-onset seizures with or without second-
ary generalization. As such, there is considerable
variation in how partial-onset seizures present
clinically from patient to patient. The model in-
cluded an average estimate of resources associated
with seizures. The experts’ assessment of average
resource use per seizure within the patient pop-
ulation was therefore associated with uncertainty.
A more detailed evaluation of resource use asso-
ciated with individual patients would have been
beneficial, but this approach was not feasible due
to the lack of data regarding the treatment impact
on the various types of seizures. The resource es-
timates were tested extensively in sensitivity anal-
yses and the results were robust.

Costs of AED therapywere calculated based on
the defined daily dose. The defined daily dose may
not correspond with actual doses of AEDs ad-
ministered in real-life clinical practice. However,
the Tornado analysis demonstrated that the dose
of AEDs had little impact on the net monetary
benefit of standard AED therapy plus lacosamide.

Indirect costs of productivity loss were not
included in the model as this economic evaluation
was carried out from the healthcare payer per-
spective. A major seizure often results in absence
from work; therefore, inclusion of lost patient
time needs to be considered. Given that previous
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research has shown that indirect costs are one of
the major components of the total costs of epi-
lepsy,[6] indirect costs are likely to be a key driver
of the cost effectiveness of standard AED therapy
plus lacosamide from a societal perspective. Data
on a treatment’s impact on indirect costs were
scarce and very uncertain.However, major seizures
were assumed to appear more frequently in the
comparator arm. Therefore, the omission of in-
direct costs potentially contributed to an under-
estimation of the cost effectiveness of standard
AED therapy plus lacosamide.

Conclusions

This economic evaluation indicated that for
patients who fail to respond adequately to other
treatment alternatives, standard AED therapy plus
lacosamide constitutes a cost-effective option in
Belgium. Given the complexity of epilepsy diag-
nosis and management, physicians should be pre-
sented with a wide choice of therapeutic options in
order to tailor AED treatment to each patient.
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